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ABSTRACT

Malnutrition is a common problem in patients undergoing maintenance hemodialysisCHD) and compromised food intake is an
important cause. Malnutrition is one of the important factors influencing mortality in chronic HD patients. We investigated the
nutritional parameters of 50 Korean HD patients(mean age: 46.9 + 10.3y, men: 23, women: 27) by measuring anthropometric
and biochemical blood indices and assessing food intake using 24-h recall method. Also we administered two questionnaires, one
for assessing nutritional knowledge about renal disease and dietary therapy, the other for measuring dietary habits related to dietary
therapy. According to the distribution of BMI, 21.3% of HD patients were underweight. The hematological values of HD patients,
such as plasma hemoglobin, hematocrit, and total lymphocyte count were below the normal range. The serum cholesterol levels
were 133.2 + 30.5mg/dl. HD patients took energy and protein only 77.5% and 83.1%, respectively, of their RDA. There were
significantly positive correlations between nutritional knowledge and intake of nutrients, such as energy, fat, cholesterol, iron,
potassium, vitamin By, vitamin B,, and niacin, Also, there was a significantly positive correlation between nutridional knowledge and
dietary habits(r = 0.317, p < 0.05). In conclusion, Korean HD patients showed mild malnutrition and suboptimal nutrition intake.
It can be postulated that the dietary intake can be increased by nutrition education improving nutritional knowledge and correcting
the dietary habits of HD patients. (Korean J Nutrition 34(8) : 920~928, 2001)
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1) 9% M3z A

PAAE ) A} M TS 2423 71 SEe R FF
24 7o) 198 ¥3ste] 39z AHE Fato] 2Ake
ok A AE MR S Yild 2Ear)d
AEZRHEL ot 7 dUYa AT JdHst
program$) CAN PRO(H#<d 4%} 3]) & ol&-sle] #4{st
5 397k BHAE 1Y I%4: A Fo2 A=

%RDAE tiz7e A= ksl A4S 948
& vo] 9 Aol whE zt oJuA 5| §=el JU AP
of that wigR AelT dAFMRR A FMo
QIFF ke £4& mefdla, WA Hokal AF FAE
9Jste] "ol A9 30~35Kcal/Kg IBWS) oA H#HE
AAFska, el 49 1.1~14g/Kg IBWS ehid H3

AFSAT” ol9h e BRUZ TAR dho] B AN
89 £ gxEe] I3y o gl i3 I A%FE
2 35Kcal/Kg IBW, ©¥2: 1.3g/Kg IBWE A5}
AxstAct. dATEY BAEL AT 2 99 e JUYLE
o} AAEL F=Q Pk AFFE AT

2) O HZE

AAE o) A4 2% Lean Body Mass(LBM), #A|
W 5 AdFE~ FA7I(TANITA, Bodyfat Analyzer
TBF-202, Japan)& ©]43lo FAsct. FA49 A4
HAF o g olaAT NEZ(PIBW: percent ideal body
weight) 3 A #A)4 (Body Mass Index(BMI): A%
(kg)/AH(m* )& T8ttt TSF(Triceps skin fold th-
ickness), BSF(Biceps skin fold thickness), subsca-
pular, iliac crestZ Range caliper® AR&3lo] 33] whe
Ao, FxHE olgdt FHAAEH(Mid-Arm
Circumference: MAC)E 33] ®tE $4% ¥ vhy &4
of o3 425E8 (Mid-Arm Muscle Circumfer-
ence: MAMC)9} H3 (Mid-Arm Muscle Area: MAMA)
< Aksigc

MAMC = MAC - (0.314 x TSF)

@2h MAMA = (MAMC?/12.56) — 10

oz} MAMA = (MAMC?/12.56) - 6.5
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4) SGA(Subiective Global Assessment)
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Table 1. Characteristics of subjects

