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ABSTRACT

Patients undergoing peritoneal dialysis are at risk for protein-energy malnutrition because of nutrient losses during
dialysis. This study determined the nutritional status of patients undergoing continuous ambulatory peritoneal dialysis
(CAPD). Forty-four patients receiving CAPD were divided into two groups according to dialysis period. We investigated
the nutritional status of the patients by measuring anthropometric and biochemical parameters, as well as food intake,
self-appetite, dietary habits, a subjective global assessment, and a total nutritional status assessment. Group I subjects (7
males, 13 females) had received dialysis for < 2 years, whereas the group II subjects (18 males, 6 females) received dial-
ysis for > 2 years. Energy intake with added dextrose in the dialysate per kg of body weight was 30.3 + 5.8 kcal in group
I'and 29.0 * 8.1 kcal in group II. The average protein intake per kg of weight was 1.0 + 0.3 gin group Iand 1.0 = 04 g
in group II, which were less than the recommended protein intake for patients undergoing CAPD (1.2—1.5 g/kg). Mean
serum albumin level was significantly lower in group II than that in group I (p < 0.05). A recent self-appetite score was
significantly higher in group II than that in group I (p < 0.01). The dietary habits score was significantly lower in group
II than that in group I (p < 0.05). The subjective global assessment was significantly higher in group I (85.0%) than that
in group II (54.2%) under normal nutrition status (p < 0.05). The dialysis period was significantly and negatively corre-
lated with the subjective global assessment (r = —0.502, p < 0.01) and the total nutritional status assessment (r = —0.575,
p < 0.01). These results demonstrated that patients undergoing CAPD for > 2 years had worse nutritional status than
those who had been undergoing dialysis for < 2 years. Good nutritional status can predict the long-term survival of patients
undergoing peritoneal dialysis. Additionally, the exact evaluation of nutritional status before 2 years will be important to
maintain long-term dialysis therapy in patients undergoing CAPD. (Korean J Nutr 2012; 45(1): 30 ~ 43)
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Table 1. General characteristics of subjects
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2 A A AAAIST A 2/d2 Table 29 29kt
24 wjak BAz0] ARES 1626 + 79 cm, Al 592 + 75
kg, BMI:= 224 + 2.1 kg/m’0|2aL 2\ oA} FAx}e] A%
2 1664 + 89 cm, AE 61.6 + 12.3 kg, BMI= 222 +
34 kg/m'2 T JTo] {204 Zo|7k giglch F Ao
BMIe| w2 HRiA|=E v]&& Vel 23} 29 vjgk £4

Duration of dialysis

Variables p value
<2 vyears (N = 20) > 2 years (N = 24)
Dialysis vintage (month) 129 +5.6" 62.1 £23.0 0.000**
<12 9 (45.0) -
12-24 11 (55.0) -
24-60 - 13 (54.2)
> 60 - 11 (45.8)
Age (years) 47.2+10.8 47.1 +10.2 0.994
Gender
Male 7 (35.0)" 8 (75.0) "
0.008
Female 13 (65.0) 6 (25.0)
Education
Middle school and under 5(25.0) 4(16.7)
High school 11 (55.0) 5(62.5) 0.787
College and above 4(20.0) 5(20.8)
Marital status
Unmarried 1(5.6) 5(20.8)
Married 19 (94.4) 7 (70.8) 0.108
Divorced or separated by death 0( 0.0 (8.3
Underlying disease
Diabetic nephropathy 4 (20.0) 7 (29.2)
Hypertensive nephropathy 9 (45.0) 11 (45.8) 0.508
Chronic glomerulonephtritis 6 (30.0) 6(25.0)
Other 1(50) 0(0.0)
Comorbidity”
None 4(20.0) 2(823)
Diabetes mellitus 2(10.0) 0( 0.0 0.207
Hypertension 11 (55.0) 15 (62.5)
Diabetes mellitus and hypertension 3(15.0) 7 (29.2)

