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Abstract

The aims of this study were to evaluate nutritional status using variable methods,
and to identify the risk factors associated with poor nutritional status in chronic
hemodialysis patients. We included 87 hemodialysis patients (51 males and 36
females) from E-DA hospital, average age 59.55+11.87 years old (28~80 years old).
We assessed dialysis patients’ nutritional status with subjective global assessment
(SGA), 24-hour dietary recall, anthropometric measures and biochemical analysis.
Using SGA assessment, 32.2 % patients showed malnutrition as SGA < 5. Statistical
analysis showed significant difference between good-nutrition and malnutrition
patient groups in calorie and protein intake percentage (91.24+20.51%, 95.12+28.02%
vs 71.71+19.25%, 71.79+ 26.15%, P < 0.05). Moreover, significant difference also
presented in dry weight (DW) 59.90+£10.91 vs 53.31£9.09 kg, body mass index (BMI)
23.19+ 3.32 vs 21.214£3.33, ideal body weight percentage (IBW%) 105.37£15.10 vs
96.46+15.27%, mid-arm circumference (MAC) 26.88+2.81 vs 25.17+£3.26 cm, and
mid-arm muscle circumference (MAMC) 22.00£2.93 vs 20.62+2.61 cm of
anthropometric measures and pre-albumin (PA) 38.68+8.25 vs 31.49+ 10.52 mg/dL.
albumin (Alb) 4.01£0.22 vs 3.85+0.38 g/dL, creatinine (Cr) 11.40£2.50 vs 9.16+2.54
mg/dL, C-reactive protein (CRP) 6.85+9.92 vs 16.68+32.04 mg/L, uric acid (UA)
7.98+1.28 vs 7.09+1.63 mg/dL, and glutamic oxaloacetic transaminase (GOT)
21.59+11.84 vs 31.00+£25.32 U/L of biochemical analysis. In addition, both gender
and age had significant effects on anthropometric measures and biochemical analysis.
In a word, our study demonstrated that SGA shows a significant role on nutritional
assessment in chronic hemodialysis patients. Nutrition status measured by SGA and
variable nutrition indexes can increase sensitivity and specificity to identify
malnutrition. So, by providing these data, clinical doctors can do well and provide
adequate diet, patients can thereby make better health.
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(P<0.024)c @ CRP f4 % 247 5 6.85£0.92 mg/L - ¥ % % & %2 5 16.68+32.04
mg/L @ e F EFHLBEP<0.035) ¢ A175 7 SGA &2 Alb~PA~Cr £ % %
tRFS G A E LM S UA © 5 ¥ el 3 Ldpdic CRP ~ GOT A5
BEMEARM ¥ o SGA Ay 4 2y £ 2w > H Hb 2 Het @4 %
]“}iagl(P>005)’ IE‘*K M ¥ BiE ? %l‘_ﬂ'_mﬁ:“%g°

wo S REER6S R TE BV R
(- )R gl B

%L % EA 65 T £ 3% & DW -~ IBW% » BMI » MAC 2 MAMC 3"
FHER 65 A KE A BA 65 KT LG RF ML TRV

2L-REMTEAFED BB 0 THERFAF S AL X
EABOSENTZE alFLLBP>005) HreaBgaFErErap
BaAp b d o

()2 e i

% L - é%éﬁ*&ﬁéﬁﬂ%’ﬂ d it ¥ Bk B2 o Alb ~ PA ~ ApoB -
post-BUN ~ Cr » MCV ~ TIBC . 65 f 11 T % 3% § BIF R0 65 h 1t £ & 4
SR A Y v‘éa‘ﬂ%ﬂ#ﬁr’aéﬂ+(£rAlb PA -~ Cr);ﬂg&EJ_ifBFa?HopostBUN
2 £ BE B4R F M o7 MOV TIBC A2 F 42 e > #9465 f
P EEAHTIBC w2 F@ie ¥e¢ »Hb 2 Het ** e P algE LR (P >
0.05) > = 3SR K He® > ¢ p P RTAL
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Table 10. Comparisons of characteristics between male and female groups.

