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Based on Logistic Regression Model to Analyze the Risk Factors of
Sarcopenia in Maintenance Hemodialysis Patients and Their Effects on the

Quality of Life, Negative Emotion and Survival Status of Patients*
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ABSTRACT Objective: To analyze the risk factors of sarcopenia in maintenance hemodialysis (MHD) patients based on Logistic
regression model and their effects on the quality of life, negative emotion and survival status of patients. Methods: 289 MHD patients
who were admitted to the Renal Disease Intensive Care Unit of Nephrology Department of Jiangsu Province Hospital from February 2019
to February 2021 were selected. The general data of all patients were collected. According to whether they had sarcopenia, the patients
were divided into sarcopenia group (n=71) and non-sarcopenia group (n=218). Univariate and multivariate Logistic regression models
were used to analyze the risk factors of sarcopenia in MHD patients, and the quality of life, negative emotions and survival status of the
two groups were observed. Results: There were significant differences in age, dialysis time, regular exercise, body mass index (BMI),
human protein content (PM), fat free mass (FFM), Modified Quantitative Subjective Global Assessment (MQSGA) score, blood phosphorus,
hypersensitive C-reactive protein (hs-CRP), blood creatinine, prealbumin and albumin between the sarcopenia group and the non-sar-
copenia group (P<0.05). Multivariate Logistic regression analysis showed that older age, longer dialysis time, lower BMI, higher MQS-
GA score, higher hs-CRP and higher blood creatinine were the risk factors for sarcopenia in MHD patients, while high blood phosphorus
and regular exercise were the protective factors (P<0.05). The scores of mental health, physiological function, overall health, physiologi-
cal function, social function, vitality, physical pain and emotional function of sarcopenia patients were lower than those of non-sarcopenia
group (P<0.05). The scores of self rating Depression Scale (SDS) and self rating Anxiety Scale (SAS) in sarcopenia group were higher
than those in non-sarcopenia group(P<0.05). 1 year after follow-up, the mortality of sarcopenia group was significantly higher than that of
non-sarcopenia group (P<0.05). Conclusion: MHD patients complicated with sarcopenia are affected by age, dialysis time, BMI, MQSGA

score, hs-CRP, blood creatinine, blood phosphorus, regular exercise and other factors. Moreover, patients complicated with sarcopenia
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have more depression and anxiety, worse quality of life and shorter survival.
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Table 1 Comparison of general data between the two groups