1) Mean+SD 2) N (%)
#+: p <0.01 by y*-test or t-test

3) Comorbidity: diabetes mellitus and hypertension



Table 2. Anthropometric measurement of subjects

Duration of dialysis

Variables p value
<2years (N = 20) > 2 years (N = 24)

Height (cm) 162.6 +7.9" 166.4 + 8.9 0.148
Male (N = 25) 168.6 +8.2 170.0 £ 6.3 0.645
Female (N = 19) 159.4 +5.7 155.5+ 6.3 0.198

Weight (kg) 592+7.5 61.6+123 0.429
Male (N = 25) 66.3+4.3 652+11.9 0.738
Female (N = 19) 55.4+58 50.8+5.8 0.122

BMI (kg/m’) 224+ 2.1 222+ 3.4 0.816
Obesity” 1( 5007 5(20.8)

Over welgf.ﬂ 6 (30.0) 1( 4.2 0.077
Normal weight 12 (60.0) 16 (66.7)
Under weight 1(50) 2(83)

PIBW (%) 104.7 £9.5 101.9 + 15.3 0.472

Blood pressure (mmHg)

Systolic 125.6 +17.4 136.3 +15.7 0.037*
Diastolic 76.5+13.8 83.6 £ 10.9 0.060

Body composition
TBW (L) 33.2+5.5 358+ 6.4 0.167
LBM (k@) 38.1 £8.1 42.9 +8.5 0.065
LBM (%) 64.3+10.0 70.5+12.4 0.081
Fat (kg) 138+ 4.5 123+ 6.8 0.420
Fat (%) 23.4+6.9 19.4+89 0.107

Skinfold thickness & Body circumference
TSF (mm) 160+ 5.4 11.9+3.7 0.007**
Male (N = 25) 11.5£2.1 11.4+ 4.0 0.927
Female (N = 19) 18.4+5.0 13.6 2.1 0.009**
BSF (mm) 10.8 £2.9 92+3.4 0.107
Suprailiac (mm) 20.0+5.2 20.7 £10.3 0.772
MAC (cm) 258 +2.5 25.3+3.3 0.605
MAMC (cm) 20.7 £ 1.8 21.6 £2.9 0.264

1) Mean+SD 2) N (%) 3) Obesity: > 25, Over weight: > 23, Normal weight: 18.5-22.9, Under weight: < 18.5
BMI: Body Mass Index, PIBW: Percent Ideal Body Weight, TBW: Total Body Water, LBM: Lean Body Mass, TSF: Triceps Skin Fold
thickness, BSF: Biceps Skin Fold thickness, MAC: Mid-Arm Circumference, MAMC: Mid-Arm Muscle Circumference

*: p<0.05, **: p<0.01 by y’-test or t-test
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Table 3. Daily mean energy and nutrient intakes of subjects
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A FARE 384 + 14.8 goISaL EH|AEHIE AF R 2 1
uk X217} 3027 £ 157.5 mg, 24 oA T4} 312.3 +
1984 mg o & 94 z}o]7} Fiirt.

AALe} FAN GIAER O ARRE A wdtE A
o 2F gk B4 2809 + 493 g, 2d oA BEAR}
o| A 281.6 + 77.2 go]SiTh

Q19] A2 2 et =427 8193 + 3444 mgol9aL,
24 oA} EAR7L 8475 + 3514 meolgith BEAE o Q)
AFEFE 24 vt FA4}ol|A] 143 £ 5.1 mg/kg IBW, 24
oA} EAA= 140 + 5.8 mg/kg IBWO|RIth HE H3He
23 u|gk BARZ} 114 £ 39 mg, 2 o4 BAR) 116 +
44 mgo|Ach

UEF A& 2 vlvk £42171 3,0484 + 1,018.9 meg,
2 o)Ak AL 3736.8 + 1,608.6 mgo|Slal ZHE AlFEF
2 2¢ wgk BAR7E2,055.3 + 7732 mg, 24 oA FAR =
2,141.8 + 818.8 mgo|3ith

=

]

Duration of dialysis

Nutrients p value
<2vyears (N = 20) > 2 vyears (N = 24)