,t}_ EJJ
B P P B
7 (n=51) 4+ (n=36)
& # (years old) 58.75+11.92" 60.69+11.88 0.454™
<39 3 (5.9%) 1 (2.8%)
40~49 9 (17.6%) 8 (22.2%)
50~59 10 (19.6%) 8 (22.2%)
60~69 20 (39.2%) 8 (22.2%)
>70 9 (17.6%) 11 (30.6%)
| i 7 PF & #5 (years old) 57.10+11.87 58.61+12.51 0.568
EXE 4 ¢ (month) 23.63+31.45 26.97+£27.67 0.609
<12 30 (58.8%) 17 (47.2%)
13~18 6 (11.8%) 2 (5.6%)
19~24 3 (5.9%) 3 (8.3%)
25~30 2 (3.9%) 4 (11.1%)
>31 10 (19.6%) 10 (27.8%)
FHA7E TR (min) 239.36+4.38 240+0.00 0.391
Kt/V 1.49+0.74 1.63£0.26 0.321
ERiEHTR T 0.433
Diabetes mellitus 13 (25.5%) 8(22.2%)
Chronic interstitial nephritis 2 (3.9%) 1(2.8%)
Chronic glomerulonephritis 6(11.8%) 4 (11.1%)
Hypertension 10 (19.6%) 3 (8.3%)
Herb nephropathy 2 (3.9%) 1(2.8%)
Tumor 4 (7.8%) 1 (2.8%)
Other 14 (27.5%) 18 (50.0%)
1% ¢ A ¢ (month) 19.47+£29.30 21.64+24.19 0.716
e E R B AR 42 (82.4%) 25 (69.4%)
IR ah = X 0.263
AR 7 (13.7%) 10 (27.8%) 0.263
NS LS - 2 (3.9%) 1(2.8%) 0.263
A E 4 PS5k 0.603

AL
z

13 (25.5%)
38 (74.5%)

11 (30.6%)
25 (69.4%)

" Values are expressed as mean=SD. ** Statistical significance was assumed at P < 0.05. The data in

parentheses presents their relative percentage.parentheses presents their relative percentage.
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Table 2. Comparisons of illness history and life style between male and female groups.

(e
%P P E
g (n=51) + 1 (n=36)
W PR o 0.726™
Yes 13 (25.5%)" 8 (22.2%)
No 38 (74.5%) 28 (77.8%)
W rg )I;—, 2 0.949
Yes 3 (5.9%) 2 (5.6%)
No 48 (94.1%) 34 (94.4%)
i n RELS 0.232
Yes 25 (49.0%) 13(36.1%)
No 26 (51.0%) 23 (63.9%)
2 0.000™
1 15 (29.4%) 0 (0.0%)
*F 0 (0.0%) 26 (72.2%)
I 27 (52.9%) 1 (2.8%)
His 9 (17.6%) 9 (25.0%)
LA 0.053
£ 5(9.8%) 0 (0.0%)
k2 46 (90.2%) 36 (100.0%)

k k%

,  Refer to Table 1. The data in parentheses presents their relative percentage.
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2z opEuhaFAERL LR

Table 3. Comparisons of nutritional intake between male and female groups.

(A
BB P i
7 1 (n=51) L 12 (n=36)
2R EP T (Keal) 1855.88+206.07" 1672.22+170.48  0.000**
- E (Kcal) 1635.49+427.16 1332.224356.12  0.001**
PEi &£ (g) 204.10+43.24 172.11£48.80  0.002**
PEAE R A (%) 51.29+9.79 52.46+10.49 0.595
BEERE () 62.16+28.51 48.84+20.64 0.019™
PR A (%) 33.08+8.39 32.28+8.35 0.659
0 FEPRE (9 65.33+23.04 51.54+18.08 0.004™
o B A (%) 15.73+2.77 15.42+3.18 0.623