® 1 MA—RABILE

Sarcopenia group

Non-sarcopenia group

Data (n=71) (n=218) 2t P
Agel(years, vt ) 64.56+ 5.08 5531+ 6.25 11.309 0.000
Male 36(50.70% ) 121(55.50%) 0.497 0.481
Gender
Female 35(49.30%) 97(44.50%)
Dialysis time(month x* s ) 45.53% 7.15 37.37+ 5.12 10.509 0.000
Chronic nephritis 21(29.58%) 67(30.73%) 0.883 0.830
Type of primary Hypertensive nephropathy 18(25.35%) 59(27.07%)
disease Diabetes nephropathy 14(19.72%) 48(22.02%)
Other 18(25.35%) 44(20.18%)
Smoking history 29(40.85%) 77(35.32%) 0.704 0.402
Drinking history 23(32.39%) 51(23.39%) 2277 0.131
Married 38(53.52%) 97(44.50%) 5.283 0.153
Unmarried 18(25.35%) 52(23.85%)
Marital status
Dvorce 12(16.90% ) 39(17.89%)
Widowed 3(4.23%) 30(13.76%)
Primary school and below 24(33.80%) 72(33.03%) 0.125 0.940
Education level Junior high school 29(40.85%) 94(43.12%)
Junior college or above 18(25.35%) 52(23.85%)
Monthly household <3000 23(32.39%) 61(27.98%) 1059 0.589
income per capita 3000~6000 25(35.22%) 72(33.03%)
(yuan) =6000 23(32.39%) 85(38.99%)
Regular exercise 18(25.35%) 97(44.50%) 8.345 0.004
BMI(kg/m? xt ) 20.18+ 1.37 22.49+ 0.92 -16.135 0.000
PM(kg, xt s) 6.52+ 0.39 9.23%+ 0.41 -48.943 0.000
FM(kg, xt s) 12.93+ 2.21 13.41+ 3.19 -1.178 0.240
PBF(%) 21.56% 4.30 21.09+ 3.92 0.856 0.392
FFM(kg, xt s ) 41.47+ 4.39 48.04+ 5.23 -9.544 0.000
MQSGA score( scores, x* s ) 18.12+ 2.91 14.38+ 2.47 10.591 0.000
Blood calcium( mmol/L, x* s) 248+ 0.52 2.57+ 0.69 -1.009 0314
Blood phosphorus( mmol/L, x+ s) 1.71% 0.38 2.19% 0.52 -7.175 0.000
hs-CRP(mg/L, x+ s) 7.36% 091 4.28+ 0.74 28.719 0.000
Hemoglobin(g/L, xt s) 114.87+ 14.28 115.18+ 13.02 -0.170 0.865
Parathyroid hormone( pg/ml, x% s ) 321.81+ 18.35 322.96+ 21.83 -0.400 0.689
Triacylglycerol( mmol/L, x+ s) 1.51+ 0.22 1.49+ 0.24 0.622 0.534
Total cholesterol( mmol/L, x+ s) 426+ 0.48 422+ 0.51 0.582 0.561
Low density lipoprotein cholesterol( mmol/L, x+ ) 227+ 0.36 221+ 042 1.081 0.281
High density lipoprotein cholesterol( mmol/L, x+ s) 1.24+ 0.26 1.29+ 0.34 -1.135 0.257
25-hydroxyvitamin D(mmol/L, x+ s) 25.89+ 3.35 26.34% 4.51 -0.774 0.440
Blood creatinine( pmol/L, x+ s) 764.79+ 83.45 870.45+ 95.27 -8.357 0.000
Blood urea nitrogen( mmol/L, x% s ) 22.75% 4.63 23.63t 4.34 -1.460 0.146
Prealbumin(mg/L, x+ s) 231.78+ 47.56 278.24% 35.68 -8.738 0.000
Albumin(g/L, xt s) 31.81+ 4.38 37.78+ 5.25 -8.649 0.000
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Table 2 Multivariate Logistic analysis of risk factors for sarcopenia in MHD patients
Variable B SE Wald »° P OR 95%CI
Older age 0.728 0.248 8.617 0.000 1.726 1.529~1.984
Longer dialysis time 0.691 0.237 8.501 0.000 1.694 1.439~1.826
Lower BMI 0.553 0.209 7.001 0.000 1.528 1.384~1.752
Higher MQSGA score 0.584 0.246 5.636 0.006 1.556 1.396~1.728
Higher hs-CRP 0.537 0.197 7.430 0.000 1.497 1.282~1.603
Higher blood creatinine 0.498 0.181 7.570 0.000 1.432 1.316~1.627
High blood phosphorus -0.529 0.218 5.888 0.005 0.729 0.427~0.861
Regular exercise -0.493 0.191 6.662 0.001 0.668 0.483~0.772
& 3 MEAMIEN D> EEAR EFREESXTLL(5, 0t 5)
Table 3 Comparison of quality of life scores between sarcopenic group and non-sarcopenic group( scores, x* s )
Physiological Social Physiological . . o Emotional
Groups Overall health . ) . Physical pain Vitality Mental health .
function function function function
Non-sar-
copenic group  73.79% 6.27  75.79% 7.63 7290+ 7.02 7895+ 6.86  71.77x 794 7427+ 440 7831+ 628  79.88% 8.78
(n=218)
Sarcopenic
62.60x 7.34  64.53+ 854  67.39+ 830  70.62+ 697 6246+ 6.55  64.78%+ 6.78  69.18+ 7.41 69.24+ 8.49
group(n=71)
t 12.508 10.482 5.484 8.852 8.936 13.660 10.164 8.940
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.4 AL EAFIAE AL EEA R INER R BRI XL 05), W3k 4,

