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A Prospective Study on Nutritional Status and Nutrient Intake of
Hemodialysis Patients Based on Coexistence of Diabetes
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ABSTRACT

It is well known that malnutrition is a predictor of mortality in hemodialysis patients. The number of dia-
betic nephropathy patients is increasing rapidly. This study aimed to investigate nutritional status and nutrient
intake according to the presence of diabetes among hemodialysis patients. The nutritional intake and general
characteristics of outpatients at Ajou University Hospital (24 with diabetes and 30 without diabetes) were in-
vestigated between July and September 2015. Patients’ general data were collected, and nutritional status by
Patient-Generated Subjective Global Assessment (PG-SGA) was evaluated. Nutrient intakes were assessed ac-
cording to 3-day food records. There was no significant difference regarding body weight between the two
groups. However, the non-diabetic group showed a better nutritional status by Patient-Generated Subjective
Global Assessment (PG-SGA) (5.2+4.4 vs. 8.0+4.3 score, non-diabetics vs. diabetics, P <0.05). There was no
difference in daily calorie intake (1,473.9+£370.5 vs. 1,503.8£397.5 kcal) and protein intake (60.3£19.7 vs.
65.6£20.5 g) in those with diabetes. Intakes of vegetables protein, sodium, potassium, vitamin C, folic acid
and fiber were significantly higher in the diabetic group compared to those of the non-diabetic group. There
was no difference in daily nutrient intake between the hemodialysis weekday and weekend groups. The
non-diabetic group had higher calorie and sodium intakes per meal in the hemodialysis weekday group, but
the difference was not significant. Based on these results, intervention should be performed to improve nutri-
tional status in consideration of diabetes and dietary patterns.
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Table 1, General characteristics of patients according to the presence of diabetes,
Characteristics Total (N=54) Non-DM" (n=30) DM (n=24) P-value”

Age (years) 59.6+16.3” 65.8+10.4 54.5+18.7 0.007%*
Duration of HD" (years) 6.8+6.1 8.747.5 47429 0.016*
Anthropometric data

Height (cm) 163.549.3 163.549.7 163.5+8.9 0.994

Dry weight (kg) 60.7+11.6 59.7+12.1 62.0+11.0 0.463

BMI” (kg/m’) 223432 22.343.1 23.143.3 0.285

PIBW® (%) 105.1£15.1 103.2+14.1 107.4+16.3 0.285

PG-SGA” score 6.4+0.6 5.20+4.4 8.0+4.3 0.014*

" DM: Diabetes mellitus

=)

w

Values are meanststandard deviation

HD: Hemodialysis

¥ BMI: Body mass index

9 PIBW: Percent ideal body weight

) PG-SGA: Patient-generated subjective global assessment
#P<0.05, **P<0.01

)
)
)
4
)
)
)

Significant difference between Non-DM and DM determined by independent t-test
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Table 2, Biochemical data of patients according to the presence of diabetes,
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Reference value Total (N=54) Non-DM" (n=30) DM (n=24) P-value”
K¢V >12 1.6+0.3” 1.740.3 1.6+0.2 0.321
nPCR" (g/kg/day) 1.0~1.4 1.3+0.3 124022 12403 0.549
Glucose (mg/dL) 70~110 161.8475.9 119.9433.6 214.3481.8 <0.001%*x
Hemoglobin (mg/dL) Male: 12.5~17.5 10.3+1.1 10.4+1.2 10.1£1.1 0271

Female: 10.7~15.3

TIBCY (g/dL) 250~450 188.8+32.1 193.335.5 18334272 0.262
Albumin (g/dL) 35~53 3.940.3 3.940.3 3.8+0.3 0317
Calcium (mg/dL) 82~10.2 8.9+0.8 9.140.81 8.740.4 0.133
Tonized calcium (mg/dL) 42~54 44403 45403 44+03 0.576
25-0H-V.D® (nmoL/L) 9~37.6 18.2+8.4 17.5+7.4 19.1£9.6 0.483
Chloride (mmoL/L) 98~107 98.7+3.8 100.0+3.0 97.144.2 0.007**
PTH” Intact (pg/mL) 20~65 218.0£160.7 259.1£179.6 164.4+114.8 0.024*
Sodium (mmoL/L) 135~145 137.543.7 139.4+2.4 135.3+4.0 <0.001%*x
Potassium (md/dL) 35~5.5 5.2+0.9 5.4+0.9 5340.9 0.535
Phosphorus (mg/dL) 2.7~45 45+1.4 4.6+1.4 43£13 0378
Total Cholesterol (mg/dL) 120~220 146.1£3.9 154.4+32.2 135.7+28.8 0.029*
Triglyceride (mg/dL) 44~180 99.9+55.7 100.5+62.4 99.3+47.3 0.937
HDL-Cholesterol® (mg/dL) Male: 40~75 43.8+12.1 463134 40.7£9.7 0.090

Female: 43~84
LDL-Cholesterol” (mg/dL) 0~130 8134813 84.4427.7 75.1427.1 0.142

" DM: Diabetes mellitus

: Significant difference between Non-DM and DM determined by independent t-test
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) Values are means£standard deviation
) nPCR: normalized protein catabolic rate
) TIBC: Total iron binding capacity
) 25-OH-V.D: 25-hydroxy-Vitamin D
) PTH: Parathyroid hormone

) HDL-Cholesterol: High density lipoprotein cholesterol
) LDL-Cholesterol: Low density lipoprotein cholesterol
*P <0.05, **P<0.01, ***P<0.001
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Table 3, Comparison of daily nutrient intake between diabetic and non—diabetic group.

