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Effect of threshold pressure-loaded inspiratory muscle training on respiratory function in patients with Parkinson’s dis-
ease Hua Ling , Wang Zhi » Xu Zhongmei , et al. Nanjing Medical University, Nanjing 211166, China

[ Abstract] Objective: To observe the effect of inspiratory muscle training with threshold pressure load trainer on
respiratory function in patients with Parkinson’s disease. Methods: Totally, 48 patients with Parkinson’s disease
were randomly divided into treatment group and control group. 24 cases in each group. The control group was given
routine rehabilitation training. On this basis, the treatment group was subjected to the threshold pressure load train-
er for inspiratory muscle training additionally. Before and after 8 weeks of treatment, the maximum inspiratory pres-
sure (MIP) and peak inspiratory flow (PIF) were used to evaluate the inspiratory muscle function. The forced vital
capacity (FVC), forced expiratory volume in the first second (FEV1), 1 second rate (FEV1/FVC) and peak expir-
atory flow (PEF) were used to evaluate pulmonary function. Results: After 8 weeks of treatment, the MIP, PIF,
FVC, FEV1 and PEF in the two groups were significantly higher than those before treatment (all P<C0.05), and
the above indexes in the treatment group were better than those in the control group (all P<C0.05). FEV1/FVC af-
ter treatment in both groups were significantly higher than those before treatment (all P<C0. 05), but there was no
significant difference between the two groups after treatment. Conclusion: Inspiratory muscle training using a
threshold pressure load trainer in combination with conventional rehabilitation therapy can effectively improve inspir-

atory muscle strength and improve lung function in patients with Parkinson’s disease.

[Key words] Parkinson’s disease; threshold pressure load trainer; inspiratory muscle training; lung function

A 4> #% 9 (Parkinson disease, PD) J& i 2 ifi 1B fk
22 i RE R 28 032 2 T 1Y iR b 22 2R e IR AT PR
3, WG IR R DL R B MBS 2 3R MRS 5 &
fR3 BIIE AR 33X 2 S B AN AR 152 3z 3 T RE L 38 52 1
PRI LE Y Y. A B AR hL PD R A E K e
S EARIE YRR ZEEL AW IUNL ) T R S ) L
SR T RS sh K H E A TERE YT . PD R il
TIRE N Bl g BRI PERL R, S5 2 A
W e H 41 :2021-01-08
PEF o 1. FE AT R K2, B3 AT 2111665 2. 6 8 Ti7 A 4~ 5 &2 I i B 42
FBR LA J08) 2141513, H a0 BB 55— WEJ D B HE 52 B % oo
;I;ij‘]f;iole\g:ﬁf’:‘r\(l.‘)gs—).t,miﬁﬁ%¢,i%U\$1DHW§@’E7’?EE’Jﬁﬁ

Fo
A Bl % . luxiaol972@163. com

R 22 008 A TR S0 2 2 B il 2 T 48 AR KT 7 4 O
TEAE R PRV 7 T 22 G T A9 e IR R ) il e i i AR
BRI T RER F AR A REROE R . F AT X T PD
{14 O I 50 55 50 A R e T B A o IR R
IR F I 082 AL ZJ B8 19 B 52 162 97 40 4 I X I 4 s
I Wl L2 R P % 55 1 2 T 3 i B2 A B 4 o) EL SR K
MPEARE o B I3 5075 I 2 2 — b 2 A 67 7y 9
BOE L AT LSS SR PR BERR S A WP IR BE T o SR T
TN ZR £ A XS LU WL A 32 59 0 =OWLEE A 8 674 I
L o DT SR I SN L R 5 AR SR
FHERMEL TR 3 rcfr U e I 2R 0 PD R 090 S RE 197



PR - 2021 4F 9 H - 45 36 125 9 )