UL/ 2 HR 5 1Y SDS (SAS 1438 T 4K L iE 2 (P<0.
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Table 4 Comparison of depression and anxiety scores between sarcopenia group and non-sarcopenia group( scores, x+ s )

Groups SDS SAS
Non-sarcopenia group(n=218) 32.38% 6.23 37.46% 6.48
Sarcopenia group(n=71) 49.11% 7.87 51.27+ 8.17
t -18.363 -14.583
P 0.000 0.000

2.5 A/ EAFNIEAN D E AR EFRAIT L

Bl 1 ARG, 07 7 ], 4y 282 4], L REZH 2K 1 2 441,
AU AELE 5 1, 282 i B3 Hh S BB T B4 24 91, BT R A
DT 14 1), BRYL 4 1), IR S 0F 4 60, 2558 2 ], 24
B E P REA A 13 51, 36T 18.84%(13/69), AL
FELA 114, 5ET-5%H 5.16%(11/213), HUELRISET 2RI
B THENU SRS (+=12.519,P=0.000) . TLIE 1,

3 ¥ig

JILEAE MHD H 25 P i % A 1 0 B 32 51 R b 1
T B2 B DTRE I T, ER I Bl R SR S O RRE LPA
ZER S LI D T e LA 2545, BT LD 5 1 R
HE 0 A YRTIRTE AN A 289 BB TR AT T1 BRIV, &

AR 24.57% . KB AFEIEERS 100 i) MHD B HIHFE R,
FONUIRE B A2 HE AR 24.00% , SARURBIFE ) K A= 0T . i
JERE A A THGE A 5 R s, AR 135 4] MHD (B3,
A 53 BlKAENUMAE, KA 5 39.26% , i TA B ST LD
E R AR TV B R A AR — AT RESZ B R AR 5
BRI AE 20 R R 20 o T S NLANE 9 A AL s R
AN TE AT AE , HATC A 8 F R AR R e R -5
B FARYT 38 B AERISE A 6T MHD (2%
WUDE S A A fa B R 3R, DU G R A B R R T
ARUHIEFELE R 7R | AR (i 2 BT N 8] 4 1 BMI |
MQSGA PF53 i Jhs-CRP fii 5 . L ILITfi 5% MHD (R %
HEUVIE R FER R ZR , i I LS SR AR N R B —
MBI B AR SN, R JULER 19 20 A i i Al



. 4184 .

DUREYESHE biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.21 NOV.2022

1.0 ——— N
L‘_\ -+
1

0.8
"
2 0.6
1
3
"
=
@
> 0.4
(o]

024 I~ Sarcopenia group

" 1Non-sarcopenia group
—t— Sarcopenia group-cut off
= Non-arcopenia group-cut off
0.0
T T T : T
0.0 3.0 6.0 9.0 12.0

Time (Month)
B 1 ALMEAMIEAN D EABERD | FEFRTELE
Fig.l Survival profiles of patients in sarcopenia group and non-sarcopenia

