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ABSTRACT

This study investigated the nutritional status of 32 CAPD patients. Their weight, height,
triceps, mid arm circumference were measured and their dietary intake and the blood profiles
were evaluated. They were 56.0+11.8 years old. Their intake of energy and protein were 78%
and 93% of RDA respectively. The energy from dextrose was 376.1483.2kcal. The men's and
women's intake of protein was 84.6% and 102.1% of RDA respectively. According to the
distribution of BMI, 23.5% of the men and 6.7% of the women were underweight and 5.9% of
the men and 20% of the women were overweight. The serum albumin levels of the men and
women were 3.30 and 3.71g/dl respectively. However, the average amount of serum ferritin,
as a whole, comes within the normal range, which shows that stored iron was not decreased
and that their anemia was not caused by iron deficiency. The subjects were divided into three
groups according to the level of albumin, and their intakes of nutrients were compared with
one another. The group with the high level of albumin showed that energy and protein intake
was significantly larger and that BMI was also significantly higher than the other groups. There
was a positive correlation between BMI and energy intake. Serum total protein had a positive
correlation to energy intake ; hematocrit, to carbohydrate intake. BMI had a positive corre-
lation to energy intake. A relative magnitude of factors affecting albumin level was analyzed by
Stepwise multiple regression analysis. Overall results about relative influence of independent
variables to dependent variable(albumin) indicated that the blood total protein(p <0.0001) was
the most significantly correlated with serum albumin level in all subjects, followed by creatinine
and total cholesterol. (Korean J Nutrition 31(9) : 1422~1432, 1998)
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Table 1. Characteristics of the CAPD" patients
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Variables Total(n=132) Male(n=17) Female(n=15) P-value
Agelyrs) 56.03+11.83 56.94+12.517 55.00+11.34 NS
PDD* 22.27421.19 23.65+22.34 21.27+20.19 NS
No. of DM” 13 4

1) CAPD : Continuous ambulatory peritoneal dialysis
3) NS : Not significant at p <0.05
5) DM : Diabetes mellitus

2) Mean+SD
4) PDD : Peritoneal dialysis duration



Table 2. Nutrients intake by 24 recall and record method
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Variables Total Male Female P-value
Dextrose 376.1 + 83.2 3977 £ 711" 3452 £ 879 NS?
Energy Food intake 14242 + 57.1 13838 + 1764 14646 + 212.7 NS
(Kcal)  Total 1794.8 + 365.4 17815 + 263.0 1809.8 + 4649 p<0.05
%RDA 853 = 224 781 £ 95 934 + 244 p<0.05
Protein(g) 623 + 163 62.2 + 145 623 £ 186 NS
Protein(%RDA) 93.8 + 26.8 850 £ 193 103.8 + 309 p<0.05
Fat(g) 332 £ 116 320 £ 117 345 £ 117 p<0.05
Carbohydrate(g) 2191 £ 596 2119 = 440 2262 + 743 NS
Fiber(g) 556+ 1.72 57 £ 11 540+ 1.43 NS
Ca(mg) 566.8 £ 72.1 632.6 + 188.8 3775 £ 948 NS
Ca(%RDA) 743 £ 3238 799 + 287 680 = 329 NS
P(mg) 986.6 = 251.6 1012.7 £ 735 9480 £+ 639 NS
P(%RDA) 1396 + 40.2 1438 + 28.6 1350 + 43.0 NS
Fe(mg) 107 £ 3.1 109 + 14 103 £ 06 NS
Fe(%RDA) 86.1 = 30.1 915 £ 293 780 £ 230 NS
Na(mg) 4260.3 +1408.5 4219.2 £1361.7 43069 £1506.5 NS
K(mg) 2333.1 + 684.6 2320.2 + 670.3 23478 £ 7237 NS
Vit A(RE) 7617 + 4304 7595 £+ 1721 840.1 £ 1745 NS
Vit A(%RDA) 108.6 = 554 1084 £ 69.2 108.7 £ 54.1 NS
Vit B,(mg) 093+ 0.31 091+ 0.18 103+ 039 p<0.05
Vit B:(%RDA) 869 + 287 7705+ 17.44 98.01+ 36.55 p<0.05
Vit B,{mg) 091+ 0.29 090+ 0.28 092+ 032 NS
Vit By(% RDA) 710 + 274 660 £ 19.0 76.7 = 265 NS
Niacin{mg) 132 £ 37 13.7 £ 012 124 £+ 33 NS
Niacin(%RDA) 943 + 282 914 + 263 97.7 =+ 30.0 NS
Vit C(mg) 89.0 = 441 976 + 322 87.1 = 10.7 NS
Vit C(%RDA) 1619 = 707 1715 £ 99.6 1511 + 513 NS
Cholesterol(mg) 2074 + 1233 2033 + 574 2154 £ 395 NS
C:p: P 69.5:13.9:16.6 69.9:13.9:16.2 69.1:13.8:17.2
1) Mean+SD 2) NS : Not significant at p <0.05 3) C : Carbohydrate, P : Protein, F : Fat
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Table 3. Anthropometic parameters of the CAPD patients

