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= Abstract =
Development of the Home-Based Pulmonary Rehabilitation Program
for Patients with Chronic Lung Disease

Seong Ho Yoon, Joo Ok Na, Yangjin Jegal, Myung Wha Kim*,
Eung Suk Kim*, Tae Sun Shim, Chae Man Lim, Sang-Do Lee,
Younsuck Koh, Woo Sung Kim, Won Dong Kim, Dong Soon Kim

Division of Pulmonary and Critical Medicine, Department of Internal Medicine
and Health Promotion Center*
Asan Medical Center, Univ. of Ulsan College of Medicine, Seoud, Korea

Background : Even though it is well known that pulmonary rehabilitation {PR) improves exercise capacity,
and the quality of life, in patients with chronic lung diseases, not many patients can attend hospital based inten-
sive PR in Korea. The purpose of this study was to develop a method for a home-based PR program, and
study its effectiveness.

Methods . Twenty patients with chronic lung diseases were randomly divided into two groups : a home PR
group comprising of 10 male patients, with a mean age of 70 years, and a control group comprising of 10 male
patients, with a mean age of 65 years. We developed exercise programs, depending on the exercise capacity of
each patient, which were easy to do at home. The PR program consisted of a 12 week period of enforced aero-
bic (mostly walking) and muscle strengthening exercises, as prescribed by the exercise specialist, in accordance
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with the functional capacity of the patient. In addition to the education, nutritional and psychiatric consultation
was undertaken, and respiratory muscle training arranged. Patients visited hospital every 2 weeks for evalua-

tion and exercise prescription.

Results : All patients finished the 12 week course of therapy. Following the home PR, the endurance times and
work capacity of the upper and lower extremities were significantly increased in the treatment group in com-
parison to the controls. The six minute working (Eds note : should) ‘working’ read “walking”?) distance was
increased from 465 £60 m to 508 £37 m and the maximal inspiratory pressure from 72.8+27.2 crmH 0 to 91.4
+30.9 emH0. The quality of life, as assessed by St Georges Respiratory Questionnaire (SGR@), was also im-
proved following PR. (Eds note : do you have figures for béfore and after, and a reference for the SGRQ? ie.

for the main paper.)

Conclusion : The home PR program we developed seered to be applicable, and effective, to most of the pa-
tients with chronic lung diseases in this study. (Tuberculosis and Respiratory Diseases 2002, 52 : 597-607)

Key words : Home-based pulmonary rehabilitation, Chronic lung disease, Exercise capacity and endurance,

MIP, Quality of life.
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Table 1. Walking program according to the functional capacity of the patients

Weeks Low Group

Moderate Group

High Group

1 130(m) X 10=1300(m)

220(m) X 10=2200(m}

310(m) X 10=3100(m}

2 160{m) x8=1300(m) 275(m) X8=2200(m) 390(m) X8=3100(m)}

3 220(m)x6=1300(m) 370(m) X 6=2200(m) 520(m) X6=3100(m)

4 325(m)x4=1300(m) 550(m) x4 =2200(m) 775(m) X4=3100(m)

5  650(m)x2=1300(m) 1100(m) x2=2200(m) 1550(m) X2=3100(m)

6 1300(m) X 1=1300(m} 2200(m) x 1=2200(m} 3100(m)

7 1300(m) +500{m)=1800(m) 2200(m) +900(m) =31006(m) 3100(m) +1200(m) =4300(m)
8  1400(m) +400{m)=1800(m) 2400(m) +700(m) =3100(m) 3500(m) +1000(m) =4300(m)
9 1500(m) +300{m)=1800{m) 2600(m) +500(m) =3100{m) 3500(m) +800(m) =4300(m)
10 1600(m)+200(m) =1800(m) 2800(m) +300(m)=3100(m) 3800(m) +500(m) =4300(m)
11 1700(m) +100(m) =1800{m) 3000(m) +100{m) =3100(m) 4050(m) +250(m) =4300(m)
12 1800(m) 3100(m) 4300(m)

1083 1)352e% 15508 FA=QIc Fh)-
5o #d] /1EHNE 2R A2 F Jde 15719
Az Z2ade 1k AP, K Z¥EA
L5E FRIEY. fAASSE At 2 o] 43)
Hout, a7t Aol 144 AHAY el F &
71718 7HAL Qe ASE ol & ol&3|= syt
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e g sl AP UEAE o] gsle] A
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Table 2. Changes in pulmonary functions after the rehabilitation

Rehabilitation group Control group

Variables Baseline 12 weeks  p value Baseline 12 weeks  p value
FVC (% pred.) 7h7+£21.3 882%143 NS 756+16.8 76.3116.3 NS
FEV, (% pred) 420126 445+11.9 NS 38.3+139 396+11.7 NS
FEV/FVC (%) 34.6+9.9 35.2£95 NS 36.518.1 36.7+9.1 NS
DLco (% pred) 6241236 62.6x16.5 NS 76.9+2569 72.8%20.9 NS
TLC (% pred) 1287+15.0 126.7+14.9 NS 12144246 1156.6+23.1 NS

V (% pred) 1744+453 163.7+434 NS 172.8+43.9 164.8+42.1 NS
MVV (L/min) 1124£87 112.1£9.0 NS 115.8+10.0 115.6+10.2 NS

Mean=%SD ;
TLC © total lung capacity ; RV : residual volume.

