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[ Abstract] Objective To investigate the incidence of frailty and analyze its influencing factors in the elderly patients undergoing
maintenance hemodialysis (MHD). Methods A cross-sectional study was conducted in 130 elderly inpatients or outpatients receiving
regular MHD in the Second Affiliated Hospital of Anhui Medical University from October 2021 to April 2022. The general information
laboratory indicators, and anthropometric parameters were collected. Fried frailty phenotype was used to assess frailty. The two groups
were compared in the general information, laboratory indicators, fall risk, activities of daily living, nutrition status, and anthropometric
parameters. SPSS statistics 26. 0 was used for data analysis. Depending on data type, comparison between groups was performed using
¢ test, Man-Whitney U test, or X* test. Partial correlation analysis was used to analyze the correlation between frailty score and each
index, and multivariate stepwise logistic regression analysis to explore the influencing factors of frailty in the elderly MHD patients.
Results The incidence of frailty was 40% (52/130) in the elderly MHD patients. Correlation analysis showed that frailty was
positively correlated with malnutrition-inflammation score (MIS) , Morse falling scale (MFS), C-reactive protein (CRP) (r=0.521,
0.330, 0.236; P<0.05) and negatively with Barthel index (BI), mid-arm muscle circumference (MAMC), serum albumin (Alb),
and hemoglobin (Hb) (r=-0.424, -0.438, —0.478, -0.332; P<0.001) . Multivariate logistic stepwise regression analysis showed
that MIS score (OR=1.156,95%CI 1.002-1.333; P=0.047), Alb (OR=0.851, 95%CI 0.687-0.931; P=0.013), BI (OR=
0.972, 95%CI 0.947-0.988; P=0.032), and age (OR =1.107, 95%CI 1.018-1.204; P=0.017) were influencing factors for
frailty in the elderly MHD patients. Conclusion The incidence of frailty is high in the elderly MHD patients. MFS, MIS score and
CRP are positively correlated with frailty, while the BI, Hb, Alb and MAMC are negatively correlated with frailty. Alb and BI are
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protective factors of frailty, and age and MIS score were risk factors of frailty.
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Table 1 Comparison of questionnaire information and anthropometric parameters between two groups

Item Non-frailty group(n=78) Frailty group(n=52) Xz P value
Agel years, M(Q,, Q;) ] 65.00(63.00,68.00) 70.00( 66.00,74.00) -3.677 <0.001
Male[ n(%) ] 45(57.69) 28(53.85) 0.187 0. 665
BMI(kg/m?, x+s) 23.27+3.55 22.46+3. 82 1. 164 0.247
Dialysis duration[ years, M(Q,, Q5) ] 4.23(1.75,10.02) 3.78(1.63,7.50) -1.703 0.089
Grip[ kg, M(Q,, Q3)] 24.61(19.60,35.62) 18.80(15.10,25.01) -3.762 <0.001
Hypertension[ n( %) ] 64(82.05) 45(86.54) 0. 464 0. 496
Diabetes mellitus[ n( %) ] 20(25.64) 14(26.92) 0. 060 0.907
CAD[n(%) ] 19(24.36) 20(38.46) 2.955 0. 086
BI[ points, M(Q,, Q3)] 95.00( 80. 00,100. 00) 70. 50(56. 20,90. 00) -5. 464 <0.001
MFS[ points, M(Q,, Q3)] 35.00(25.00,45.00) 45.00(35.00,60.00) -3.871 <0.001
MIS[ points, M(Q,, Q3) ] 8.00(7.00,10.00) 14.00(11.00,17.00) -6.777 <0.001
TSF[mm, M(Q,, Q5) ] 11.25(8.85,13.86) 8.00(6.90,11.20) -4.115 <0.001
MAMC[ cm, M(Q;, Q5)] 24.60(22.38,26.72) 18.80(16.72,24.17) -5.429 <0.001
MAC[em, M(Q,, Q;)] 24.95(22.63,27.13) 20.07(16.90,24.50) -5.427 <0. 001