Control Hemodialysis patients
:/znof \5/32’:] Zt;’) 30019 : 11) 50023 : 27)
Age(years) 421 + 85" 46.9 + 103"
Heightcm) M 169.55 + 5.76 164.79 + 7.24*
F 15564 + 6.56 155.77 £ 5.75
Weighttkg) M 68.29 + 8.22 5691 + 8.70*
F 5391 + 6.39 5236+ 8.63
Body fat(%) M 2480+ 3.82 1481+ 5.71%
F 2973+ 441 2469+ 837
BMikg/m>) M 2378 + 2.89 20.87 + 2.21%
F 2221+ 1.79 2157+ 337
PIBW(%) 107.2 +11.5 970 +132%
LBM{kg) 467 + 85 432 + 7.4
TSF(mm) 191 + 82 156 £ 9.4*
MAC(cm) 284 + 19 252 + 2.7%
MAMC(cm) 224 + 33 203 + 2.6
MAMA(cm?) 321 103 254 + 7.4

Mean values are significantly different between hemodialysis pa-
tients and control subjects(+: p < 0.05, #+: p < 0.01).

1) Means + S.D

2) NS: not significant

3) PIBW: Percent Ideal Body Weight, BMI: Body Mass index, LBM:
Lean Body Mass, TSF: Triceps Skin Fold thickness, MAC: Mid-Arm
Circumference, MAMC: Mid-Arm Muscle Circumference, MAMA:
Mid-Arm Muscle Area



%] B 944% KRk thh EUtHTable 1). @4
B 52159 BMIE 20.9kg/m’. A= 21.6kg/m’S
30~4941¢) el izl JiF BMI <) 23.7kg/m’, 3=}
i BMI @9l 23.2kg/m* Bt @e zke Jehide”
(Table 1). -8 Yol FAFEM G whe= @AF 184 ©]
Arel 5,161 2] H# BMI 22.2 + 3.0kg/m”9} 8] al5}to) A
T B A7e AR AxE9 BMIZ} thh ok o]
TR AT g B FA5EH S whE 7)7to] 46 27HYE
HAEYN 7i7te] Auldoz o#fd B HEY
Aoz Azdt. BMIY YEAE 18.5~22.9kg/m’2
& o) YAEA $x15E9) 71.9%7F AU 21.3%7}
18.5 °]3l& AAFE ¥l YAt

A ke G2t AEX G Fo] R vlek &
ogxog dgton ozl AEMAREL Fo)HolE &
QA hzatel] vlske] W2 g8 YERIAT. TSF, MAC,
MAMC 2 CAMA g EFolM = g nigle P4
A A A BF fojH o e 7ke Ueho] Has
A RSN AN AR Aad 2F YYQle vlstey
4GRS o4 4 At Table 1). o9} 22 Hohwd
2 AR ZAE A AF e BAES dfeE g
A8 ATFENME JeRME @40 2089 olgA1% 2]
EE B3NS o £ A7 SHFA sxpe] GEUEzt
Y3 3HA B3tk AL o F Aok

3. 32 oA &8

AR 3 9 izTE Y%L AHEL Table 290
JeRlAt dized 3 dE A ES AYstae 25
g A% AFFE HFdheE FEoE AFsta AT
ol B4 @AEL dETH vasiis 4 €%, a9,
Z, R, QL Vit A R Vit B A3 frelHeg v
2 A2 Yegth(Table 2). 9 §4 #4259 39 5
Moz Qg g4l &4¢ nEsta, @i ekl A