*. ™ Refer to Table 1.
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Table 4. Comparisons of anthropometry between male and female groups.
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(e
P P&
g (n=51) < (n=36)
£ % (cm) 164.30+5.58" 153.44+5.29 0.000"
e E (kg 60.73£10.60 53.61£9.66 0.002""
BMI (kg/m?) 22.44+3 .30 22.7143.66  0.725
BMI < 18.5 5(9.8%) 5 (13.9%)
18.5 < BMI<24 33 (64.7%) 18 (50.0%)
24 <BMI <27 8 (15.7%) 9 (25.0%)
27 < BMI < 30 3 (5.9%) 3 (8.3%)
30 < BMI 2 (3.9%) 1 (2.8%)
ZEWER » (%) 101.98+15.03 103.25£16.66 0.712
*[F] (cm) 83.99+9.28 78.50+10.99 0.014™
- (cm) 91.84+6.30 91.31£7.48 0.718
L2 St 1.27+0.45 1.50+0.51 0.032"
v R (cm) 26.63+2.80 25.904+3.37 0.275
Z el BB R (cm) 1.32+0.54 1.81+0.75 0.001™
v Rk R (cm) 22.49+2.67 20.23+2.69 0.000"
% 47 W *]J:‘ﬁﬁfi (mmHg) 147.00+£32.96 143.67+24.81 0.610
%47 475 B (mmHg) 81.73x£11.73 80.25+£14.50 0.602
#4718 ']:c‘ﬁﬁ@ (mmHg) 141.96+25.46 138.53+22.21 0.516
%47 {6 475% B (mmHg) 79.16£11.45 76.75+10.78 0.325
i ELERIIER (SGA) 0.642
¥4 aw 36 (70.6%) 23 (63.9%)
CF S 15 (29.4%) 13 (36.1%)

s ok
B

Refer to Table 1. The data in parentheses presents their relative percentage.
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Table 5. Comparisons of biochemical analysis between male and female groups.

Application of Subjective Global Assessment for Nutritional Status of Hemodialysis Patients

Variable N Mean+SD Male Female P Value

Alb (g/dL) 82 3.96+0.28" 3.99+0.32 3.93+0.23 0.399
PA mg/dL) 87 36.3749.60 36.55+9.66 36.1149.64 0.835
CHOL (mg/dL) 82 185.61+44.67 173.70+41.46 201.60+44.37 0.004™
TG (mg/dL) 82 159.79+89.14 149.68+80.94 173.37+98.66 0.236
HDL (mg/dL) 87 45.84+24.71 44.51+£29.14 47.72+16.77 0.553
LDL (mg/dL) 87 99.68+80.02 88.20+32.23 115.96+£117.40 0.111
ApoAl (mg/dL) 85 123.51424.67 117.24+21.87 132.06+25.97 0.005™
ApoB (mg/dL) 85 84.20+24.34 79.64+22.83 90.40+25.28 0.043"™
WBC (10%/uL) 82 6.34+2.16 6.44+2.31 6.20+£1.97 0.627
RBC (10%uL) 82 3.21+0.49 3.26+0.54 3.15+0.41 0.319
Hb (g/dL) 82 9.76+1.20 9.89+1.30 9.60+1.05 0.296
Hct (%) 82 30.37+3.59 30.56+3.92 30.11+3.12 0.579
MCV (fL) 82 95.13+7.23 94.45+7.77 96.04+6.44 0.329
TP (g/dL) 82 7.2440.55 7.29+0.54 7.17£0.56 0.357
TIBC (ng/dL) 82 216.33£37.78 214.89+37.41 218.26+38.71 0.693
ferritin (ug/L) 82 712.68+613.54 754.91+£713.2 655.97+450.31 0.474
transferrin (mg/dL) 82 38.50+17.72 40.68+19.14 35.59+15.40 0.200
Fe (png/dL) 82 81.96+38.71 86.15+43.01 76.34+31.79 0.259
CRP (mg/L) 85 9.86+19.86 10.714£22.00 8.69+£16.74 0.646
GOT (U/L) 82 24.34+17.30 24.70+£16.67 23.86+18.34 0.828
GPT (U/L) 82 21.48+23.13 24.38+25.50 17.57+19.17 0.189
GluAC (mg/dL) 82 116.43+52.56 107.30+36.89 128.69+66.86 0.068
pre-BUN (mg/dL) 81 68.94+19.18 69.83+21.74 67.77+15.43 0.636
post-BUN (mg/dL) 81 19.52+7.73 21.04+8.31 17.51+6.49 0.041™
Cr (mg/dL) 81 10.7442.70 11.90+2.66 9.21£1.90 0.000™
UA (mg/dL) 81 7.73+1.44 7.85+1.32 7.57+1.57 0.373
Na (mEq/L) 82 137.774£3.30 137.74+3.41 137.80+3.19 0.941
K (mEq/L) 82 4.65+0.67 4.62+0.68 4.69+0.66 0.647
Ca (mg/dL) 82 9.71£0.75 9.74+0.80 9.69+0.68 0.746
P (mg/dL) 82 5.37+1.76 5.37+1.98 5.37+1.44 1.000
iPTH (pg/mL) 73 136.84+120.65 120.28+95.14 163.44+151.25 0.138

