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Malnutrition risk, nutritional
knowledge, and dietary intake in
chronic kidney disease patients on
hemodialysis: comparison according to
coexisting diabetes
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Korea
2Yonsei Keunsoup Clinic, Seoul 03358, Republic of Korea

ABSTRACT

Purpose: Malnutrition is a prevalent condition leading to a high risk of morbidity and
mortality in hemodialysis patients. This study examined the malnutrition risk and the
influence of diabetes on clinical characteristics, nutritional knowledge, and dietary intake in
chronic kidney disease (CKD) patients on hemodialysis.

Methods: Seventy-six patients (37 with diabetes and 39 without diabetes) enrolled in an
internal medicine hemodialysis unit in Seoul were examined. A questionnaire, anthropometric,
biochemical, and three-day dietary record data were collected. The nutritional risk was
screened by the Patient-Generated Subjective Global Assessment (PG-SGA), compared to the
Global Leadership Initiative on Malnutrition (GLIM).

Results: The overall prevalence of malnutrition was 56.6% and 27.6% by PG-SGA and GLIM,
respectively, showing the low sensitivity (34.9%) and agreement (kappa = 0.16) of GLIM
compared to the PG-SGA. CKD patients with diabetes had a higher malnutrition risk and
more comorbidities than those without diabetes (p < 0.05). More than 60% of patients

had anemia and hypocholesterolemia. Despite the fair level of nutritional knowledge, the
intakes of energy per ideal body weight, calcium, vitamin A, vitamin B, folate, and vitamin
C were below the nutritional guidelines for hemodialysis patients in more than 70% of the
patients. When stratified according to sex, female patients showed marked differences, with
lower energy, protein, fat, calcium, phosphorus, vitamin B,, folate, and vitamin B, intakes
in diabetic patients compared to non-diabetic patients. The most challenging aspect of diet
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therapy for hemodialysis patients was achieving the appropriate protein intake for diabetic
patients and restricting phosphorus intake for non-diabetic patients (p < 0.05).

Conclusion: These findings suggest that attention should be paid to the malnutrition of
diabetic hemodialysis patients. Individualized nutritional counseling and management are
needed for the nutritional care of hemodialysis patients to address the nutritional deficiency.

Keywords: chronic kidney diseases; hemodialysis; diabetes mellitus; malnutrition
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Table 1. Statistical comparison of PG-SGA and GLIM

GLIM PG-SGA Sensitivity (95% CI) Specificity (95% CI) Kk statistic
Normal Malnutrition Total

Normal 27 (35.5) 28 (36.8) 55 (72.4) 34.9 (20.6-49.1) 81.8 (68.7-95.0) 0.16

Malnutrition 6(7.9) 15(19.7) 21 (27.6)

Total 33(43.4) 43 (56.6) 76 (100)

Values are presented as number of subjects (%). Malnutrition is determined based on Global PG-SGA score (0-1: normal, > 2: malnutrition) and phenotypic and
etiologic GLIM criteria.

PG-SGA, Patient Generated-Subjective Global Assessment; GLIM, Global Leadership Initiative on Malnutrition; Cl, confidence interval; k statistic, percent of
agreement.
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Table 2. Sociodemographic and clinical characteristics of participants