Total (N=54) Non-DM" (n=30) DM (n=24) P-value”
Energy (kcal) 1,487.24379.47 1,473.9£370.5 1,503.8+397.5 0.779
Energy/weight (kcal/kg) 25.1+7.4 25.447.5 248473 0.788
Carbohydrate (g) 221.9+59.2 218.8+56.1 225.8+63.9 0.675
Protein (g) 62.6+20.1 60.3+19.7 65.6+20.5 0.336
Animals (g) 20.0+£10.8 33.7+17.9 33.2+15.5 0.906
Vegetables (g) 19.7+10.1 26.6+7.6 32.549.1 0.015%
Protein/weight (g/kg) 1.1£0.4 1.0£0.4 1.2+0.4 0.624
Fat (g) 39.9+15.3 40.3+17.4 39.4£12.8 0.831
Sodium (mg) 3,849.9+1,475.3 3,425.7+1,202.8 4,380.1%1,631.9 0.017*
Potassium (mg) 2,227.24734 .4 2,091.24572.4 2,509.9+853.3 0.046*
Calcium (mg) 449.23+30.14 412.1+194.4 495.7+247.7 0.170
Phosphorus (mg) 899.0+274.1 861.4+251.6 946.0+298.6 0.273
Vitamin C (mg) 72.1+£37.4 58.8+23.4 88.8+44.9 0.003**
Folic acid («g) 398.4£132.0 359.8+116.1 446.7£136.9 0.017*
Fiber (g) 17.3+6.4 15.44£5.0 19.8+7.2 0.010*
Cholesterol (mg) 326.1+164.1 323.2+162.4 329.7£169.5 0.886
Energy distribution
% Carbohydrate 59.6+7.2" 59.4+8.4 59.9+5.8 0.816
% Protein 16.843.0 16.2+2.8 17.543.2 0.110
% Fat 23.447.0 23.1+8.4 23.7+5.3 0.765

" DM: Diabetes mellitus

? Significantly different between Non-DM
? Values are meanststandard deviation

¥ Distribution of energy intake (%)
#P<0.05, **P<0.01

and DM determined by t-test
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Table 4, Daily nutrient intake and nutritional status of Hemodialysis patients by PG—-SGA,

PG-SGA score” 0~1 (n=8) 2~3 (n=11) 4~8 (n=20) >9 (n=15) P-value”
Energy (kcal) 1,680.0+366.1 1,425.54226.9 1,457.14413.2 1,469.6+428.3 0.483
Energy/weight (kcal/kg) 29.5£9.4 23.0£5.3 24.8+7.4 24.7£7.2 0.288
Carbohydrate (g) 235.0+33.5 223.2+54.7 210.4+60.9 229.2+72.1 0.722
Protein (g) 71.1£16.3 58.6+10.8 63.9+24.9 59.4+20.1 0.516

Animals (g) 4244135 30.9+8.8 36.4+21.5 26.6+13.2 0.125

Vegetables (g) 28.744.2 27.746.2 27.549.2 32.8+10.8 0.304
Protein/weight (g/kg) 1.30.5 0.9+0.2 1.1£0.4 1.0+0.3 0273
Fat (g) 54.3421.0° 33.6+7.9" 41.0+15.8" 36.2+12.2° 0.024*
Sodium (mg) 4,090.2+528.6 3,292.7+1,010.8 3,653.2+1,769.8 4392.4+1,572.1 0.247
Potassium (mg) 2,644.6+755.3 2,183.14413.3 2,104.4+751.3 2,380.8+854.4 0316
Calcium (mg) 532.74298.1 474.6+239.5 391.9+158.5 462.5+238.4 0.455
Phosphorus (mg) 1,021.6+243.6 899.9+178.1 866.8+302.0 875.9+312.6 0.588
Vitamin C (mg) 733147 76.9+49.1 62.2435.8 81.0+38.6 0.500
Folic acid ( .g) 443.1+132.9 381.7+117.1 374.0+114.8 424.7+164.1 0.583
Fiber (g) 18.8+4.0 15.8+3.8 15.3£6.3 20.448.1 0.086
Cholesterol (mg) 378.9+159.8 323.2+155.8 367.6+166.5 244.7+151.6 0.119
Normalized protein catabolic rate 1.6+0.3 1.5+0.3 1.7+0.3 1.6+0.2 0.725

" Patient-generated subjective global assessment (PG-SGA) score 0~1: well-nourished, 2~3: mild malnourished, 4~8: moderately malnourished,

=9: severely malnourished

? Significantly different determined by ANOVA
* Mean in the same column with the different superscripts are significantly different (P<0.05)

*P <0.05
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