Variables Total (n=32) Male (n=17) Female (n=15) P-value {(n=32)
Height(cm) 1619+ 85 168.2+5.6 1548+ 4.7 p<0.001
Weight(kg) 587+ 69 61.7+6.8 553+ 54 p<0.01
PIBW"(%) 103.0+10.4 100.3+9.9 106.1£10.4 NS?
BMI”(kg/mz) 224+ 23 21822 231+ 2.4 NS
TSF*mm) 13.2+ 39 12.9+4.1 136+ 3.7 NS
MAMC(cm) 19.6+ 1.9 19.5+1.4 19.7+ 2.4 NS

1) PIBW : Percent ideal body weight
3) BMI : Body mass index
5) MAMC : Mid arm muscle circumference
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Fig. 1. TSF & MAMC distribution of the subjects.
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Table 4. Blood profiles of the CAPD patients
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Variables Norm?)l .Valyes fo.r Total Male Female P-value
range dialysis patient

Total-protein(g/di) 6.7-8.3 same 635+ 0.88 6.14+ 0.89” 6.60+ 0.84 NS?
Albumin(g/dl) 35-53 same 349+ 0.60 330+ 0.67 371+ 045 NS
BUN*(mg/dI) 7.8-23 less than 100 49.8 + 159 555 £+ 18.2 434 + 97 p<0.05
Creatinine(mg/dl) 06-1.5 10-15 8.79+ 3.23 942+ 3.88 8.08+ 2.20 NS
P(mg/di) 25-5.6 same 422+ 141 416+ 1.28 429+ 1.59 NS
Ca(mg/dl) 8.4-10.2 8.5-11 881+ 1.25 8.74+ 1.52 8.88+ 0.89 NS
Na(mmol/l) 138-148 same 1363 + 44 1355 + 3.9 137.1 £ 4.9 NS
Kimmol/l) 35-53 same 459+ 093 480+ 1.03 434+ 0.75 NS
Hemoglobin(g/dl) 13-18 - 8.56+ 1.68 9.28+ 1.52 775+ 150 p<0.01
Hematocrit(%) 40-54 usally lower 254 + 6.7 269 + 8.2 237 £ 40 NS
Ferritin(ng/ml) 12-333 same 1839 +147.2 206.2 +160.1 1583 +1319 NS
Triglyceride(mg/dl) 130-230 - 1539 + 69.8 146.5 + 70.1 1583 £ 73.0 NS
Total-cholesterol(mg/dl) 125-200  often lower 2074 + 497 189.7 + 21.1 2209 + 205 p<0.05
LDL-cholesterol(mg/dl) 67 — 83 - 131.7 £ 331 1213 £+ 37.2 1379 = 30.7 NS
HDL-cholesterolimg/dl) 42 -67 - 489 + 14.3 400 £ 124 54.2 + 131

1) Henry JB. Clinical Diagnosis and Management.by Laboratory-Methods 19th ed.. 1450-1454, Saunders, USA, 1996

2) Mean+SD 3) NS : Not significant at p <0.05
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146.5mg/dl, 158.3mg/d1Z AdH e At

e 2AHEL CAPDEAIA = YolR|& o7t TF
Adeut, B Aride g, o 247 189 2 220mg/dlE
A& A9 125~200mg/ml el £33t o
e gz AdEn, GAET fedez 58 e
YERITHp<0.05). 28yt B9REE dAd F8
3 5% (Atheroma)d] FA5HE Uehlle ARE A
25 Atherogenic index(Total Chol-(HDL-Chol)/
HDL-ChoD)™x= 34 4.6, 44 3.29218, 94 5.00
32, o34 450182 {A3k: Ae] vlEAP eI &
o $8% vk opgta # < et

