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| Abstract |

PURPOSE: This study sought to identify the effects of a
complex breathing training program on pulmonary function
and respiratory muscle strength in patients with
mild-to-moderate Parkinson's disease (PD).

METHODS: Twenty-one subjects from the PD center at
D Hospital in the Busan metropolitan area of the Republic of
Korea volunteered to participate in the study. The clinical
and demographic parameters, including age, sex, symptom
duration, and the modified Hoehn and Yahr (H&Y) stage,
were collected. The subjects had stage I or IIl PD, based on
the modified H&Y staging. They were evaluated according
to the movement disorder society sponsored version of the

unified Parkinson's disease rating scale (MDS-UPDRS) and
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given the following testing for pulmonary function: Forced
vital capacity (FVC [L]), forced expiratory volume in one
second (FEV; [L]), FEV/FVC (%), peak expiratory flow
(PEF [L)]), expiratory reserve volume (ERV [L]), maximal
inspiratory pressure (MIP [cmH,O]), and maximal
expiratory pressure (MEP [cmH,O]). Eleven participants (9
males and 2 females; mean age 69.6 yrs) were part of the
complex breathing training for 12 weeks: breathing
background education for 2 weeks, re-breathing training
education for 4 weeks, and resistance inspiratory muscle
training, which is a combination of a device (Powerbreathe®
MEDIC IMT) exercise and a conventional thorax exercise,
for 6 weeks. Ten participants (males) served as controls and
did not participate in the training. SPSS 21.0 was used to
analyze the collected data.

RESULTS: The complex breathing training group
showed significant improvement (p < .05) in PEF [L],
MIP [cmH;0], and MEP [cmH,O] after 12 weeks, while
the control group showed no significant differences (p <
.05) in any parameter. There were no significant differences

(p < .05) in all the items between the groups.
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CONCLUSION: These findings suggested that a complex
breathing training program may improve cough capacity and
respiratory muscle performance in patients with mild-to-

moderate PD.

Key Words: Breathing exercises, Cough, Parkinson's

disease, Pulmonary dysfunction, Respiratory muscles
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Table 1. General characteristics of subjects

variables total(n = 21)
CBG(n = 11) CG(n = 10) p-value
Age(years) 69.67 + 5.90 68.02 £ 6.44 622
Height(cm) 16336 + 7.55 164.74 £ 5.92 916
Weight(kg) 60.90 = 6.85 63.25 + 7.16 341
Sx D.(yrs) 5.73 = 4.06 5.66 + 4.32 231
LED(mg/day) 504.72 + 277.99 653.10 + 347.18 972
modifed H&Y(stage) 220 + 34 245 + 49 916
SEADL(%) 84.54 £ 522 82.00 + 7.88 244
MDS-UPDRS I (score) 230 + .94 2.60 = 1.42 .697
MDS-UPDRS II (score) 9.40 + 3.71 8.10 = 3.98 791
MDS-UPDRS I (score) 31.70 + 9.16 34.05 + 839 .596
MDS-UPDRS IV (score) 1.90 £ 1.72 2.10 £ 1.85 .786
MDS-UPDRS total (score) 4530 £ 12.37 46.85 £ 12.00 482
M + SD
CBG: complex breathing training group, CG: control group, LED: Levodopa equivalent dose
H&Y: Hoehn and Yahr, SEADL: modified Schwab and England activities of daily living
MDS-UPDRS: movement disorder society unified Parkinson's disease rating scale
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Table 2. The complex breathing training program for Parkinson's disease patients

orders items prescription
* respiratory system anatomy & physiology * 2weeks
A theoretical * breathing correction * 2times/week
class * respiratory dysfunction in Parkinson's disease * 50-60min/time
* necessity for respiratory muscle training
* warm up-stretching
* diaphragmatic breathing * 4weeks
ou * pursed lips breathing * 2times/week
gr. 'p * localized expansion breathing * RPE 9-11
traiing . S . .. e
* incentive inspiratory spirometry training * 50-60min/time
* 10-15reps/set
B * cool down-stretching
* warm up-stretching
* diaphragmatic breathing * 4weeks
ersonal * pursed lips breathing * Stimes/week
lz rainin * localized expansion breathing * RPE 9-11
J * incentive inspiratory spirometry training * (25-30min/session)*2times
* 10-15reps/set
* cool down-stretching
* warm up-stretching
* modified diaphragmatic breathing * 6weeks
o * pursed lips breathing * 2times/week
trgrainlilrrm) * localized expansion breathing with a towel * RPE 11-13
& + chest mobilization exercise with POWERbreathe®MEDIC IMT ~ + 50-60min/time
* 20-35reps/set
c * cool down-stretching
* warm up-stretching
* modified diaphragmatic breathing * 6weeks
* pursed lips breathing * Stimes/week
personal . . . .
trainin * localized expansion breathing with a towel * RPE 11-13
& + chest mobilization exercise with POWERbreathe®MEDIC IMT  + (25-30min/session)*2times
* 20-35reps/set
* cool down-stretching
self-care - recording of personal training
training (date, time, repetition, feeling)

A: breathing education, B: breathing re-education and practice
C: resistance inspiratory muscle training(chest mobilization exercise + inspiratory muscle strengthen device)

D: self-care training
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Fig. 1. Outstretching arms with inspiration.
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Table 3. Comparisons of pulmonary function and respiratory muscle strength between the two groups

Total(n = 21)

CBG(n = 11) CG(n = 10) p-value
FVC(L) pre 245 £ 54 3.16 £ 1.72 481
post 254 £ 49 2.68 = 0.75 778

p-value 286 333
FEV,(L) pre 2.16 £ .52 239 + 0.64 Al4
post 228 £ .50 237 £ 0.82 761

p-value 241 678
FEV/FVC(%) pre 89.70 + 5.96 81.11 = 19.57 .306
post 89.00 + 6.81 86.00 + 16.43 939

p-value 721 343
PEF(L) pre 5.10 = 2.47 6.63 = 1.65 231
post 6.73 + 2.11 6.08 £ 2.26 573

p-value .041 386
ERV(L) pre 60 + 34 54+ 49 130
post 96 + .65 70 £ .35 .369

p-value 326 285
VC(L) pre 278 £ 65 267 + .56 526
post 234 £ 64 2.64 £ .53 .596

p-value 139 721
VE(mL/min) pre 2527 + 10.59 18.65 + 6.94 257
post 16.95 + 11.36 14.67 = 7.39 967

p-value .093 074
MIP(cmH,0) pre -46.45 £ 18.16 -48.75 £ 17.80 1.000
post -58.90 £ 20.82 -43.25 £ 20.21 .148

p-value .003 263
MEP(cmH,0) pre 71.64 + 32.61 71.70 = 31.51 .888
post 85.72 + 37.66 57.50 + 22.65 .083

p-value .007 .068

M + SD

CBG: complex breathing training group, CG: control group, FVC: Forced Vital Capacity, FEV1: Forced Expiratory Volume in one second,
PEF: Peak Expiratory Flow, ERV: Expiratory Reserve Volume, VC: Vital Capacity, VE: Minute Ventilation, MIP: Maximal Inspiratory

Pressure, MEP: Maximum Expiratory Pressure.
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