1 #ZMERE

L1 —&5H ZEH2019 45 5 H ~2020 4 10 A 1E
8 i (A4 B A I Bt A Bt 320 47 JE 5206 7 1R B 4 A% s B
A8 A ABRUE G AR B S Bl A AR O
2016 Ji v [ 7 4 A% 9% 48 0032 AR Y s Hoehn-
Yahr 532 2~4 WUV AR 50~85 IR T
(DA B 0 5 f RS pOIR 2 & R 43 =24 43, hig 3L i
It EBBCA 5 MUK A BRI s I A B B R B A
155 1) B A5 o HEBR AR M - BEAE A Bl 4% b i 2045 DL R HoAth
PRI BUBCR 5 1% 5 - oAt ™ B 952 A8 G ™ o g
AL > 7 %08 P IR BT 7R e B 4 5 BRAE A ™
PRS0 O HESR I T B D) BE AN 2 55 B JF M H A
HIT) B B A5 BT o I S TR T RE R R N BRI G
Ak A 4 AR LR G ARSI G AR B N LR G E . ARl B LR
FRUKE A8 ] 5B E 4 R W5 2 RN X HR A 4% 24 i) 2
HEH MR ZEF Y TG LR 1,

L2 & 2 HBEWEZGYIRIT I AT W LR
52 G5 o W55 2 A 0 Rty 3% o 0 40 7 g WAL 5
{# F Breathe-Link FEIR $F4% 591l 2k & & (5l 5 . Power
breathe K5, %[ . # # B & I 5645 - O 1% 3 i
I 5 1O R S K WIUAIL g B N 5 5 38 3 8 A B 9 1
rs AR B R A TERE I k. I ZR [E] 40min/
U1/ ds5 W/ 3 8 F . WAL 2k« I i e 2L
2 R E B B PF I 5 2 DN T IR A AR S R I S sk
A5 B e ES L {fi ] Power breathe K5 % %% B9 il %
ARG LR R IR 35 Y A 7 5 A 48 A IR AN
FHWE A 33 O W6 T % O T R s okt 4 0 1 s
A AP R AT R ISR Ve B8 T TR ]
Hi A SRS T D248 <L 30 IIVEI S —2H . 2 21/
do BIRINZRAT e 32 88 38 B KW SE S O Al i
T B R AU 30 V(PR w0 kil o ™ ]
R A5 55 5 L 2 3 5 D0 W B T s ELE 60 %0 11 I
KW X JE (maximum inspiratory pressure, MIP) 3f 4
Fro DU USRS H JC I W 0 A58, B i 52 FH 7 1 3
o IR JE B B 397 RRBRE AL 5 0 8 H I

539

B[] 20min/d, 1 W% /d,5 &/ JE 38 8 JH

1.3 #ZARE 2 HBFHEERITHIAIGIT 8 A5 i
IS WL RER A D fE M PF 2 . R — & 85Il A
AL B TAEL R H R S IMA R 5250 5 4 1) 2 IR YT
IMiEAT L ERITEAL . O WL REPF 2 : F] ] POWER
breathe K5 & £ B PFAli 28 Z¢ % 58 35 7847 D0l & vk il
FE T~ 8 PN B AR, HUR 35 WA 7= A 1 e R R )
. PEMFEARALHG . MIP F10 “< 04 3 3 (peak inspira-
tory flow,PIF). @ fili o) B8 ¥ 22 « 5% FH i 485 =X il 2y g
RS ASOXH R 3 T =k, B AR B . T I T
A B0 DL TOINAE (  J Le eom o R bR AL HE - FH g il i

= (forced vital capacity, FVC) .56 1 #2H X A FH
(forced expiratory volume in the first second,

FEVD) .MES i & 06 {H (peak expiratory flow, PEF) L4
F FEV1 5 FVC 8y b1 .

1.4 %its %k RH SPSS 22.0 Gil A #4T
BRI R RRH & s B E ISR
At RS R AT 2 (B RZH N B3 AN AF A IE A 4 R H
Va3 2 E L M(Pos o Prs) [ 37K B ] L8R ] Mann-
Whitney U £ 5, 20 P AR H Wilcoxon £ 45 5 114X
GORHH UL R 7R - R H] Pearson y* #%. L P<<0.05
REFAGI L,

2 #R

2.1 2R RAMG KR BITHT.2 4R
# MIP f1 PIF i 22 R gt L. iRI7 8 A
J& .2 A F R MIP Ml PIF Y4834 97 /i W W32 s (3
P<C0.05), H W4 (g MIP F1 PIF ¥ 5 & F X% #8241
(# P<<0.05) ., W 2,