BMI: body mass index; CAD: coronary heart disease; BI: Barthel index; MFS: Morse fall scale; MIS: malnutrition inflammation score; TSF: triceps

skinfold thickness; MAMC ; mid-arm muscle circumference; MAC: mid-arm circumference.

x2 2HBEILREIERILR

Table 2 Comparison of laboratory indexes between two groups

Ttem Non-frailty group(n=78) Frailty group(n=52) X2/ 7 P value
Hb(g/L, %+s) 104.01£19.77 91.82+24.71 3.102 0. 001
Ab[g/L, M(Qy, Q3)] 37.80(36.17,40. 60) 33.50(29.50,35.77) -6.989 0. 001
TC[ mmol/L, M(Q,, Q3) ] 3.83(3.31,4.68) 1.32(1.11,1.78) -0. 541 0.589
TG[ mmol/L, M(Q,, Q3)] 1.35(0.96,2.30) 3.62(2.94,4.49) -0.463 0. 643
HDL-C[ mmol/L, M(Q,, Q3)] 1.12(0.85,1.35) 1.05(0.77,1.53) -0.455 0. 649
LDL-C[ mmol/L, M(Q,, Q5)] 2.49(1.98,3.30) 2.42(1.70,3.19) -0.728 0. 466
CRP[mg/L, M(Q;, Q)] 2.15(2.03,2.28) 14.05(5. 45,30. 67) -0.478 <0.001
TRF[ mmol/L, M(Q;, Q5)] 1.90(1.60,2.20) 1.90(1.50,2.50) -0.393 0. 694
PTH[ pg /mL, M(Q;, Q;) ] 438.5(176.7,952.5) 240.0(110.5,630.5) -1.674 0. 094
UA[ pmol/L, M(Q,, Q)] 342.0(258.7,420.5) 366.0(235.0,467.0) -0.432 0. 666
SCr( wmol/L, %ts) 688. 02+268. 70 601. 02+228.70 1.924 0. 060
BUN[ mmol, M(Q,, Q3)] 19.84(15.12,25. 44) 19.02(15.12,27.31) -0.179 0.858
P>*(mmol/L, x+s) 1.75+0. 61 1.49+0. 50 -0.747 0. 463
K*(mmol/L, x+s) 4.05+0.72 4.41£0.75 -1.271 0.204
Ca® [mmol/L, M(Q,, Q3)] 2.22(2.00,2.34) 2.13(1.91,2.37) -1.478 0. 140
Mg [ mmol/L, M(Q,, Q;)] 0.97(1.08,0.89) 0.94(0.83,1.05) -1.750 0. 080

Hb: hemoglobin; Alb: albumin; TC; total cholesterol; TG triglycerides; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein
cholesterol; CRP; C-reactive protein; TRF; transferrin; PTH: parathyroid hormone; UA: uric acid; SCr: serum creatinine; BUN: blood urea nitrogen;
: blood calcium; Mg®*

P> blood phosphorous; K* ; blood potassium; Ca* : blood magnesium.
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Table 3  Correlation of frailty with clinical index, nutritional

indicators, activities of daily and living fall risk

(n=130)
Factor r P value
MIS 0.521 <0. 001
BI -0.424 <0.001
MFS 0.330 <0. 001
MAMC -0.438 <0. 001
Alb -0.478 <0. 001
Hb -0.332 <0. 001
CRP 0.236 0.012

MIS: malnutrition inflammation score ; BI: Barthel index; TSF; triceps skin-
fold thickness; MAMC; mid-arm muscle circumference; MAC: mid-arm

circumference; Alb: albumin; Hb: hemoglobin; CRP; C-reactive protein.

R4 ZHFEMHD BERHYMEARNSER
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Table 4 Multivariate logistic regression analysis of influencing

factors of frailty in elderly MHD patients

Factor OR 95%CI P value
Age 1.107 1.018-1.204 0.017
MIS 1. 156 1.002-1.333 0. 047
Alb 0. 851 0. 749-0. 966 0.013
BI 0.972 0.947-0. 988 0.032

MHD: maintenance hemodialysis; MIS: malnutrition inflammation score

Alb: albumin; BI; Barthel index.
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