group at 1 year follow-up

BT S0 66, 125 5 22 e AL, 8 13 2
BRI TATRE S B2 R, e SN 0 A KU B
IR AL AT SO L SR A R T 2
TV RE AR, B PR A 7 45 S A i ) MED
HEFRONLAARES  7E36 7 I TS 2 3 SR PR T RE I, i
K, T KRR K ST 1 F 1 P P B 25 A
TR MU SRS, SRR R LA B BMI
MQSGA P40 % W5 Fe IR 0L B 38 T4 b . 6 7R 0 22 1
MHD (8 % BH R b AR T, 5 SRR
AL LA Db, S T 0 B, it
A5 % L9, BMI AR MHD [ L0 e 9 2 , 7 A
LBl BMI (RO 1 25% (B, A8 T AR K i
& BMI (A1 IE 3, 808 RAF1E— (025 . hs-CRP fi—
R AR 88 1, T LA S e AR, 5 K
TR S RERAS SR | 38 TR0 5 P L 5 Rl
FE ML MIBLIA E o, SR TR I SR S 2
VLRI R, RIZ % - AR R R 1,
B LA 0 T 1 5 Tl SR 9 2002 LA
FRALPA PO 740, MHID 12 L IUF-5 FA A LA 280 B 2595
RS SR, BT R L SR B, B L
J MHD 5% RS M B> —, 2 5 BRI 1L
WA O AR T B, AT A0 % 05 I B AL
VI B R TR % T A B DR e 2 1 A A
B TR T LB LR 2R AN SE A, T
BLIRRE BEAGE B, B I O 22 KU ™ KL 3 W
MHD £ e R % A KUK , B 2T B B )
SNSRI B, AT B L g
K AEE R RIS TR U R A 309, AT S4%
SRR 5% MR 0 S AT A L T, A i 2%
SR RO AR  HERILEEA A LR MED g%,
WL AL 5 , 2RI 2 SR 2 % 1) BIAE 1925 , 6
HH UG, X 508 BB AR 7 AR B 221t
TR RWENE , A TR , 537 AR B4 ST, 240 13

\

R R E IR PR AR R T 22, 2D SO AMERT,
5 L Prik , MHD (B IFRJUE R 200 N 2RS40 B

iR ] \BMI,MQSGA 43 ‘hs-CRP | [fil {JLIF . 1fi 8% \ WL 12 5 55

A K, HIFRNUE Y 58 5 AR A PR i o o, AR 0 o i O

22 AAPIRBL 2 32 B —2D R52 o AR , AR RIS AR 2

VIR, QDI RIFFE I ) A7 B, SO0 T A U5 15 O, A7 DGt

T AT e — IR

% # 3 it (References)

[1] Dai L, Lu C, Liu J, et al. Impact of twice- or three-times-weekly main-
tenance hemodialysis on patient outcomes: A multicenter randomized
trial[J]. Medicine (Baltimore), 2020, 99(20): 20202

[2] #ovge, SR8, BT A, 5. 326 B 4K Bom Bk R ik S AT
B ZCR 5 AT[]. B B4 4 &, 2017, 17(11): 1499-1502

[3] Cruz-Jentoft AJ, Bahat G, Bauer J, et al. Sarcopenia: revised European
consensus on definition and diagnosis [J]. Age Ageing, 2019, 48(1):
16-31

[4] Watanabe H, Enoki Y, Maruyama T. Sarcopenia in Chronic Kidney
Disease: Factors, Mechanisms, and Therapeutic Interventions[J]. Biol
Pharm Bull, 2019, 42(9): 1437-1445

[5] Wilkinson TJ, Miksza J, Yates T, et al. Association of sarcopenia with
mortality and end-stage renal disease in those with chronic kidney
disease: a UK Biobank study[J]. J Cachexia Sarcopenia Muscle, 2021,
12(3): 586-598

[6] Wang M, Liu L, Shen X, et al. Correction to: Assessing lean tissue by
bioelectrical impedance analysis pre hemodialysis underestimates the
prevalence of sarcopenia in maintenance hemodialysis patients[J]. Eur
J Clin Nutr, 2022, 76(2): 334

[7]1 Xia L, Zhao R, Wan Q, et al. Sarcopenia and adverse health-related
outcomes: An umbrella review of meta-analyses of observational
studies[J]. Cancer Med, 2020, 9(21): 7964-7978

(8] FR4TA, EXE, ¥ LM BRI T]. X5 EF 5 RAE,
2020, 26(1): 4-8

[9] Kalantar-Zadeh K, Kleiner M, Dunne E, et al. A modified quantitative
subjective global assessment of nutrition for dialysis patients [J].
Nephrol Dial Transplant, 1999, 14(7): 1732-1738

[10] F 4 EF 2B MG B H AR L& NI IEHRIR [J] 745
R g kIR A& &, 2016, 9(3): 215-227

(11] 24, E 204k, Mft. SF-36 1 Bl & & &P SR e A1 B2 Mgk
MIK[T]. 2T B 2 2 &, 2002, 36(2): 109-113