*.** Refer to Table 1.
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Table 6. Intake of main nutrients.

49

Main nutrients (n=87) Mean£SD

Total energy (Kcal/day) 1510.0+424.6"
Carbohydrates (g/day) 190.9+48.0
Carbohydrates (Kcal/day) 763.5+£192.1
Carbohydrates (% daily/day) 51.8+£10.0
Lipids (g/day) 56.7£26.3
Lipids (Kcal/day) 509.9+236.3
Lipids (% daily/day) 32.8+48.3
Protein (g/day) 59.6£22.1
Protein (Kcal/day) 238.6+88.5
Protein (% daily/day) 15.6+2.9

* Refer to Table 1.
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Table 7. Comparisons of various nutrients, calorie and protein percentage on SGA between

good-nutrition and malnutrition patient groups.

FEE BREE RS TR AVCERL L

SGA
Item Good-nutrition Malnutrition P Value
N=59 N=28

Total energy (Kcal/day) 1635.49+405.3" 1245.6+337.99 0.000™
Carbohydrates (g/day) 204.56+42.65 162.00+46.56 0.000™
Carbohydrates (% daily/day) 51.07£8.55 53.25£12.68 0.346
Lipids (¢/day) 62.0026.27 45.38+22.79 0.005°
Lipids (% daily/day) 33.22+6.99 31.77£10.71 0.453
Protein (g/day) 65.14+21.45 48.00+18.99 0.001""
Protein (% daily/day) 15.81+£2.77 15.17+3.26 0.344
Calorie (% daily/day) 91.24+20.51 71.71£19.25 0.000™
Protein (% daily/day) 95.12+28.02 71.79+26.15 0.000™

*.** Refer to Table 1.
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Table 8. Comparisons of characteristics and anthropometry on SGA between good-nutrition and

International Journal of Science and Engineering (issued by NUTN)

malnutrition patient groups.

SGA
%P N P B
¥R i I

#E# (years old) 87 57.61+11.747 63.64+11.29 0.026™
X %17 ¢ (month) 87 24.83+31.56 25.39+26.33 0.935
{5 % fr ¢ (month) 87 20.80+28.94 19.46423.50 0.832
Kt/V 79 1.54+0.68 1.57+0.27 0.407
% (cm) 87 160.43+7.38 158.50+8.15 0.273
itHE (kg 87 59.90+10.91 53.31£9.09 0.007"
BMI (kg/m?) 87 23.19+3.32 21.2143.33 0.011"
REHELF » (%) 87 105.37+15.10 96.46+15.27 0.012™
[F (cm) 87 82.52+10.49 80.04+9.94 0.298
-l (cm) 87 92.44+6.24 89.89+7.62 0.102
3 ol 87 0.89+0.08 0.89+0.08 0.995
¢ EER (cm) 87 26.88+2.81 25.17+3.26 0.014™
g A B R (cm) 87 1.55+0.64 1.45+0.76 0.501
¢ EFep R (cm) 87 22.00+2.93 20.62+2.61 0.036™
#1479 5B (mmHg) 87 142.25+29.10 152.71£30.36 0.126
#4705 R (mmHg) 87 80.73+12.25 81.93+14.34 0.687
#1718 e 45/ (mmHg) 87 138.34+21.82 145.18+28.17 0.218
%171 5B (mmHg) 87 78.07+11.02 78.36+11.70 0.911