Table 2. Daily nutrient intakes of subjects

HE SRR A 34(8: 920~928, 2001/923
% FAE sk Ee] 3¢ 30~35Kcal/Kg IBWS]
Yz AHE AAsa, delae] A9 1.1~1.4g/Kg IBW
o] oz M2 WAVs Thunberg 572 AF o
Ao 66%= AE7Hbiological value)7} E& k2| il
AL A AL ARG, 2 QP ol Z2 B
TES FAR 3o ol £ gatEe] JU4 A AHE
At daby dulde) AFFe E%: 35Kcal/Kg
IBW, @3l 1.3g/Kg IBWZ AXtstAct. 439 %3¢
AZAE AAES A I ARFFY 17%, DB} A
9 AFFY 83% Fo& AFsY T dRALHIL
A WA £EE & 5 AR Ve FFAEAES] A
Ax g A% vRAA] Eake o2 YERdth o
o} 22 Aot FAIAES g dIUHE 2
olMe] Aol A YRt BEY YA HH 59 4}
T ANE BAFE PP

TR R A ee ddA A3 759
9l &9 dh}el 4]8-%4 (anorexia)e TAAIRA x5
g3k QlojA 71 gol B R3e o golt) vl
A #A45L A9, AR, AZEAS Sk &) 9
ol A3 S50 AR Tio] ¢lE ¥uojy 85%
A 23 Asrls el 2 AEAH oo @& A,
Hy), ERGT Fo] 283 SAE JHd Aok Foir}
7| et} veo], AW, AF ST, Hel Y 2
47|03 Zaglel F4E8 Be BE #x giigo] v
A8-& GER I glo A 8o] B XEE EF 2E
RAME =& A8E 21 Yoz FYHE T 3]
Yt BRG] Hzdhe AES o83l AYHAE F
WA AL AR g

4, HAOHN A H

HARN gxte] A A3 AFEL L5 2Tl 4]
3t felHoz B gtd JEhAtHTable 3). 84 %

faled

g ML ¢

. Control Hemodialysis Patients
Nutrients
Intake % RDA" Intake % RDA”
Energy(kcal) 2287  + 289" 999 + 129 1445  + 305** 77.5 £ 19.1
Protein(g) 95.0 £ 19.2 134.2 - 333 534 = 16.7* 83.1 + 281
Ca(mg) 601.0 +1764 85.8 & 25.2 385.0 + 143.6* 55.0 + 20.5
Fe(mg) 148 + 38 113.5 + 383 683+ 1.9 48.1 + 131
P(mg) 1359+ 322 194.2 + 46.0 806.0 + 209** 126.1 + 371
Vit A(ugRE) 792.2 £ 345 113.2 + 49.3 370.2 + 187.3** 529 + 26.7
Vit B,(mg) 146+ 0.36 1249 + 29.2 0.65+ 0.27* 65.4 = 19.7

Mean values are significantly different between hemodialysis patients and control subjects(x+: p < 0.01).

1) % RDA: % Recommended Dietary Allowances for Koreans

2) % RDA: % Recommended Dietary Allowances for Hemodialysis patient

3) Means + S.D
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Table 3. Blood biochemical parameters of subjects

Variables Referenf:}e Control Hffmodialysis
ranges (n = 30) patients(n = 50)
Total protein(g/dl) 6.0 - 83 766+ 0427 641+ 054*
Albumin(g/dl) 39 - 50 456+ 0.34 3.61+ 0.48*
Cholesterol(mg/dl) 140 - 199 1891 +29.7 133.2 £ 30.5*
Triglyceride(mg/dl) 40 - 160 1055 + 44.6 759 £ 32.0*
BUNY(mg/dl) 7.0 - 18 149 + 34 84.8 + 20.5*
Crimg/d) 06 - 13 100+ 014 104 + 2.64*
K{meg/) 35 - 53 413+ 033 565+ 0.74*
P(mg/dl) 25 - 45 3.25+ 0.39 486+ 1.77*%
Na(meg/l) 135 - 145 1425 + 25 137.9 = 2.04*
Ca(mg/dl) 8.6 - 10.0 8.85+ 0.33 8.79+ 1.08**
TLC(mm’) > 1500 2026 + 0.5 1310 £+ 041
Hb(g/dl) Men 14 - 174 153 £ 08 8.07 + 1.20*
Women 12 - 16 395 + 226 840+ 1.20**
Hct(%) Men 42 - 52 449 + 287 244 + 3.53*
Women 36 - 48 395 + 226 256 + 357
Prealbumin(mg/dl) 10 - 40 377 + 801

Mean values are significantly different between hemodialysis patients
and control subjects(*+: p < 0.01).

