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Effect of limb movement training in multiple myeloma patients with chemotherapy-
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Abstract: Objective To explore the effect of modified limb movement training based on exercise for peripheral neuropathy (EPN) on
quality of life and peripheral neuropathy in multiple myeloma patients with chemotherapy-induced peripheral neuropathy. Methods
A total of 61 multiple myeloma patients with chemotherapy-induced peripheral neuropathy were divided into a control group and an
intervention group by using a random number table. The control group received routine basic exercise training, while the interven-
tion group received modified limb movement training based on EPN for 4 weeks. Quality of life and severity of peripheral neuropa-
thy were compared between the two groups before and after the intervention. Results Totally 59 patients (31 in the intervention
group and 28 in the control group) completed the study. After the intervention. the scores of quality of life and severity of
peripheral neuropathy in the intervention group were (107. 23 & 12. 21) points and [ 7. 00 (7. 00, 9. 00)] points, which were
(95.04%+15. 11) points and [9. 00(9. 00, 10. 00) ] points in the control group, there were statistically significant differences in the
above scores between the two groups (both P <C0. 05). Conclusion The modified limb movement training based on EPN can in-
crease the quality of life in multiple myeloma patients with chemotherapy-induced peripheral neuropathy, effectively improve their
peripheral neuropathy. and it is simple, safe and effective.

Keywords: multiple myeloma; chemotherapy; peripheral neuropathy; exercise intervention; limb movement training;

quality of life

2 S VE i R R — RO VR IA R VR R B B R R I R R G S B o A A T R
B E TG R AR T F B DMRYT O L RITIE R RO T RE R A RIAE TR R RS 2k e B
S B B B B A 48 9% 28 (Chemotherapy-induced Perip- R R A TR IE RS B 242 fby7, & CIPN
heral Neuropathy, CIPN) 78 4 i3 7 3 #2 Hh 1 2 A2 R Ry SR SR H s s ThREZ PR R, B B T ek
30%~70%"" ,CIPN By £ ZRR GG RRA . T IR TESE AT LA 8 2k M B iR CIPN (B35 AR 3 T &t
FIPIR , X BE AR LA 3R 7 F0 27 09 Wk e s e | iR = RALTT R SRR . T xtE g+
Tl g5 Ab 1 T A BN, DL R ) 2 4z 3 TR D6 R
E‘J@%S’E S 65 00 1 A B Bk T IS 3 T i {El&ﬁ‘fﬁf

Vi35 BAL < 95 R 2 B 5 B 1. 3 BEEE 2. i R 3. #l
ZWRHATIR 950, 215006)

o
2% 4o 72 . 370 , zhong1370169640@163. com TR S8 AT 22 4z Sl A 5 oK 14 R AT 3130 2
WAEVEE %75 tanglang@suda. edu. cn TFJ [l #2895 2% 1) 32 3l AR 3 (Exercise for Penpheral

WA :2023 — 08 — 15348171 :2023 - 10 — 19 Neuropathy, EPN) & [E#h22 2 8 1) — T~ 15z 3l



+ 102 -

gt L R R N T RO R R 2 s R
o AT A A R Y AR ST X £ e M
J8 CIPN &5 500 EPN 80 &R 432 3h 1 25, 3R 55
T2 (1
1 #REFE
1.1 —fER 202246 A= 2023 4 5 H.RHE
AR 7 , 35 BUTR M K 2 B T 58 — 2 B it Y8 B Wi
)22 & B B CIPN BB MR Xt 4. AR IE. O
FFA MR 12 W 5 97 30bre o v 2 & 1 B BE R 19 AH 56 2
JPARE s QFF & 25 4 35 1 1 bR vl P Y PN 44 1
=1

Journal of Nursing Science Jan. 2024 Vol.39 No. 2

G KL ERRUET  QAEIR =18 % A RT3l BE
QBN TE . 780 TR m H . HEBR bR . O1Ly7 Al
W PRI i 2095 AR il At bt 205 A8 5B QAR A H A
MR s O EEENE AN DI RE S s O WE A ARG
s s ©INHIE 38 BE ) A2 PR . BV An o D iR T .
BET S Al J5E R 3 3500 2 U7 s @z Il 2R 58 R AR
T 80% ., HHIHLE T RIEH AER 61 BB E 0N T
R (n=31) X BRLH (0 =30) , X HERZH AT 2 B F 5 A
IR, A 59 Bl Al 31 i, % BR 4L
28 D SE U FY . WAL — TRt Hud . ILER 1,