£ 2 24HRIFATE MIP Ml PIF 4% Tts
2 5 n 5} ] MIP(ecmH,O) PIF(L/s)
WELLH 24 RITHT 26,8611, 34 1.5320. 81
RITIE 44.73+15. 51 2.72+1.15%
SRAL 24 JAYFET 28.14+14.07 1.67+1.12
BIT IR 32.63416. 28" 1.91%1. 260

EIBITRT LR . P<<0. 05; 5 X B4 g . P<<0. 05

x1 2HBE -WERELE
qgl o D i i BT E TR Hochn Yahr 41-2% (B
5 i (% ,x+5) (4E, 7 +5) (m,x+s) (kg.x+5) (kg/nf.x+s) 2M 2.5 3 4
WEgdl 24 11 13 73.3347.49 5.9643. 66 1.6240.09 54.79-+10. 88 20.87+3.26 3 4 11 6
XHHRAl 24 14 10 71.67+8. 82 5.8344.57 1.6540. 07 56.419.02 20. 632,55 2 3 1 8
Y2 /t/Z 0.386 0.705 0.104 —1.345 —0.563 0. 290 —0.783
P 0.564 0. 484 0.917 0.182 0.576 0.773 0.434




540

2.2 2% AWEMG KR JRITHT.2 AEE
FVC.FEV1.FEV1/FVC } PEF [.# 2 %3 4% it
RN, WRIT 8 ME.2 A E M FVC.FEVL & PEF
PG 7 B I B 4R v (¥ P<<0.05 ) , HWZLAH L) |
BIAE b AL T X B4 (B P<<0.05);2 4l
FEV1/FVC 8365711 ¥ W W 42w (P<<0. 05 ) {HZ
B b 22 T g i B L. W&k 3,

3 itie
WP T RE S 8 & PD B 5 ) E = I RERE G . 2

SEBREST W E WK 2= 5]k T R
P 1) D AT T 2 T e R JUL PR R RS e o AR
R 0 1% 2 32 B e UL ) B K W Wz 3 P o 4
BRI T BR3P0 il 2 e R 7 4t PD Y
25 ) B A R RE 1t a BR A 2 1) 38 < T e R A
FEZ AR S i et BT LA BB 3 HE AT IR I
YRLATR; FIRYT PD 51 A il T 68 T FE 20,

FVC.FEV1 DI K& PEF KR IF 0 ALAL 7 ok R
B AH 56, AT 4 o 3 S 2 8 R 4 1 00 88 48 AR
U L AT 9% FH 3 26 35 A R AN AR E O D RE . A5
.2 YL F AT BT FVC.FEVL.PEF J FEV1/FVC
KM F BUAE 4 80 0 » B BH 2 B PD & A fili 175
FIT W2 25 S 35 LU U AR R A Al R e e di . 5
Owolabi 5 T 58 45 3 — 3, MIP f1 PIF F %
o7 WL 4 1 B8 7 A5 B 1 Ak PD R 35 1 0 I )L
BGRESY . A5 L POWER breathe K5 1 4f
REGMAHIEYY AT PD &% 69 MIP F1 PIF ¥ % 1E %
DEAR B PD 835 A 7E LI g T %

{5 1L i 77 67 fif W S LI 25 AH EL 1 4% G2 R I 1 26
XoF I W JUL A2 422 08, s 0 97 gy (AR [ e ) LS
] A5 005 W W AH 5C 18 B0 il 2 A8 4k . Rtk AR Bk 5
BEXSPE Y >R F AR g B4 0 LI 2k 8% POWER
breatheK5 Xf PD i # i 17 Il 25, R H 09 U1l 25 BH 1
MIP #y 30% ~60% . 23t 8 A IV 5 B & MIP,
PIF L)}, FVC.FEV1,PEF ¥ #3697 B ok 3 , ol 3% 72
JE AT XA, 4555 Geddes %5 R85 H 1Y

BEL 3 11 2 I 0% UL 019 B3 A 2 — B, T B LB

Chinese Journal of Rehabilitation,Sep 2021, Vol. 36 No. 9

Wi . Bt — 20 B2 w5 PD B IR LAY g &L f2 B Ik W
UL T BB BE 7 L B o T A A i T RE
ROR Lo PEAT U IR 2% . SR aligb 474 ML
JE S VN SR 4 6 T D BE i b A SONL N B R T
UL AT 503 - AT REAL M 2 g B LA L 2D AT I 25 45 T 1
e 1T PD B RIs s s T e 2 . (2
R A S A HE T R A SO B 2 4
BHEK FEVI/FVC AR 8% A B2 . Al g8 I N2
FEVL K FVC ¥4 8 #a 3, [7] i o nl (8 2 I 83
A WA /N IE B JE