[12] Zung WW. A self rating depression scale [J]. Arch Gen Psychiatry,
1965, 12: 63-70

[13] Zung WW. A rating instrument for anxiety disorders [J]. Psychoso-
matics, 1971, 12(1): 371-379

[14] Dong ZJ, Zhang HL, Yin LX. Effects of intradialytic resistance exer-
cise on systemic inflammation in maintenance hemodialysis patients
with sarcopenia: a randomized controlled trial [J]. Int Urol Nephrol,
2019, 51(8): 1415-1424

[15] % Ah, F3746, TR RAR, 5. 4edb b R B AT A8 R AU R D 09 %
FEB B F ek @A E [J] P B ik g1, 2021, 20(8):
536-539, 545

[16] 1 5, A A%, Z k. MUY i e e d b ik B AT 8 P g R R
B IAAX e B & 2], b B S IR AR, 2022, 41(1): 25-27, 35

[17] 4% B35, A4 35, CLBE 3, 5. P B4 S s B AT B H LY
KA BB L aRE[T]. P EEFF &, 2021,41(15): 3249-3253

(THE 4111 71)



DREMESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.21 NOV.2022

< 4111 -

last activation and fibrosis by targeting miR-450b-5p to regulate
Runx1[J]. Cell Death Dis, 2020, 11(8): 1-6

[17] PanJ A, Lin H, YuJ Y, et al. MiR-21-3p Inhibits Adipose Browning
by Targeting FGFR1 and Aggravates Atrial Fibrosis in Diabetes [J].
Oxid Med Cell Longev, 2021, 19(5): 483-486

[18] w3miz, KA, RHEFE, % miR-21 i@ it F 8 PPAR-a £ 5 I5 i
R F LR s K R A AR NE b R m A Al gm
T[] PR AR A E, 2021, 37(10): 1858-1867

[19] Guo J. Effect of miR-21 on Renal Fibrosis Induced by Nano-SiO 2 in
Diabetic Nephropathy Rats via PTEN/AKT Pathway [J]. J Nanosci
Nanotechnol, 2021, 21(2): 1079-1084

[20] Liu'Y, Jiang Y, Wang C, et al. M3Muscarinic Acetylcholine Receptor
Antagonist Darifenacin Protects against Pulmonary Fibrosis through
ERK/NF-kB/miR-21 Pathway[J]. Amer J molec Bio, 2022, 12(2): 12

[21] Gniewkiewicz M S, Paszkowska I, Gozdowska J, et al. Urinary Mi-
croRNA-21-5p as Potential Biomarker of Interstitial Fibrosis and
Tubular Atrophy (IFTA) in Kidney Transplant Recipients [J]. Diag-
nostics, 2020, 10(2): 1223-1225

[22] Fernando H . The Role of Collagen Genetic Discrepancies in Devel-
opment of Pelvic Organ Prolapse in Women: A Study with Negative
Results[J]. SOAO J, 2020, 14(23): 77-78

[23] Weintraub A Y, Glinter H, Marcus-Braun N. Narrative review of the

epidemiology, diagnosis and pathophysiology of pelvic organ pro-

lapse[J]. Int Braz J Urol, 2020, 46(1): 5-14

[24] Aghaei-Ghareh-Bolagh B, Mukherjee S, Lockley K M, et al. A novel
tropoelastin-based resorbable surgical mesh for pelvic organ prolapse
repair[J]. Materials Today Bio, 2020, 8(1): 100081

[25] 4%, ZiEk, % T8 WG % A4 20F hsa-miR-15b-5p,
hsa-miR-21-5p #97KF 5 042 & ER,PR & & & ik #9408 £ WAF 72 [J].
RIS E 5 7 &, 2022,37(1): 7-11, 102