*.** Refer to Table 1.
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Table 9. Comparisons of biochemical analysis on SGA between nutrition and malnutrition patient

groups.
Item N SGA P Value
Good-nutrition Malnutrition

Alb (g/dL) 82 4.01+0.22" 3.85+0.38 0.016™
PA (mg/dL) 87 38.68+8.25 31.49+10.52 0.001™
CHOL (mg/dL) 82 188.52+42.24 178.58+50.31 0.363
TG (mg/dL) 82 160.36+85.81 158.42+98.64 0.929
HDL (mg/dL) 87 45.73£19.96 46.07+£32.99 0.952
LDL (mg/dL) 87 105.68+94.60 87.04+30.40 0.313
ApoAl (mg/dL) 85 124.90+21.92 120.38+30.25 0.440
ApoB (mg/dL) 85 86.49+24.93 78.98+22.55 0.192
WBC (10%/uL) 82 6.42+2.07 6.13+£2.41 0.577
RBC (10%uL) 82 3.23+0.36 3.17+0.72 0.604
Hb (g/dL) 82 9.86+0.88 9.55+1.76 0.292
Hect (%) 82 30.65+2.48 29.68+5.42 0.266
MCYV (fL) 82 95.34+6.94 94.63+8.03 0.690
TP (g/dL) 82 7.28+0.48 7.138+0.68 0.281
TIBC (ng/dL) 82 216.95+34.28 214.83+45.92 0.819
Ferritin( ug/L) 82 641.19+570.16 885.44+689.93 0.101
transferrin (mg/dL) 82 37.41£16.13 41.16+21.24 0.387
Fe (ng/dL) 82 80.69+38.72 85.04+39.35 0.646
CRP (mg/L) 85 6.85+9.92 16.68+32.04 0.035™
GOT (U/L) 82 21.59+11.84 31.00+25.32 0.024™
GPT (U/L) 82 19.17+18.90 27.04+30.86 0.162
GIluAC (mg/dL) 82 114.12+50.87 122.00+57.19 0.540
pre-BUN (mg/dL) 81 71.23£16.47 63.50+23.99 0.098
post-BUN (mg/dL) 81 20.51+7.04 17.17+8.88 0.075
Cr (mg/dL) 81 11.40+2.50 9.16+2.54 0.000"
UA (mg/dL) 81 7.98+1.28 7.09£1.63 0.011™
Na (mEg/L) 82 138.09+3.42 137.00+2.90 0.176
K (mEg/L) 82 4.65+0.66 4.63+0.68 0.882
Ca (mg/dL) 82 9.77+0.72 9.58+0.82 0.287
P (mg/dL) 82 5.55+1.71 4.95+1.85 0.157
nPCR 83 2.5249.77 1.16+0.38 0.501

* Kk

Refer to Table 1. The data in parentheses presents their relative percentage.
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Table 10. Comparisons of anthropometry between >65 and < 65 years old groups.

Age
Item N P Value
<65 Years old > 65 Years old

Ht (cm) 87 160.44+6.49" 158.79+9.25 0.332
DW (kg) 87 60.08+11.03 54.02+9.27 0.010™
IBW% (%) 87 105.72+15.90 97.24+13.87 0.013*
BMI (kg/m?) 87 23.26+3.50 21.39+3.02 0.012"
WC (cm) 87 81.88+11.21 81.45+8.84 0.853
HC (cm) 87 92.21+6.23 90.65+7.60 0.300
WHR 87 0.89+0.09 0.90+0.07 0.452
MAC (cm) 87 27.15+2.91 24.99+2.84 0.001**
TSF (cm) 87 1.56+0.73940 1.45+0.560 0.446
MAMC (cm) 87 22.24+2.92 20.44+2.497 0.004™

*>** Refer to Table 1.
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Table 11. Comparisons of nutrients intake, calorie and protein percentage between > 65 and < 65 years

old groups.

Age
Item N P Value
<65 Years old > 65 Years old
Total energy (Kcal/day) 87 1556.00+443.89" 1434.73+385.62 0.198
Carbohydrates (g/day) 87 193.794+50.82 186.08+43.41 0.471
Lipids (g/day) 87 59.15428.55 52.57421.81 0.259
Protein (g/day) 87 62.38423.60 55.11+18.87 0.138
Calorie (% daily/day) 87 85.02+23.81 84.85+19.03 0.972
Protein (% daily/day) 87 91.24432.39 81.67+22.97 0.142

*.** Refer to Table 1.
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Table 12. Comparisons of biochemical analysis between > 65 and < 65 years old groups.