Variables Total DM Non-DM p-value Male (n = 51) p-value Female (n = 25) p-value
(n=176) (n=37) (n=39) DM Non-DM DM Non-DM
(n=28) (n=23) (n=9) (n=16)
Sex (% Male) 51 (67.1) 28 (75.7) 23 (59.0) 0.130
Age (yrs) 64.3+11.8 63.5+£11.2 64.2+12.9 0.764 64.5+10.1 62.4+11.8 0.452 60.6+14.1 68.6+12.9 0.187
Education 0.401 0.950 0.400
Middle school or less 23 (30.3) 9(24.3) 14 (36.0) 6(21.4) 5(21.7) 3(33.3) 9 (56.9)
High school 38 (50.0) 20 (54.1) 18 (46.0) 15 (53.6) 12 (52.9) 5 (55.6) 6 (37.5)
College or above 15 (19.7) 8(21.6) 7 (18.0) 7 (25.0) 6(26.1) 1(11.1) 1(6.3)
Living status 0.042 0.017 0.789
Alone 25 (32.9) 8 (21.6) 17 (43.6) 3(10.7) 39(39.1) 5 (55.6) 8 (50.0)
With family 51(67.1) 29 (78.4) 29 (56.4) 25 (89.3) 14 (60.9) 4(44.4) 8 (50.0)
Duration of dialysis (month) 50.6+53.1 41.9+38.1 58.9+63.6 0.195 41.9+35.8 59.1+74.9 0.468 41.7+46.9 58.6+45.1 0.280
BMI (kg/m?) 22.6 + 3.3 22.9+ 3.2 22.4+ 3.4 0.380 23.2+ 3.2 23.0+ 2.9 0.605 21.7+ 3.2 21.4+ 3.9 0.716
PG-SGA average score 2.6+ 2.6 2.9+2.6 2.4+2.6 0.149 3.1+2.8 2.0+ 2.8 0.019 2.4+1.9 2.9+ 2.3 0.777
Malnutrition 43 (56.6) 924 (64.9) 19 (48.7) 0.014  18(64.3) 8(34.8) 0.003 6 (66.7) 11 (68.8) 0.854
Comorbities
Presence of comorbities 67 (88.2) 37(100.0) 30(76.9)  0.003  28(100.0) 16(69.6)  0.003 9(100.0) 14(87.5)  0.316
No. of comorbities 2.1+1.1 2.8+0.7 1.4+1.0 <0.001 2.8+0.7 1.2+ 1.1 <0.001 2.7+ 0.7 1.6+ 0.9 0.014
Hypertension 54 (71.1) 28 (75.7) 26(66.7)  0.396  23(82.1) 15(65.2)  0.182 5 (55.6) 11(68.8)  0.546
cardiovascular disease 17 (22.4) 12 (32.4) 5(12.8) 0.046 8(28.6) 4(17.4) 0.365 4(44.4) 1(6.3) 0.037
Hyperlipidemia 24 (31.6) 16 (43.2) 8 (20.5) 0.038 14 (50.0) 4(17.4) 0.021 2(22.2) 4(25.0) 0.910

Data are presented as mean =+ standard deviation or number (%). Group comparisons between DM and Non-DM groups were performed by Mann-Whitney U test
for continuous variables and x? test for categorical variables. The p-values in bold are below the significance level of 0.05.
DM, diabetes mellitus; Non-DM, without diabetes mellitus; BMI, body mass index; PG-SGA, Patient Generated-Subjective Global Assessment.
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Table 5. Nutritional knowledge of participants

Question Total DM Non-DM  p-value Male (n = 51) p-value Female (n = 25) p-value
(n=76) (n=37) (n=39) DM Non-DM DM Non-DM
(n=28) (n=23) (n=9) (n=16)

Hemodialysis patients are advised to eat protein-rich 60 (79.0) 31(83.8) 29(74.4) 0.317 22(78.6) 16(69.6) 0.467 9(100) 13(81.3) 0.175
meals

Hemodialysis patients should avoid sweet foods such 31 (40.8) 10(27.0) 21(53.9) 0.018 6(21.4) 10(43.5) 0.095 4(44.4) 11(68.8) 0.243
as candy, jelly, honey, and fried foods

Excessive sodium intake increases fluid intake and 69 (90.8) 34(91.9) 35(89.7) 0.748 25(89.3) 21(91.3) 0.811 9(100) 14(87.5) 0.279
raises blood pressure

To restrict sodium intake, reduce the consumption 62(81.6) 30(81.1) 32(82.1) 0.914 22(78.6) 19(82.6) 0.721  8(88.9) 13(81.3) 0.624
of salt and soy sauce, but you can use vinegar,
mustard, lemon, and garlic freely

As snacks for hemodialysis patients, nuts, bananas, 65(85.5) 30(81.1) 35(89.7) 0.287 22(78.6) 19(82.6) 0.721  8(88.9) 16(100) 0.182
tomatoes, and sweet potatoes are good

Boiling or blanching vegetables in a large amount of 64 (84.2) 31(83.8) 33(84.6) 0.921 22(78.6) 20(87.0) 0.439 9(100) 13(81.3) 0.175
water reduces their potassium content

If the level of phosphorus in the blood is high, it can 61 (80.3) 30(81.1) 31(79.5) 0.862 21(75.0) 17(73.9) 0.930 9(100) 14(87.5) 0.279
lead to weaken the bones

Regulating fluid intake can prevent weight gain 70(92.1) 34(91.9) 36(92.3) 0.947 25(89.3) 22(96.0) 0.405 9(100) 14(87.5) 0.279
between dialysis sessions and lower extremity
edema

For hemodialysis patients, it is advisable to use plant- 56 (73.7) 31(83.8) 25(64.1) 0.053 22(78.6) 12(52.2) 0.049 9(100) 13(81.3) 0.175
based fats (e.g., olive oil, canola oil, mayonnaise,
etc.) instead of butter

Hemodialysis patients should ensure an adequate 43 (56.6) 21(56.8) 22(56.4) 0.976 17(60.7) 11(47.8) 0.362 4(44.4) 11(68.8) 0.243
intake of calcium as their blood calcium levels can
easily decrease

Average point? 7.6+1.7 7.6+1.8 7.7+17 0902 7.3+19 7.3+1.8 0.883 8.7+1.0 83+1.2 0.439

Data are presented as mean = standard deviation or number of correct responders (%). The p-values in bold are below the significance level of 0.05.
DM, diabetes mellitus; Non-DM, without diabetes mellitus.
YAverage of total score out of 10, score of each item (correct answer:1, wrong answer or don’t know; 0).