1) Wayne Billon. Clinical Nutrition. 3rd ed., pP.392-393, Wadsworth
Publishing Co., USA, 1999

2) Means + S5.D

3) BUN: Blood urea nitrogen, Hb: Hemoglobin, Hct: Hematocrit,
TLC: Total lymphocyte count

= ARE HA3x] &3 Aoz Vepgti(Table 3).

Hakim 5% 2J3bd &3 Zel288 %7} 150mg/dl
o]3HE JYEHOE HMET|, B dAToM= Pl £431)
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S AHYS RoFa Qh, d9EF L wE AuE By
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oAtz e Y g ey g &
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o} ButRA 82} RS AAASA] A dF ule}
To) HHA F A opmjAty wxe AR He g
A5 gt A4 Jdee] deta g a1
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7b 28 oA HH o] adtdn, FYETe, 94
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Basgn}, old 7} 5 o =Ful= g 92 udt A
o] AFHE FE IF A4F7 B AP £ v
o 2k Aol H7) o AR Ao me gl
AHAFY A dFExe) Ao ©E 5 lengd by
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3} 7u|7} 2890 olo whet & Fto B WA BA
HaLE agsla Bl QA AR BAxEe] BY
AHE sotsly] st FuA gdAd o <
SGA(Subjective Global Assessment) £3& 7§2slo]
HATA 3izto) JFdefe) A A H 2 AR 2t

B oo AT ghxte] H SGA #ol 20.04 £
3.28€ el o FARM Sxb5o] SGA ¢t FYA
A% (p <0.05) Aol frolgt Aol HAAAE AT
o}, =3 SGA = PIBW. BMI, LBM, TSF, MAC &
o] fro& o o] JuHAE hehdo}(Table 4) SGA
7 dARN a1 AAAS A RES) @S I 2
22X dAEN gxge] JYFHE BAste ol FA W
Hog Algd § UL AAREL Q). ol¢ 2 A=
G YA} AR FA}E 5~20% AE ST SCGA e
ZHE ket Sxbe] g =9 BMI, TSF. MAC,
MAMC Atolell &9 ABAAE BoF0] SGA7} F4g
A5 JPAEE Hw ZF wgHgT T gl A 47
Aste} A8 98-S HojEd)

6. YNNE

YoiFA PSS AHAET BAY YN o)
el Al AAHQ ARFOE Lhrold ZALSITh 712
22l JPA A3t Aol tig A4 g oA g
o thet BEAE 78.9 + 15.9%9) AHEE eI,
AAay 2 SNk AE A 2ol AWH ARl o

Table 4. Pearson correlation between anthropometric measurements
and SGA in hemodialysis patients

Anthropometric measurements  Pearson correlation coefficients

PIBW" 0.418%*
BMI 0.447**
LBM 0.315*
TSF 0.353*
MAC 0.430**
MAMC 0.034
MAMA 0.065

*: p < 0.05 #+: p <0.01

1) PIBW: Percent Ideal Body Weight, BMI: Body Mass Index, LBM:
Lean Body Mass, TSF: Triceps Skin Fold thickness, MAC: Mid-Arm
Circumference, MAMC : Mid-Arm Muscle Circumference

Table 5. Percentage of correct answers on questions about nu-
tritional knowledge in hemodialysis patients (%)

Nutritional knowledge Men Women Total

——
Theoretical nutrition . 2\ 15 o0 503 4+ 146 789 + 159

knowledge
Practical nutrition (0 0\ 163 769 4 185 732 + 17.8
knowledge

Total 733 + 130 782 + 125 762 + 12.8

6 S R B e sk 34(8) 1 920~928, 2001/925
g A&l 73.2 £ 17.8%9 AHE&S YERO] o242
Abgtoll digk 2 A 27} A ZRI AL thgk A A Er o o
A B ARE UYeEIUY. d¥AN T A dq FA T
FAE FoHQ) Aol glont A gxlse A
At g B FEE YERATHTable 5).