WE—MBRELE

anl P D AR SCAL R BEE (D SR B () R AE M () B 97 % H 3 A O =2 (D
B & .aEts) MNERUT WdEkeEt AR L K O W RN BTEMR BRREMR A%
AL 28 18 10 55.4349.62 5 20 3 1 27 16 12 13 15 0
Tz 31 16 15  57.42410.04 12 16 3 1 30 16 15 17 12 2
Siit it X*=0.968 t=0.776 Z=1.483 X*=0.181 xX'=2.721
P 0.325 0. 441 0.138 1.000 0. 670 0. 147
qnl b FBE NI H WA (D 8 1 R BB A I7 5 1 ()
<300076 3 000~<5 00076 =5 000 JG 5D i I () il (D H2yr R 3T AR
xR 28 8 13 7 12 22 1 17 11 0
Twidl 31 16 7 8 14 24 3 20 9 2
giit it Z=1.175 X*=0.032 X*=0.011 Z=0.099
P 0.240 0. 859 0.915 0.614 0.921

1.2 FWAE

X HEZH 3 g 3 () 42 5 R TE A7 4 B, 3 DD L4 R
i ARk AR 22 M B R RS B s BRI A DG R
MRS R H 2, BB B W AT g, ik
VA PRI R /IME AL R B Al iz gh il g,
WG 1512 3 JE 2 8 i i dh ks g, A
PIfEHE K 50~100 K. 85 8 EWE 30l %A
SN, A 4 LA 48 T 0 Bl 1R AT O T IR Bh B R
. TIUL7EX BG4 SRl 50t EPN 2t R RR B iR iz
il gk, BAR T,
1.2.1 FRiEzh&F Oizzhlig KutE. &5 XRE
B VA M1 45 1 WK BN ShAE 10~20 WK, B4 shAE =2 0] 5
i 10~30 s, A SERFLE 2~ 3 min, & K2 g BT [H]
20~60 min. & H 2 WL AEE 5 dELRIZ 4 JE . @i
S AR R T ERP RN EN,. @B
H:EPN 2t R MR Z sl 2k . & kas 2h a5 ) 2k
10 min, 2 8 45 O AR I 2k 10 min, 52 B f 5 14 ff
JEFHL AR B,
1.2.2 EPNMRIEGEHINGEHZIE X2k
PEH B0 B R A R G e AT LR 3 A
FRE %M SCk Y X EPN AT ok B BR AT 45 L
EPN 5Ll (0 F JB 3z 3h I 25 F0 T 45 567 1 B I 25,
T GBS NS4 - K O LR A | OC 1Y i i L Ak
B2 Az Bl R AR UL P R B 3l BROC T il A
Bh e 2B iz Bl | R B 2 g LR R BRI B B
CREE M, KRB ) R B 22 Bz 3l | 2 k2
i1z 2l 5 55k A R B 3 1 RN B R N7 B AR, TR O

Vi PH VI 251 F] Prohands #2 J1 #% (Prohands 4 7=, 81 5
GRIP master-5 %) #F 17 0T 18 25 fily 4 J&2 | 48 I 32 %
G KIS R 22 (FH8 %2 L B R 142 )
Y] FeRE NG CFELS B Mg, U Lis
STk 2 A5 E (B8 4.5 BB S Bl ot it i 3%
k. BEAAG, B IR H L NTE b X i
TTEE A E SN 5 38 = B E TERE A B &2
1500 FAE B sh U 2R s R IF 4218 I 2k i) A G 2L
Ko MBS R & R TS F & % 8 AT 7R
SRPETR RN W R B MR AR R A e iz shl Sk, B H KX
B 10 Sk iz gl A % e R 2 B 1], B S 2E AT AL O
TR 50 g5 R 4R B A R B 5 R A i s Bl
YR58 B R 3 P B ol o 5 s o AR i 0 3 B AR 1 O 1A
iz it R,

1.3 REEN oo BRI A2 S
L2022 EBHILES 067 51, BEY B ES AR
7%, e E MG R E R R R A BRET
15 2 I T8 B i 280 A8 o 32 F 1942 B X ROlREE
Sl Zds 5 S U 25 B L H, W Prohands 48 11 #5845,
IR 2 & M B #E98 Ja IR )T F IO 15

1.4 FMAE BUFRBIBNG 4 280 T T WET &
TG 4 JE VAR B A A 0 o e R b 22 R 7 AR
B, SR FH T T 0 R R Ty 2. O AR IE R

i SR AVEAEIG T S RE VR -2 Rk B R R ARG

Ji & P % & 3 (Functional Assessment of Cancer
Therapy-Multiple Myeloma, FACT-MM)" ¥ 44
18 3% FRIE B A A & D e B R A B (Fune-