Table 6. Diet-related characteristics of participants

Characteristics Total DM Non-DM  p-value Male (n = 51) p-value Female (n = 25) p-value
(n=76) (n=37) (n=39) " DM Non-DM "~ DM Non-DM
(n=28) (n=23) (n=9) (n=16)
Person to prepare meal 0.015 0.006 0.830
Oneself 36 (47.4) 11(29.7) 25 (64.1) 5(17.9) 13 (56.5) 6(66.7) 12(75.0)
Spouse 30(39.5) 21(56.8) 9(23.1) 20(71.4) 9(39.1) 1(11.1) 0(0.0)
Parent 3(3.90 3(8.1) 0(0.0) 2(7.1)  0(0.0) 1(11.1) 0(0.0)
Others 7(9.2) 2(5.4) 5(12.8) 1(3.6) 1(4.4) 1(11.1) 4(25.0)

The most challenging aspect to comply with the diet
for hemodialysis patients

Low salt diet 18(23.7) 6(16.2) 12(30.8) 0.145 5(17.9) 9(39.1) 0.102  1(11.1) 3(18.8) 0.660
Consume adequate amounts of protein 11 (14.5) 9(24.3) 2(5.1) 0.021 7(25.0) 2(8.7) 0.142 2(22.2) 0(0.0) 0.074
Potassium restriction 7(9.2) 4(10.8) 3(7.7) 0.649  3(10.7) 1(4.4) 0.420 1(11.1) 2(12.5) 0.960
Proper eating method of fruit and vegetables 16 (21.1) 8(21.6) 8(20.5) 0.912 5(17.9) 4(17.4) 0.977 3(33.3) 4(25.0) 0.693
Phosphorus restriction 10(13.2) 1(2.7) 9(23.1) o0.011 1(3.6) 5(21.7) 0.055 0(0.0) 4(25.00 0.132
Water restriction 14(18.4) 9(24.3) 5(12.8) 0.206  7(25.0) 2(8.7) 0.142  2(22.2) 3(18.8) 0.872
Source of diet therapy information for hemodialysis
patients
Doctor 21(27.6) 11(29.7) 10(25.6) 0.698  9(32.1) 5(21.7) 0.423  2(22.2) 5(31.3) 0.666
Nurse 17(22.4) 6(16.2) 11(28.2) 0.220 5(17.9) 6(26.1) 0.493  1(11.1) 5(31.3) 0.295
Dietitian 4(5.3) 2(5.4) 2(5.1) 0968 2(7.1) 2(8.7) 0.856 0(0.0) 0(0.0)  1.000
Friends 2(2.6) 0(0.00) 2(51) 0.175 0(0.0) 2(87) 0.128 0(0.0) 0(0.0)  1.000
Mass media (TV) or booklet 6(7.9) 3(8.1) 3(7.7) 0.956 2(7.1) 1(4.4) 0.695 1(11.1) 2(12.5) 0.960
Internet 19(25.0) 12(32.4) 7(18.0) 0.154  7(25.0) 6(26.1) 0.940 5(55.6) 1(6.3)  0.013
Others 7(9.20 3(8.1) 4(10.3) 0.757 3(10.7) 1(44) 0.420 0(0.0) 3(18.8) 0.204

Data are presented as number (%). The p-values in bold are below the significance level of 0.05.
DM, diabetes mellitus; Non-DM, without diabetes mellitus.
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FEF WAl AHEH E?Lﬁl} 7|0l et YFEF FHEOl 2|5 Eof PG-SGAE A&
3k Aol A AT A} 71.4%, THI T2 SR 44% 7t YL =T E WA v