2) 480 #7482 2 JY2 HAT, ANHE NI
A AN AR

grmel 28 HPH(Low(l)<3.4g/dl. Medi-
um(M)3.4~3.87]4, High(H)3.8<)22 o] 4|
ng A3 (Table 5), ¢FU FFo| /P B HIF
oid dF AFAe 9 HH FoHez gikth
HIERRIC 9A] HYEe] 7HE B2 28 AFst AN
ou fFoHoXE Gt ERJ FFo| T 1F
A BMI gtel ¥%4(p<0.05), TSF ¥ MAMC &
< 4R 3o wEt AT AT HolA] gt
=3 ASH AR F, F DYFS ¢ FFo] 2
AgtollA wi$- /93 (p<0.00D2E £t CAPDS
Al A 4 GER FE5} 3 5g/dloldel R 5070
ol A& oY, e T Bxh= 40714 ofd]
of APl Aol itk Ru® =Hu o} $Euet
CAPDEAE 4o g A73 Kwon 529 HidA
T, G5NE ojghe T AlRES dEAAZ AZEHY,
A gRvlo] v gz CAPDEAAN d3 &
g &EeE =gajof gk AH sta ot B
A7 g3 SRS ¥3)7] AstdE @A
Sl HHE FTA A e RAE & 5 Ak

5. Mz ¥y A0 2B FFEF(Malnutri-
tion) & ¥t
£ A7 e A g3 vl ot o
FLES HE B, ANLAE FFER IR (kwa-
hiorkor type malnutrition, PIBW : 76~90%, &%
7:>35 & PIBW>90%, &% 3.1~3.5g/dD)
o] &3ke A= B 59, oA 29eE BF 219
%°1tt. ok FUEFdE (mild nutrition, PIBW

Table 5. Nutrients intake, anthropometric parameters, and blood profiles in CAPD patients according to the albumin level

Variables LAL"(n=9) MAL?n=10) HAL(n=13) P-value
Energy intake(%) 9749 + 8.1 839 + 251 935 £17.3 p<0.01
Protein intake(%) 828 =169 89.5 £ 293 104.7 £27.9 p<0.05
Ca intake(%) 929 +263 61.7 + 425 712 +15.4 NS
Vit C intake(%) 187.3 £89.1 129.6 + 60.1 169.2 +84.4 NS
BMI(kg/m?) 217 £ 14 217 + 2.7 234 £ 23 p<0.05
TSF(mm) 136 £ 54 108 = 3.1 139 + 4.0 NS
MAMC(cm) 199 £ 1.7 194 + 16 199 £ 23 NS
Serum t-protein(g/dl) 544+ 0.80°® 630+ 045° 702+ 0.57° p<0.001
BUN(mg/dl) 48.5 £18.2 48.7 + 145 51.6 £16.3 NS
Triglyceride(mg/dl) 156.3 +61.6 1925 +122.8 1334 +£319 NS
Total-chol(mg/dl) 183.8 £50.9 2064 + 44.8 224.5 +489 NS

1) LAL : Low Albumin Level
3) HAL : High Albumin Level
5) NS : Not Significant at p<0.05

2) MAL : Medium Albumin Level
4) Mean+SD

6) Values with different superscripts in the same row are significantly different from each group(p <0.05) : ANOVA post-

Hoc multiple comparison test with Tukey's B-test.