PR 2024 4F 1 A 39 B 2

tional Assessment of Cancer Therapy Generic Scale,
FACT-G) 12 J V5 b9 e S B P AR 18, 1 5% 5 4
JEAE 41 A& H, Hdh FACT-G 43 A R B (7 A4
ZED S/ RKEERBL (7T A% B FBORBL (6 A 4%
ED IhBEIR S (7 N EDA AL 27 A& H .2 R
Ve BEIR SR AL 38 14 A5 H R 8 B I o6 i &
H BRI Likert 5 P82, — mBA A — S A
2 A AR R KK 0~4 7. FACT-MM &7 0~
164 43 VP43 B8 i o D) A 300 BT B A . rh SRR B 3R A5 4
RBEE M {E B > 0. 85, %% 4E ¥ Cronbach's « ¥ >
0. 80, UL W% R HAT RAFF R . @ J [l 22055 7%
PR . R FH 2 2 D 4 I PR AR iR DA

+ 103 -

St H ML 3 AEEIL T A KB LGB E
R EE T RN | R Bl B NE | R R I R L 8 sl E R L L
F1H ERZAEIR R BL Likert 5 Z00F 20 ¥, 4K 18
A9 70 T AR B AR YRR 0~ 4 4%, B4 0~28 4% 14
7l 2 T ) L el 2 g A R R A

1.5 ZitFAE i SPSS26. 0 #HAE AT 51407 .
IR I IE 28593 A 114 3 22748 1 DA (e + ) 2R R IR IE 2543
ARRESE B L) M (P, o Poy) on 43 25705 2 DU Bk
7 21 8] LR FH ST FEAS ¢ K256 Mann-Whitney U K
B X7 R BRI L Fisher K500 2 0E, Wm0 /K 1
a=0.05,

2 #HR

BEHEM AR ERE, BRSNEREME.IE 2.1 BATHNEEETREENILE WE?2.
*2 AAFRANBEEERER/ILER G T £ s/M(Py s Prg)
wu ek A PR b 2x / G R DL 7 R B
T T T s T i TS T TS
X4l 28 16.00(13.25,18.00)  16.86--3.71 16,0012, 25,25.00) 16.50(13.25,25.25)  12.50(11.00,14.75)  13.5742.99
i 3l 16.00(12.00,19.00) 19,064,083 18.00(14.00,26.00) 20.00(17.00,27.00)  12,00(11.00,14.00)  16.7742.35
4 0.382 2.166 1.003 2.338 0.552 4,601
P 0.703 0.035 0.316 0.019 0.581 <<0.001
N Irae R b o A FACT-MM j%»
A R P - E— A p—. -
T TUHi T W + U s + A T WiE
XA 28 18.00(13.00,25.00) 19.00(15.00,26.50)  25.00(22.00,30.75) 26, 646.43 93.50(78,50,101.75) 95,0415, 11
2 )| 20.00(15.00,28.00) 24.00(18.00,28.00)  24.00(20.00,30.00)  27.10+5.87 95.00(90.00,98.00)  107.23412. 21
t/z 0.994 1.892 0.722 0.284 0. 144 3.423
P 0.320 0.059 0.470 0.778 0.885 0.001

2.2 MATHAERAEMARERETSEE I
* 3.
*3 RATRAGABRWHERERETNLR
5 M (P, Pys)

241 5 %k T 7 i T s
Xf R 2 28 7.00(7.00,8.00)  9.00(9.00,10.00)
Rkl 31 7.00(7.00,8.00)  7.00(7.00,9.00)
A —0.215 —4. 747
P 0. 830 <0.001
3 g

3.1 HEEHMIIGEHREASEZEEERE CIPN 25
EFERE MERYHEIRIT 5 2 & A0 WG R 58 Bg
AR TE 2 M B R IR T IR LS AT
ig BN AR R AR I O R IR 2 3R AL IR YT
H 132 3l 0l DL 2 0% T B B R BRI IR, e /D 0%
55 EZ LA LG R T A m R, A gt R
Bon L ARE S 2k 4 J8 S L T T4 AR B R A )
A BRI R 2/ FBEAR DL A BOIR B 3 A 4 B A543
FE TR R (4 P<<0. 05), 58 EPN 2 B R i 1A
iz I 2R RE A SR T+ 2 & M B89 CIPN 3 A4 06
JitE, 8 B 35 AN R ERTE TR 1K R i3 K
Mk, i Bh 2k b KN Nadi 40 BF 58 3IF 52