25 LRI L HLRE S I 2R 4 5 UL 25 T LA gk
— W PD BE B LT R DI e . AS 5T 0
SRR BR R AT IR 7 R BE VT . R SR SOR TR
A AT RO 4 b 6 7 B AR JE R R A PD iR
FHEATHE— LSRR X PD R 2 Il I g
ERESP N

(5% 3 #k]

(1] E&#. 505 X038, 5. N4 5% R EZ Ryt gl ] A
B2 5 5908, 2018,24(7) . 763-766.

Shill H, Stacy M. Respiratory complications of Parkinson’s disease
[J]. Seminars in Respiratory &. Critical Care Medicine, 2002, 23

(3):261-266.

[2]

[3] DArrigo A,Floro S, Bartesaghi F,et al. Respiratory dysfunction
in Parkinson’s disease: a narrative review[ ]| . ER] Open Res,
2020,6(4) :00165-2020.

[4] Pennington S, Snell K ,Lee M ,et al. The cause of death in idio-

pathic Parkinson’s disease[ ]]. Parkinsonism &. Related Disor-

ders, 2010,16(7):434-437.

[5] Dos Santos RB ,Fraga AS,Coriolano M das Gracas W de Sales, et

al. Respiratory muscle strength and lung function in the stages of

Parkinson’ s disease [ J ] . J Bras Pneumol, 2019, 45 (6);
€20180148.

[6] Wang Yao, Shao Wei-bo, Gao Li, et al. Abnormal pulmonary
function and respiratory muscle strength findings in Chinese pa-
tients with Parkinson’s disease and multiple system atrophy-com-
parison with normal elderly[J]. PLoS One,2014,9(12); e116123.

[7] Ribeiro R ,Brand ao D, Noronha J, et al. Breath-stacking and in-

centive spirometry in Parkinson’s disease: Randomized crossover

clinical trial[J]. Respiratory Physiology &. Neurobiology, 2018,

255:11-16.
O W LN 5 T O A2 OB G UL 2 3 2 15 45 3k
*£3 24P Hi5 FVC.FEVL.FEV1/FVC K PEF H# % ,M(P,; s Pys)
24 51 n I ] FVC FEV1 FEV1/FVC PEF
W2 2H 24 JRIT R 62.20(52.65,76.08) 59.85(48.10,71.28) 74.70(68.55,80.20) 41.80(30.90,51.03)
RIT A 86.60(72. 88,96. 45) 74.35(67.98,94. 80) 81.35(74.28,86.90)* 51.00(39. 38,64.93)
Xif 1 2 24 YAIT R 67.35(55.03,72.40) 63.75(52.05,70. 38) 74.00(68.63,82.40) 35.15(27.73,49.00)
WRIT R 70.55(60.55,82.50)% 68.80(58.53,79.93)% 77.50(71.73,87.05)% 37.00(30. 35,57, 28)%

S5IRIT T AL . P<<0. 05 5 X 4 L #L . P<C0. 05



PR - 2021 4F 9 H - 45 36 125 9 )

(8] WL W7, 15 1 BH € PE Bl 2 90 A2 2 191 28 3 I 0% ) e N 4 O =X i
WEEEL)]. MR 729 B 44 5, 2013, 30(20) :68-70.

[9] McConnell AK,Griffiths LA. Acute cardiorespiratory responses to
inspiratory pressure threshold loading[ ] ]. Med Sci Sports Exerc, 2010,
42(9) :1696-1703.

[10] rAe e 2 2 Pl 22 55 5 40 22 W0 45 AR B0 3 e i 22 2 o [0 A 4 4%
2 Witn i (2016 O[T shAem e P2, 2016.49(4) . 268-271.
[11] Marinus J, Visser M, Stiggelbout AM, et al. A short scale for the
assessment of motor impairments and disabilities in Parkinson's disease:
the SPES/SCOPA[J]. ] Neurol Neurosurg Psychiatry, 2004, 75 (3):
388-395.