YAEA ghate) o oFA] 2| ulel A2 Aje] FLAY
# o] 4L WIS WY st FEA AT A S
Zo FARBAES AHE Ut (Table 6). AFA s
o] Ag 2 Are o) ik JFA A2 F(p <0.05),
24 p <0.01), FA2=8E(p <0.05), Fel(p <0.05),
K(p <0.05), 8EF Bi(p <0.01), BlE}1 By(p <0.05)
2 yolobal(p <0.05)8) AHZ Alolol f-ofdt Ao At
BAE BAFAT. 2 A7) oj¢t 22 A dAEY
Ao iz 33t o] 37t FxEe] YT E sl vl
A AT F F AL AYS AARIT Qo HE 2

A GAES ez & A7¥olA Fux 4
E7F 28 FAdolA] Apge] HA7) Hol JdA| A o] FUdA
9] AFe 4FE Frhe Ao RaHUrt. 3 Hakim
5P AAAR I QYA Bxiehel A A7hat 2hka)
o] e N Aot vt Ao® Bustyo. o
2 JUldor Yol &R RId AgEAE
S 3 AP R JYns T2 aAE0] EE EAx
59 YA EE EYo=H X5 AYNHE I
N F UEE dtodof st
7. 0800 FYNAZY Y
HAEN 259 25T Table T4 B vlg}h 2

Table 6. Pearson correlation between nutrient intakes and nutritional
knowledge in hemodialysis patients”

Nutrient intakes Pearson correlation coefficients

Energy 0.34*
Protein 0.188
Fat 0.489**
Carbohydrate 0.209
Cholesterol 0.296*
Ca 0.152
P 0.271
Fe 0.361*
Na 0.188
K 0.366*
Vit A 0.191
Vit B, 0.378**
Vit B, 0.378**
Niacin 0.297

*:p < 0.05, % p <0.01
1) Nutritional knowledge = Theoretical Nutrition Knowledge + Prac-
tical Nutrition Knowledge
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Table 7. Dietary habits of hemodialysis patients

(%)

0 - 2 daysiweek 3 - 5 daysiweek 6 - 7 daysiweek

How often do you eat meat, egg or fish 2 times per day? 14 62 24
How often.do you drink milk? 56 20 24
Do you have a breakfast every day? 10 4 86
How often do you think about food composition at eating? 16 62 22
Do you follow the diet therapy completely? 26 66 8
How often do you eat green-yellow vegetables after boiling? 2 44 54
How often do you concern about low K food? 44 40 16
How often do you concern about low salt food? 34 60 1
How often do you drink water after concerning water consumption per day? 30 56 14
How often do you eat fried food? 0 76 24

Table 8. Pearson correlation between dietary habits and nutritional g o] B WAL FasA|R AALa e FAFQ] AL ES

knowledge LEao] gl AR AEe) AejA] wgo) B Jgu

Pearson correlation coefficients 29 Esia] ALPS UL Z S o] ulAA S A4}

Theolr:;t(l)c\;a/:egzgltlon Prac::}c;\jﬂzzg':mn B3 AT} AT HOlEL Ao s § ATTME 3o

Dietary habits 0.030 0.317+ R Ao} npgt2| gl A Alelo] {-o) A AHpAL U

x p <005 =& Rusteh. Axregel digk 4 ofg) glole &

v} vl 3 A5eg HA 498 204 e R e
7S AT FAEL B 10.44 + 2.168 YERAI)
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29 o] AFsh= go] Yo 3~5Y o) Pk &
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