EPN iz gl #5820 n] DL i 8 12 gk fie ot 8 g
SEIMB . AT IR B 2 K 1k B R RN
PR S ROR BT B, X LLSE RS2 2% B9 N 25 3l 1
Bz g i %5 I8 I 95 % a4 HeR AT EPN Az 3l
N5 2z 2 I 2507 AR RAS | i 18] R 4% L T Ja
M DE KL R0 7 30 1) B g 2 fife S 1) nl B v R
1B SR . BFFEN BT St A R i SR iz s I 2R
SERUIE B o 5 Ao B Hoaz Sl I 58 1A BV 1 % B
HE SRS | MR A By PR 16 D0 e it 9 B iz sl 2t
B 3 J8 TR 1B Sl AT bl S AN HLVE 19 s I SR A
FRESM MRS RENS S E LR, DA
RO AR i ACHIFST 45 R W L D) R IR AR B K
2 R B R R e LR TG GE (3 P >0, 05) , AT E &
D DI REIR SR B N 5 A% H 2 PR AL R O B AR 2
MK 2 R MR R R R AR AR R R
Ao f R 2R b AR AT [ 19 K E 0L D
B o IO K P8R AR E 2 RE AR B AR B 45 23 0 B
5 22 R VB R R SR B N AR B R 2
98 5 R D A 2 T R ) R T 2 R
T3 HA I R AR 22 O A0 52 2% iR T A R HL Gk
A AL A PR R AL S8 X 22 e i R AR5 Y
R, HLARH A O Wi AL, sioke S AL B A5 0 T 2
5.



+ 104 -

3.2 BEUEHlGRESXIEETEE CIPN BF
BE#HEFTER 2 Mo 5 8 & 07 &8
KL B 2 RV B BB IG T O7 SRR IR T R 22 (A
L2ty 2B B 2 fdi B CIPN AH G AE R 22 i ™
O AR R BoR L B iAE s gk 4 R g L T
AR 2200 5 PP A3 i 35 T AL (P <<0. 05) . #
KWFFELE R WK EPN Bz gy nl ol 58 2 P Sl
FEE AR S R BoR, S B
T F T G ff CIPN SE AR K 5% il 1t B i 44 iz 3 Il
ZRREA Bk 5 22 AR B CIPN 835 ) o 22 9
AR FRRH SCHE R o B IZ B I 5 22 R T REAE R AL -
18 Bl 22 R G RAT BT R A R 8 i AR A i i I
T ol i I o 2 R DAL R 2 T A B Y AL OE R
s AT 1 28 2R G R 5 T AR iz 3 I 25 3 3 OG5
i 3 Bliz 3 e R il 2RO Bl ok AE K Bl 28, YR 020 B BE
T3 B Wl b i 28 K i s IR 32 Bl I 2 i AT v iz Bl
x5 AEE T P R A A R X A 2 LY R SR AT
3 T Je] B 2 A Bt D D P R R L R AR
Jil Bl 2 1) g % Ay P R O i R VR R T 5 B RS Tl
B, S W SR A AR SRR

4 #FHig
X2 kA #ER CIPN B3 917 iRz gl 25

ANASRE Bl L] Ll 22 7 1 B 34 RE A 0 s LR

W, H F AT s 2 i Bl o R L I [R] A

FULLGR ST Ve iz 3+ BUsh 1 B9 H DG 45 7 18 T I IR 18

BT I S0 . A BIF 5T SR TR K Bl 28955 2% BF 43 I IR

JCPPE At A6 ] L ok 20 72 5 0 AT REAF AR — € 1Y E WL

P, 4 J5 ATk B Oy 20 W0 1 D7 Al O 2R AT PR A dn

Y /I ERES ISR S O S N ) B R ST S ST

Ji FL A 22 5 A ok 0 O 39 R e R R, L E AT O 1) F

G5 WL T (A3 S %o Ji) Bl Ao 2 728 f18 3 393 52

B k.

[1] BaoE, Zhou Y. He S, et al. RING box protein-1(RBX1) , a
key component of SCF E3 ligase, induced multiple myeloma
cell drug-resistance though suppressing p27[ ] ]. Cancer Biol
Ther,2023,24(1) :2231670.

[2] Mantyh P W. Cancer pain and its impact on diagnosis,
survival and quality of life[J]. Nat Rev Neurosci,2006,7
(10) :797-809.