1 >90%, &9 :3.1~35g/dl, & PIBW : 76~
90%, &FR:>3.5 g/d)E Hole Bahk= 34 6%,
a4 2MoR BT 250%°1%ct. EA FYEFLH
(PIBW : >90%. €57 :>3.5g/d)7F ohd tiid=t
=94 69, 94 11322 25 53.1%E ek,
A ddAre 46.9%7) | FEF el A

6. 93V B RASI) AR

%416}04 Table 601] Xﬂ \6}951‘1}. °“°o"\”§;i%‘4%“°l e

B 4% 2% B er 3k 3109) : 1422~1432, 1998 /1429

& Z3H(Table 8), PIBWS} BMIE 2%%3} o
g 20l APATE FAlske Ao 43 5
of F& FBe UAHE A ¢+ Utk

9o} AAFE 7|22 BMIsH Prnle) 7o) 4%
g nlxE 8918 2 W) A8, A7) IR
ARY SAEL WA YA F4E HAHTa-
ble 9, 10). BMI +5& A% & & QY2 2A4+=

L3
4

HNLHE

Table 7. The correlation coefficients between nutrients
intake and blood profiles

Moz e == Aoz BAY WS AZoUY Tt pumin  Hema- Tl
= T R THE B A . protein tocrit ceride
PIBWx €343 % (r=0.395. p<0.05)2% @3d 4 Energy 0.361* 0302 0172  0.341
FAZ(r=0.395, p<0.05) Atolol F-oi3t ¥ FBAE Protein 0.287 0.194 -0092 0416
Byer, BMIE d#4#AF(r=0361, p<0.05)%  Fat 0120 0132 0063 ~ 0.275
89]3F ake] AT eI} (Earbohydrate 0.328 0.224  0.484** 0.168
N o - Fiber -0.040 -0.289 0.128 0.242
Table 70“ Cgon}i }S_‘Z‘Eo]:jl} gqﬂi}z—i Z]EEZ_}P—] Ao} Ca ~0.200 -0.309 -0.010 0.539*
FAAE e 0 & e MH 9F% »p 0075 -0.109 0075 0.510*
frolgh ¥o) AEaA (r=0.361, p<0.05)%, 3ntE= Fe 0017 -0244 0110 0.272
9o FANATH Fele Fol JRAAG=0484,p N 0001  -0093 -0103 0181
<0008 wa% WA o1 —om2 oms  oce
i -0. -0. . .
AAAS Ak} G A@Alele] BRAAE g 0267 0138 0165  0.340
Table 6. The correlation coefficients between nutrients Vl,t B,Z 0001 = ~0096 0049 0495
intake and anthropometric parameters N‘|acm 0.373* 0145 0072 -0098
Weight PIBW BMI TSE MAMC Vit C -0.226 -0.333 0.205 0.320
Energy 0105 0395 0361 0.168 0.082 Ci‘;’i'es:zgm — ‘2’8%55 —0084 -0257 0.283
Protein 0.052 0.369* 0.343 -0.039 -0.198 **S?gnificant atpp 2001
fat -0.033 0.116 0.082 -0.062 -0.229
Carbohydrate  0.418* 0.308 0.282 0.194 0.249 Table 8. The correlation coefficients between anthropo-
Fiber 0.362* 0.109 0.120 -0.200 0023 metric parameters and blood profiles
Ca 0.354* 0.108 0.097 -0.098 0.001 Parameters
P 0361* 0214 0191 -0.141 -0.132 Profiles \ Veisht PIBW.  BMI  TSF MAMC
Fe 0.368* 0.150 0.158 -0.137 -0.198 Total protein - 0.053  0.290 0.259 -0.103 0.010
Na 0.254 0.206 0.216 -0.134 0.072 Albumin -0.155 0.375* 0.353* 0.052 0.024
K 0.383* 0.242 0.239 -0.065 0.023 Hemoglobin  0.295 -0.060 -0.050 0.187 -0.217
Vit A 0.177 0.056 0.081 -0.141 -0.093 Hematocrit  0.308 -0.077 -0.064 0.148 -0.243
Vit B, 0.102 0.298 0.275 -0.094 -0.017 Ferritin -0.054 -0.268 -0.280 -0.019 -0.133
Vit B, 0076 0179 0.168 -0.134 -0.135 Triglyceride ~ 0.096  0.348 0353 0.091 - 0.363
Nacin 0.001 0.050 0.030 -0.001 -0.179 Total -0.137  0.290 0.279 0.175 -0.076
Vit C 0.343 0.070 0.086 -0.010 0.023 cholesterol
*Significant at p<0.05 *Significant at p<0.05
Table 9. Stepwise multiple regression of the influence of each factors on BMI
Dependent Independent Parameter estimate Cumulative R’ P value
BMI Energy intake 0.043593 0.13067 0.0421
Table 10. Stepwise multiple regression of the influence of each factors on albumin
Dependent Independent Parameter estimate Cumulative R’ P value
Albumin Total-protein 0.446355 0.75783 0.0000
Creatinine 0.069381 0.0007
Total-cholesterol 0.004034 0.0017
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URT FES A F s 8902 e U
ZF waizke) /1 wton, 1 9 creatinine® = &
H2HE +02 JERITHR=0.76).