Total energy (kcal) 1,714.8 + 369.4" 1,744.8 + 483.5 0.838
By meal 1,470.8 = 383.5 1,472.7 = 475.3 0.998
By dextrose in dialysate 2440+ 76.1 272.1 £85.9 0.262
Energy (kcal)/IBW (kg) 30.3+58 29.0 + 8.1 0.541

Total Protein (g) 59.5+19.3 62.1 £21.1 0.674
Vegetable protein (g) 27.6+8.2 28.0+9.7 0.874
Animal protein (g) 320+ 15.4 34.1 £ 142 0.630
Protein (g)/IBW (kg) 1.0+0.3 1.0+0.4 0.909

Protein ratio” (%) 30.0 33.3 0.813

Total Lipid (g) 38.7 + 14.1 38.4+ 148 0.935

Cholesterol (mg) 302.7 £157.5 312.3£198.4 0.862

Carbohydrate (g) 280.9 + 49.3 281.6 +77.2 0.976
By meal 219.9 + 52.3 213.5+73.0 0.744
By dextrose in dialysate 61.0+19.0 68.0 +21.5 0.262

Fiber (g) 153+55 162+ 6.5 0.623

Ca (mg) 472.4 + 328.8 463.6 + 319.4 0.929

P (mg) 819.3 £344.4 847.5 £351.4 0.790
P (mg)/IBW (kg) 143+ 5.1 140+58 0.881

Fe (mg) 11.4+39 1.6+ 4.4 0.871

Na (mg) 3,048.4 +1,018.9 3.736.8 = 1,608.6 0.093

K (mg) 2,055.3 £773.2 2,141.8 -818.8 0.779

P:F:Cenergy (%)

Protein 13.6 £2.2 143+23 0.316
Fat 19.9 + 4.6 20.0+ 5.8 0.956
Carbohydrate 65.7 £ 6.0 66.5+ 6.4 0.683

1) Mean +SD  2) Protein ratio: Animal protein is more than é0% of total protein
No significant difference between the two groups by y’-test or t-test

IBW: Ideal Body Weight



Table 4. Blood biochemical parameters of subjects

Duration of dialysis

Variables p value
<2years (N = 20) > 2 years (N = 24)

Hemoglobin (g/dL) 10.7 £ 1.5" 104+1.2 0.501
Hematocrit (%) 31.3+42 30.7 +3.7 0.619
Glucose (mg/dL) 133.9 + 65.2 140.0 +73.9 0.773
Total protein (g/dL) 6.7 +0.5 6.4+0.5 0.080
Albumin (g/dL) 38+03 3.6+0.3 0.022*
Prealbumin (mg/dL) 410+ 6.9 440+ 14.0 0.399
BUN (mg/dL) 66.1 +20.6 66.5+18.5 0.937
Creatinine (mg/dL) 93+32 121+ 4.6 0.029*
Na (mEq/L) 135.4 + 3.1 135.7 + 4.5 0.791
Ca (mg/dL) 8.5+0.8 85+1.0 0.980
P (mg/dL) 50+ 1.1 51+13 0.633
K (mEq/L) 45+0.7 4.4+0.7 0.642
Cholesterol (mg/dL) 188.0 + 37.1 175.3 + 40.5 0.290
Triglyceride (mg/dL) 140.7 + 82.6 164.0 +116.4 0.458
LDL cholesterol (mg/dL) 117.0 +28.6 102.6 +37.6 0.168
HDL cholesterol (mg/dL) 526 +17.5 46.5+15.0 0.227

1) Mean +SD

BUN: Blood urea nitrogen

*. p <0.05 by t-fest
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Fig. 1. Self-appetite score of subjects. *: p <0.05 by t-test.