[22,24], GLIMC. 2 T F 1y 3xlo] JYEFS 7}@ M LEo] ojofEer onigo
7|9k AHg-H 7120l whet 12.0-54.3% 2 LFEFSTE [25]. & Lol GLIMe] EbE T 7}
= 930 PG-sGA°ll oJ et T At} v w et A3t GLIM % 2 U= FAM (sensitivity
34.9%, Cohen’s kappa = 0.16)2 LFEFITE. o] = B| o 2] 2|5 4h40f -2 BMI7F GLIMS] 9
FET T 2HY 7|F 22 &5] o] &=, W T2 FAbs A A A Fel 22 A7
Loljob EA ol 1) okEn] ZAlo) mhE #%— %—4 Q °‘°ﬂ «lﬁﬂ A l% | S7}F= o] GLIM®| <]
g H 7ol S oA IdI=F ]. =3 PG-SGAS] T
7]#2 GLIMZ} 2] ARl S l-rﬂl‘é Fe ﬁ% Vet o FHEA o
Aol A FE2] 2| = A4 (wasting) ol PG-SGAC A FFEEFF o] ¢ =7 LtE}
G o g Holth fAIFA X85 Be EAE i 22 GLIMY BFF =5 ARG A3
oA o2 H7FE 19l SGA, Malnutrition Inflammation Score2t B] W 3-& = GLIMS &
2 U4 et FAMI S BT [26].
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S H| 23 A} G2 64.9%, H G2 48.7% 2 LHEFETE o] = GLIM7| &8 & &3 vt
33 Fate] JFEFH TN Tl 23.7%, HF ad 12.6% =2 G| FIEF 9
Hol =t A AT 2718 Lo, dLFM =l BAglol Fol A= T
¥ 2t G o] gls EAto Hlo] Y EF AEEC] =2 A4S L 4 Utk = F
&7 79 sRtdgho] o W A @A A S 1A F0] - EC| o molA TS
7H g gy Shatol| o gk el 7t of E 2 S ARSI

ALERE S, A AHEE S, M2 FAURA Sxpol| A JFETFe] A Ho|aL o]2HE
B AT ES CIST & e A BT [28,29]. & AT FRES] W FF YRR, FH
W7 21 52 g0l &obe 20 el o AZAHEES (T 2H
£ <150 mg/dL), 918 (B E 22K <11 g/dL)9] 9 E°] ZH2 A o212 67.1%, 61.8% S
T E3] Gt oj A2 77.8%, 88.9%0]l B3ttt YRbH o2 =2 2ol H2 %%Eﬂi
HE 2 A dehe] Atz 2185t A FA ks YT LS
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of lgt el AE)E A2 Q18] BF F el A ST AYE 2ol 9] BAZ Bl 0],
Chiangs [20]9] Aol A BAEA B2te] B3 A WS AEIIE Lhiro] BN Arp ke
F2el2HE 47 YUNEG AALS7H T, AY B A ZUAE A Yk WP
LARA BA] 22 FHOE Uehhit] £ A7 BAEY AR5 Y7 S22,
slotES P B B AP Sl RO Wok, AW 0] DR g, wekul o, G4t
HlEbEl cof B3 go] ol ARG QoA Baye &4 Yt

AT 4ol ol BhstEs 9 A, B okee)
P 3 3

2ol Hlg %ﬂm%%A@ﬂ%%iwi%ﬂd%%hEﬂ%ﬂﬂ&4i%%
QB ROl M AAF T BPRST EA AF F71E Peistel HAIFS BTk Hoto] A
L AAPEAIZE Qo] A RS ofluix) 28] ol BB ke
ZEER
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o] 274 A4 H " e /ol gt 5] HEEC] 7MY RN Fadte] AHEC| HG TR
o St ol = Gy v Ty o] Aake ] 2o l l 7] Q1ghch i A7), gk = A
Fate] FEe g H e /ol tiet YA A EF9] AEEC] S6%E THE FEETH T A
O kT Zh A F TS AT in] 48%E 2 EME} 6ot /g *12] A7/ # T tiiH]
Bt A3 HEQ 71.4% [33]00] & 1| E 2 otz FATEA St E tiF oz 3 JFa A F
AE] AR Aol A BaE 530 R o RA| et} [34]. wheb JFEGS ollstr] glsl
SEgtollyz et A7) 5 Aot st 2 tAMRISHE Tejst RS ZE A e
/gol] gt W-g-o] JYugoll Eteof & A o2 AYZHECt ot FMEA AALQH A] 7}
ol e 2 A DA o] A FAL] 23.6% 2 7H Bk, Tt FHE of Fof whet 2}
0|5 Ho] Gt H|Y ol Hlsf A gt o] chuld A3 o] el H]-go] 3t v
L2 9l AH Agho] Dixtol] HIsH =] UEFSTE (p < 0.05). Lee@t Lee [35]2] Aol A]
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