2% A HE

A&AQQley BebEAg w3 ol @4 324 (Hdd
% 5611149 FYLEE Bristr) 1k, AolA
HAZAL gt FgFA HANH, AAAS AR £ A
318HA ZAte] o3 A A BES E4FUT E
3 olE 821571 F37ke] B 2 BMISH &yl
A v 80ES B dabs o) 2}

D A7 A= 32903 17, of 15%)22 3F o
He 56.0+11.84%%. B9 FA7)7H2 22.53+21.
0670€ Rz, Bxio] e A= & 99, o 4
o f13eL 40.6+4.9%°10t}.

2) €A &, o 27 A% 78%, B% R
HE3 e, 92222 BE 4F5hs 4%
376.1+83.2kcal (& 29.0kcal, o 35.5kcal/kg IBW)
ojdtt. DAL o of Ztzt P 84.6%<F 102.
1%E AFBIAI o8 AF keg? 1Y Fo& ARlst
W, o 77 1.01g/kg, 1.19g/kgs e B4
ol AFHRe B3 Jedch g 94, ¢, A
2vzt QS PARY 79.9%% 58.4%F AASA 7
3 e E 2] Qe |, o Zh A 143%,
135%E A8, YEET #E9 4= 4260
mg, 2333mgo 2 HEHE HY el it g4 &
WA xube] JEH)E 70 141 1628 FAE A
9] F& Eoln A ¢& FYUEE Ao &
Zolr},

3) BMI®] £%& 9 ¢, o Zz AAFA 23
%. 6.1%¥on, AT & o Z2t 5.9%, 20%
g Yehllo] M E HATA B 42 A
FA7} FA Rt 29kt MAMCH 9% A28
@3¢ FF2¢9 vlwd ] 5 percentile ©lWto] 34
82%, A4 23%E JEhNo] dAS A5 e EFE
e,

4) dxRe 3 o 7tz 3.30, 3.71g/dl. A} 3.49
g/d1oIa, B4 52.9%, &34 73.3%%= AE Wl
Aoy FAdel 3¢ 2.8g/dlol3te] Mg AY Bzt
29.4%, F5 = AW 5.9%, 3% AYSA} 11.8%9]
FXE B4 SRy detEaq gel o 9
Y HEEL v 4TS vehio] 94 94%, 44
100%7} Wide) Wl &3 ek et BH fer-

ritin® thdAt Mol Aol &3t AFHES
B34 358 vEhilo} AREZ og W1¥8e] of
H3E & 7 Ik 19, ¥HEH AR (BUN, Cre-
atinine, TG, total cholesterol) & CAPD#A4] 3
SH9Ulel AT} SRS FEEZ AIFOE
ol Jda MFHFE vwsle] & Axt GFA F0)
FL 25N SRS A HF7 FFez
E%ens BMIGA f9do2 vt 434 A g
%, & S (t-protein) o] SHUFE0] L
A 9% (p<0.05) 22 =¥t}

5) AE A 4RT FEo g3t JHIHE F
74 o) @A FEETLEYIL obd e 53.1%, oF
3 BT AEE Bolke gAE 25.0%, &3 A
2718 9¥EF(Kworshiorkor type malnutrition)
Zgele] A 21.9%°1%1T)

6) %4 AHAFo] FdHoz e FE AL
248 WL AFo|a BMIE E34A%EY 49
A3 (r=0.361, p<0.05)% R 3 F O
Fe dFAA G Fo AEEA(r=0.361. p<0.05)
g, FvEZRY gk B AFZH Fo FRRAC=
0.484. p<0.01)E Bt} BMISF ¢2lo] F&S vl
At A4EHE 72+ 2AE9] FiEd A=E 54
gt 43, BMI 58 498 4 e 8R1eEME ¥
FAAFT] FAF YT B 4R FES
Awd 4= Qe g9l 2N P F wllo] I}
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et
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