Age
Item N P Value
<65 Years old > 65 Years old
Alb (g/dL) 82 4.02+0.24" 3.87+0.33 0.019™
PA (mg/dL) 87 38.4447.85 32.97+11.24 0.009™
CHOL (mg/dL) 82 191.27+43.98 175.80+44.88 0.132
TG (mg/dL) 82 167.62+£95.16 146.23£77.24 0.298
HDL (mg/dL) 87 49.06+29.83 40.58+11.02 0.121
LDL (mg/dL) 87 108.34+97.74 85.52432.43 0.198
ApoAl (mg/dL) 85 125.114£27.58 120.87+19.02 0.445
ApoB (mg/dL) 85 88.73+£25.43 76.68+20.66 0.026™
WBC (10%/uL) 82 6.68+2.36 5.75+1.65 0.061
RBC (10%/uL) 82 3.284+0.50 3.10+0.45 0.101
Hb (g/dL) 82 9.85+1.19 9.62+1.23 0.422
Hct (%) 82 30.48+3.61 30.17+3.59 0.706
MCYV (fL) 82 93.53+7.26 97.92+6.38 0.007"
TP (g/dL) 82 7.284+0.51 7.17+0.61 0.411
TIBC (ug/dL) 82 228.13+38.83 195.87+25.50 0.000™
transferrin (mg/dL) 82 37.89+17.83 39.57+17.79 0.682
Fe (ng/dL) 82 85.40+42.37 76.00+31.15 0.292
CRP (mg/L) 85 7.35+13.97 14.01+26.69 0.135
GOT (U/L) 82 22.42+14.52 27.67+21.14 0.188
GPT (U/L) 82 22.00+24.04 20.57+21.83 0.789
pre-BUN (mg/dL) 81 70.35+17.32 66.53+22.09 0.390
post-BUN (mg/dL) 81 20.82+7.64 17.30+7.49 0.047"
Cr (mg/dL) 81 11.46+2.72 9.51+£2.23 0.001™
UA (mg/dL) 81 7.89+1.34 7.44+1.58 0.179
Na (mEq/L) 82 137.44+3.48 138.33+2.93 0.241
K (mEq/L) 82 4.72+0.63 4.52+0.73 0.205
Ca (mg/dL) 82 9.71+0.78 9.73+0.72 0.906
P (mg/dL) 82 5.62+1.79 4.95+1.65 0.095
nPCR 83 1.23+0.27 3.55+13.27 0.213

*>** Refer to Table 1.
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Table 13. Comparisons of MAC, TSF, and MAMC percentage between male and female groups.

Sex
Item Total (n=87)
Male (n=51) Female (n=36)

MAC 3t 10 (19.6%) 15 (41.7%) 25 (28.7%)
10t 14 (27.5%) 7 (19.4%) 21 (24.1%)
25t 17 (33.3%) 7 (19.4%) 24 (27.6%)
50t 6 (11.8%) 6 (16.7%) 12 (13.8%)
750 3 (5.9%) 1(2.8%) 4 (4.6%)
90t 1 (2.0%) 0 (0.0%) 1 (1.1%)

TSF 3t 3 (5.9%) 6 (16.7%) 9 (10.3%)
10t 9 (17.6%) 9 (25.0%) 18 (20.7%)
25 9 (17.6%) 9 (25.0%) 18 (20.7%)
50t 18 (35.3%) 6 (16.7%) 24 (27.6%)
750 8 (15.7%) 6 (16.7%) 14 (16.1%)
90t 4 (7.8%) 0 (0.0%) 4 (4.6%)

MAMC 3t 17 (33.3%) 10 (27.8%) 27 (31.0%)
10t 12 (23.5%) 8 (22.2%) 20 (23.0%)
25t 13 (25.5%) 8 (22.2%) 21 (24.1%)
50t 4 (7.8%) 6 (16.7%) 10 (11.5%)
750 4 (7.8%) 3(8.3%) 7 (8.0%)
90t 1 (2.0%) 1(2.8%) 2 (2.3%)

The data in parentheses presents their relative percentage.