[3] Cavaletti G, Jann S, Pace A, et al. Multi-center assess-
ment of the Total Neuropathy Score for chemotherapy-
induced peripheral neurotoxicity [ J ]. ] Peripher Nerv
Syst,2006,11(2) :135-141.

[4] Shaheen N A, Algahtani M. Alawbthani S, et al. Chemo-
therapy-induced peripheral neuropathy and its impact on
health-related quality of life among multiple myeloma pa-
tients:a single-center experience[ J]. Indian ] Palliat Care,
2020,26(4) :506-511.

[5] Battaglini E. Goldstein D, Park S. Determining the im-
pact of chemotherapy-induced peripheral neuropathy: a

survey of cancer survivors[ J]. ] Clin Oncol,2020,38(15
Suppl) :€24080.

Journal of Nursing Science Jan. 2024 Vol.39 No. 2

[6] Bertolotti P, Pierre A, Rome S, et al. Evidence-based
guidelines for preventing and managing side effects of
multiple myelomal J]. Semin Oncol Nurs,2017,33(3):
332-347.

[7] Joshy G, Thandraven J, Koczwara B, et al. Disability,
psychological distress and quality of life in relation to
cancer diagnosis and cancer type: population-based Aus-
tralian study of 22, 505 cancer survivors and 244, 000
people without cancer[J]. BMC Med,2020,18(1):372.

[8] Servadio M, Cottone F. Sommer K, et al. Physical activity
and health-related quality of life in multiple myeloma survi-
vors: the PROFILES registry[ J ]. BMJ Support Palliat Care,
2020,10(4) ;e35.

[9] Lecat CSY, Mccourt O, Land J, et al. Multiple myelo-
ma and physical activity[ J]. BMC Res Notes, 2021, 14
(1):171.

[10] Nadi M, Bambaeichi E, Marandi S M. Comparison of the
effect of two therapeutic exercises on the inflammatory
and physiological conditions and complications of diabetic
neuropathy in female patients[ ]J]. Diabetes Metab Syndr
Obes, 2019,12:1493-1501.

(1] P52 200, % K E6E 31 307 U0 2 Vi s 8
Bl M 25 A0 JR 3 7 AL . v A & fek B 5%, 2021, 32
(4):608-613.

C12] w0 Bip 2 o R B2 0 4 4 vl A8 B 2 25 LV 5 43 43
hEZ EME R I2IETE M (2022 FETD T AR
B2 ,2022,61(5) :480-487.

(137 v [ B Uil B3 £ it v Bk B O 43 23 22 R PE B 8 & ok 2% 5
o3, 2 RV B A Bl 2 A2 2T b R 3R (2015
4[], PAERRIE . 2015,54(9) :821-824.

[14] Wagner L I, Robinson D, Weiss M, et al. Content deve-
lopment for the functional assessment of cancer therapy-
multiple myeloma (FACT-MM) : use of qualitative and
quantitative methods for scale construction[ J]. J Pain
Symptom Manage,2012,43(6):1094-1104.

[15] ZEsein. 2 kv 8 8608 8 175 107 WIAE R M LA 0
B 1 A F S D] RN RN R, 2021,

[16] BRék = B K L 4. SUDOSCAN A il e i A7 2%
TEAR T e oK S0 BBl k2 48 LT ). v 6l g I R . 2023
50(8) :398-402.

[17] Jeevanatham Z, Rajendran V., McGillis Z, et al. Mobili-
zation and exercise intervention for patients with multiple
myeloma: clinical practice guidelines endorsed by the Ca-
nadian Physiotherapy Association[]]. Physical Therapy,
2021,101(1) : pzaal80.

L18] Xtz uk, T Htlg, LT, 5. 3T ADOPT 8 iyiz 3 T
TOAE I A5 B B8 rh a1 LT, A Ak, 2023, 38
(13):78-82,88.

[19] RE.ZHER. ZRUESHEN CEERTHER] B2 R
#2,2018,37(10):1160-1165.

[20] #2390, XA 8 808, 55 AT 755 19 8 [ ol 20 20 J8
#H 2B T WL P %A, 2023, 38(2) : 25-30.

[21] Nunez D A A S, Cavero-Redondo I, Torres-Costoso A,
et al. Effects of exercise interventions to reduce chemo-
therapy-induced peripheral neuropathy severity:a meta-
analysis[ ] ]. Scand J Med Sci Sports, 2023,33(7):1040-
1053.

AR 3L 4 4

FHEE