[26] Nonaka C, Sampaio G L, Frana L, et al. Therapeutic miR-21 Silenc-
ing Reduces Cardiac Fibrosis and Modulates Inflammatory Response
in Chronic Chagas Disease[J]. Int ] Molec Sci, 2021, 23(7): 15-18

[27] Zhao B, Sun Q, Fan Y, et al. Transplantation of bone marrow-derived
mesenchymal stem cells with silencing of microRNA-138 relieves
pelvic organ prolapse through the FBLNS/IL-1 B/elastin pathway [J].
Aging, 2021, 13(23): 98-101

[28] Aimo A, Iborra E O, Passino C, et al. Overlapping effects of miR-21
inhibition and drugs for idiopathic pulmonary fibrosis in the post-my-
ocardial infarction setting[J]. Eur Heart J, 2021, 17(Sup_1): 1313

[29] &, 4403k, £ E M T ME & H ik miR-21 a9 F A KA S
ER,PR #9480 X 1[J]. ' B2 45 $74¢, 2020, 35(3): 3

[30] FTra, Wefd, EARIZ, 4. M & miR-21 J5 B-catenin & 1% 4948 % M
B He 23 B A A 6 T MAEL[T]. 6 R e 52 B R 5 2 &, 2020, 19(5):
483-486

(E#E% 4184 )

[18] Deger SM, Hewlett JR, Gamboa J, et al. Insulin resistance is a signifi-
cant determinant of sarcopenia in advanced kidney disease [J]. Am J
Physiol Endocrinol Metab, 2018, 315(6): E1108-E1120

[19] Picca A, Calvani R. Molecular Mechanism and Pathogenesis of Sar-
copenia: An Overview[J]. Int J Mol Sci, 2021, 22(6): 3032

[20] Nishikawa H, Fukunishi S, Asai A, et al. Pathophysiology and mech-
anisms of primary sarcopenia (Review)[J]. Int J Mol Med, 2021, 48
(2): 156

[21] Papadopoulou SK. Sarcopenia: A Contemporary Health Problem
among Older Adult Populations[J]. Nutrients, 2020, 12(5): 1293

[22] Picca A, Calvani R, Bossola M, et al. Update on mitochondria and
muscle aging: all wrong roads lead to sarcopenia [J]. Biol Chem,
2018, 399(5): 421-436

[23] AT, Mk, RBE, F. BHRR fFE R SN EZFIN S 7 E
g% BB R B FH Meta 47 [J]. F B ik A4k, 2021, 20(7):
455-459

[24] #hsk =, ATHF, Sy, . MR ENT EH B RRUBE R
TR Ha B E oM ] AR A4 EF kK, 2016, 16(6):
1135-1138

[25] Giglio J, Kamimura MA, Lamarca F, et al. Association of Sarcopenia
With Nutritional Parameters, Quality of Life, Hospitalization, and
Mortality Rates of Elderly Patients on Hemodialysis [J]. J Ren Nutr,
2018, 28(3): 197-207

[26] Ren H, Gong D, Jia F, et al. Sarcopenia in patients undergoing main-
tenance hemodialysis: incidence rate, risk factors and its effect on sur-
vival risk[J]. Ren Fail, 2016, 38(3): 364-71

[27] FH, Jothig. K 9547 &4 TNF-o hs-CRP £ I & & 75 #F 45
T e A R [T]. IR R s 42 &, 2016, 28(5): 393-396

(28] X, RaxHy, F ik, . Mtk b iR AT & A VLR D s A &

BB E o4 Il PET&HELSFmEE, 2018, 19(4):
329-332

[29] x\ Wy, BAR, W5, 5. R R M SR AT B H F R R 5F &
E\%Eﬂiﬁzf 4&%’\7}5‘[J]. ‘1’ 12 25 1k, 2021, 30(6): 86-88

BB BN A0 ¥ K [T]. A2
ﬂ-’fﬁ‘iﬁ:}%, 2021, 52(5): 347-351

[31] sKeAm, HARM, o7, . b iR EAT &4 TR IR D 5 &£
FREFCHERAGK R[] F=FEXFFIMR, 2019, 40(5):
577-582