Table 5. Dietary habits of subjects

Hey Tr«V S Z EUT (p < 001). BFY Fk 94 3
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ot} (p < 0.01). % 1083l gk A5 0] Bt 3
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M4 94 + 2,64 B} gojHo g B3t (p < 0.01).
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A717ko] w2 F3FY I H7H= Table 73 Z-3ATh

IS B7EoA AAAS M| A7 7= 9ol
ohEl AR} H&-& 24 B9k =427 BMI 60.0%, LBM
5.0%, TSF 70.0%, MAMC 40.0%°13}L, 24 0|4+ 41217}
BMI 66.7%, LBM 12.5%, TSF 41.7%, MAMC 292%% % 4

o\ m o

ke
ot

Duration of dialysis

Questions p value
<2vyears (N =20) > 2vyears (N =24)
1. How many days per week do you have three meals a day? 1.7+0.5" 1.3+0.8 0.043"
2. How many times per week do you have meals with a variety of grains, 1.2+0.6 1.4+0.5 0.175
fish, meat and vegetables?
3. How many times do you have fruits per week? 1.3+£0.7 0.8+0.8 0.055
4. How many times do you have milk per week? 0.7 +0.7 0.5+0.8 0.521
5. Do you soak vegetables in water or boil them to remove potassium? 0.8+0.9 0.6 +0.9 0.424
6. How many times per week do you have salted seafoods, pickled 1.8 £0.4 1.7 £0.6 0.577
vegetables, ham, sausage canned fish, etc.?
7. How many days per week do you have 2 meals a day with a dish 1.2+0.7 1.1+0.5 0.536
of protein?
8. How many times per week do you have sugary foods or fried foods 0.3+0.4 0.4+0.6 0.432
such as candy, jelly, honey, etc.?
9. Do you consider the amount of water needed to consume every day? 1.1 +£0.9 0.3+0.6 0.001**
10. How many times per week do you eat out? 1.9+0.4 1.3+0.8 0.009**
Total score 11.8+2.5 9.4+26 0.003**

1) Mean +SD
The question of 6 and 10 are back-calculated
* p<0.05, #**: p<0.01 by t-test



Table 6. Subjective global assessment of subjects

Duration of dialysis

p value

<2 vyears (N = 20) > 2 years (N = 24)
Classification of nutritional status (%)
Normal (6—7) 85.0 54.2
Mild deficient (3—5) 15.0 45.8 0.029*
Severe deficient (1-2) 0.0 0.0
Average score 6.5+08" 58+1.1 0.037*
1) Mean +SD
*: p<0.05 by t-test or y’-test
Table 7. Proportion of subjects met the nutritional standards
. " Duration of dialysis
Variables Nutritional standards p value
<2 years (N = 20) > 2 vyears (N = 24)
BMI 18.5-22.9 kg/m’ 12 (60.0)" 16 (66.7) 0.647
LBM > 85% 1(5.0 3 (12.5) 0.389
TSF > 50 Percentile 14 (70.0) 10 (41.7) 0.060
MAMC > 50 Percentile 8 (40.0) 7 (29.2) 0.450
Hemoglobin > 11.0 g/dL 11 (55.0) 6 (25.0) 0.042*
Albumin > 3.59g/dL 18 (90.0) 16 (66.7) 0.066
Total protein > 6.4 g/dL 16 (80.0) 12 (50.0) 0.039*
Energy 25-35 kcal/kg IBW 13 (65.0) 14 (58.3) 0.651
Protein 1.2-1.5 g/kg IBW 5(25.0) 6 (25.0) 1.000
Sodium 2,000—4,000 mg 13 (65.0) 5(20.8) 0.003**
Potassium 2,340-2,730 mg 7 (35.0) 2(83) 0.029*
Phosphorus < 17 mg/kg IBW 17 (85.0) 17 (70.8) 0.264
1) N(%)

BMI: Body Mass Index, LBM: Lean Body Mass, TSF: Triceps Skin Fold thickness, MAMC: Mid-Arm Muscle Circumference

*: p<0.05, **: p<0.01 by y*-test

Table 8. Pearson’s correlation coefficients between nutritional
status variables and dialysis duration of subjects

Variables Duration of dialysis
TSF —0.446™"
BSF —-0.326™
SGA —0.502™
Total nutritional status score -0.575™

TSF: Triceps Skin Fold thickness, BSF: Biceps Skin Fold thickness,
SGA : Subjective Global Assessments

#+p <0.01
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