[12] Messaggi-Sartor M, Guillen-Sola A, Depolo M, et al. Inspiratory
and expiratory muscle training in subacute stroke:a randomized clinical
trial[J]. Neurology,2015,85(7) :1-9.

[13] Miller MR, Hankinson J, Brusasco V, et al. Standardisation of
spirometry[ J ] . Eur Respir J, 2005, 26(2): 319-338.

[14] Hoehn MM, Yahr MD. Parkinsonism: Onset, progression, and
mortality[ ] ]. Neurology, 2011,77(9) :874-874.

[15] Torsney KM, Forsyth D. Respiratory dysfunction in Parkinson’s
disease[ ] ]. The journal of the Royal College of Physicians of Edin-

541

burgh,2017,47(1) :35-39.

[16] Ramos ML, Neves DR, Lima VP, et al. Analysis of pneumofunc-
tional parameters in patients with Parkinson’s disease: pilot study[ J].
Rev Bras Neurol,2014,50(2) :38-43.

[17] Yust-Katz S, Shitrit D, Melamed E, et al. Respiratory distress: an
unrecognized non-motor phenomenon in patients with parkinsonism[]J].
J Neural Transm,2012,119(1) :73-76.

L18] Z=PHmy , ARUL . W 4 A% AH OC 1 09 W 2 g = D ST R e LT ). o
H A B ,2017,31(4) :245-247.

[19] skfdAs. Mz & ME < hag 246 (1], o E IR E .
2005,9(1) :23-24.

[20] Owolabi LF, Nagoda M, Babashani M, et al. Pulmonary function
tests in patients with Parkinson's disease: A case-control study[ J]. Niger
J Clin Pract,2016,19(1) :66-70.

[21] Guedes LU, Rodrigues JM, Fernandes AA, et al. Respiratory
changes in Parkinson’s disease may be unrelated to dopaminergic dys-
function[J] . Arq Neuropsiquiatr, 2012, 70(11): 847-851.

[22] Geddes EL,Reid WD, Crowe J,et al. Inspiratory muscle training
in adults with chronic obstructive pulmonary disease: a systematic re-

view [J]. Respir Med, 2005, 99(11): 1440-1458.

fe ] B K P 5 A Je T fE

« ShFIAEAE

% w % A

JRAE LA S B PR R T LA 3 BT R R 9 K O CAD) 4 By I L B T B2 K S A0 R AT M R R 2 I B L G TR  E A IR, X
AT HEFERT 20 5 fE A T M X Al OCHR . TEELOK TP N BRI S S 5 T HET 60 Z RU ERRR. i N EZ

TR AR S B ALIE AT APOE BEPar 2L, SRAEHG S . A4 1L 4 B PR (VRFs) o AT R

1 IR AT A L SRS B — A

LBFRNAREA S H5EE T AN W R . TR e T LB SRR R Z B R . M. m &
SBOBE PR S L2 s RO R 9 R OE ORI e B R R . 2k O 1556 A4 R W TR B AR L X BE DT 5. 2 4F . BRI
B e W R B B IH E B CTO) ML AR & M E B (LDL-O 5% 9 & £ 2 FfAHE, 4. LDL-C 5 AD iy &4 £ fi M
Ko WREE RO, BN RE  LDL-C (93805 1 55 8 RS K 2 & R A5 40 TR Z MAFA M M. ER’A VRFs W& 5%, TC
AR Tmmol /L £ S 30T A7 ISR 0 5 8 KUK B AR 38 %6 (HR 0. 62) , LDL-C 4334 Jil Tmmol/L 23 F#AK 53 %6 i 5 1 KUK (HR 0. 47)
S5 I [ A BT A I AR A i ML TR 24 e R o B Y SR e M I R B v U v O R XL Y R A1
HX, (GREKSC )
Ding D, et al. Cholesterol Profiles and Incident Cognitive Decline among Older Adults: The Shanghai Aging Study. Age Ageing,
2021, 50(2) . 472-479.
HCEEE T WHO REE 515858 & 48 oo (R3O 2R
A 0T Hh Bl 2 A5 B R 2V T R o X % S BRI