o AW 6F= 2587 A t o Suly) 2B Aol Ax g9l St George's Respiratory Ques-
637+ 35E FE 4 JEE Fuit) EFAYE tionnaire(SGRQ)+ paired t-test® W] w3FA T,
Aggsle] 7187 F=Zzafs fAskY EEH AAele] HlaEAE non-paired t-

o -

(Table 1) 3 194 & & Fgoixzl

&% testE AHEEITh BB BAXNElE SPSS 100 =
A 1FAAE 130 v 2] & F4& Hst 2723 (SPSS Inc., Chicago, IL, USA)E 431
L, OlE 103] WH3sled 1300 FIE 7] ¥ A7) & 3, P<0.05 91 3% BATE feldo] At Row
L TR HEolHye] TRAY e F4 8l st

o

1300 "HE& A3 & & F2& sk, 500 7

HE 23 v & )e5s $add ¢5nlees 1 A 3
740 59 ol% AFSES slelch
1. M SEMEXE THE
4) 3FT %
3EZ s HYEZIY(maximum inspiratory tH Hyol i ﬂx}*ol A ke 2 HoA &%
pressure . MIP) & o] &3] 2R3y, £H g3} AT, 108 2571 12571 2 aes &

2 QY 29l Aa REEe MIPO] 30% 2 B ﬂ%‘}iq-
golomalt B AME FFL FHS MIP]

30% ¢ ¥&l= TIMT (Threshold Inspiratory Mus- 2. ©7ls HA

cle Trainer, Health Scan Product Inc., NJ, USA)

£ o] &3l 158 Bt 8HF 23] & HA] FHe % 3T A8 E A AFAET F h27 22l 4%, A7s
AL MIP 3 588 7t idais SAH0R &

3) SAHINzZ| o3& Aol7t §Igal ABAFT 2 T Bl

ZF AgE BT + gz 359, a8 s ABAE AF2 d7leHA] Hale BEER %

2 AF Hrls, &8558 AH, MIP, 598 7} t}.(Table 2)
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Table 3. Changes in the parameters of incremental exercise test and exercise endurance after

the rehabilitation

Rehabilitation group Control group

Variables Baseline 12 weeks

p value Baseline 12 weeks  p value

WR max (watts) 533+£117 584x119
VO; max (L/min) 0.75+£020 080022
AT (L/min) 064+0.18 064+026
O, pulse (ml/beat) 702+135 6.68+158
HR max (beats/min) 126.0+19.1 1324+179
Ve max (L/min) 34.1+986 36.0+10.1
Lower extremily 0436 148437
Duration (sec)
Work (Joule) 372+£75 41.1+£86
Upper extrernity 53+16 62422
Duration (sec)

Work (Joule) 156+46 194+53

NS b82+244  60.1+£235 NS
NS 0.85£031 0.84%+0.29 NS
NS 0.84+021 0.77x0.22 NS
NS 82451 6.9+2.2 NS
NS 13414281 133.7+23.1 NS
NS 3244115  31.8%9.1 NS

0.002 01428 10.4£3.0 NS
0.01 378+164 41.7+173 0.043
0.02 6.3+44 57+39 NS

0.001 183£115  17.8%97 NS

Mean£SD ;

WR max maximal work rate; VO:;max, | maximum oxygen consumption ; AT . anaerobic
threshold ; HRmax, | maximum heart rate ; VEmax, | maximum minute ventilation.

Table 4. Changes in 6 minute walking distance and maximum inspiratory pressure after the

rehabilitation
Rehabilitation group Control group
Variables Baseline 12 weeks  pvalue  Baseline 12 weeks  p value
6 min walk (m) 464.9+59.8 5084+372 0.003 490.8+66.3 51341566 NS
MIP (emH,0) 7281272 937+36.6 0.012 91.4+309 100.2+32.9 NS
Mean%SD ;

MIP  maximal inspiratory pressure.

3. Cith| 23531 HAl

ARAALTHESGAE o83 i LFFsA
4 ABABTNAN HAe%, HWIRGAF(VO,
max), T4kx93) (anaerobic threshold), AkAw
(oxygen pulse) BF BAAoR T Wdle B
olA] ghgton PiRFAMR BAH o2 foft Wl
£ 9t} (Table 3)

4. R TEEAL 62 2HZAL X HOiE7 |

ATEAANA QA BT Al &FAEA LT
o] Fo5H BN, AR FEASA
IFe Fog F7HE 2P0y gz A9
dgnt Z718 RGr) (Table 3) 68 Ry zs) 3
HE7IUE AR 5 F Fod SV B
dovzFAM e e ¥y 15T (Table 4)
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Table 5. Changes in the quality of life (St. georges respiratory questionnaires)

Rehabilitation group Control group
Score Baseline 12 weeks  p value Baseline 12 weeks  p value
Symptom 479+206 454+21.1 NS 50.0+19.3 48.9x23.0 NS
Activity 68.5+19.2 55.0+149 0.008 625+£146 645x19.6 NS
Impact 394+£187 21.8+£123  0.001 386+135 33.3X132 0.02
Total 496+167 357x£120  0.001 477+£117 453%145 NS
Mean+SD

5. St Georges £&7| ME=A}(St Georges Re-
spiratory Questionnaire : SGRQ) & £& 449
& sl

SGRQE A7 ol & 387154 (symptoms),
2559 (activity) 7 934 (impacts) 3554 &
g 767 Aor 7AEo] o, o5 3 A
T 0~1008 02, A7t H&55 49 Ho] £+
5&e oudt). A& SGRQ Aee AEH
B Fo X4 Hjg), ey d¥EIE L F
e BT BAACE fojst /A=, gz
oA e G B3 5 o)l {9 g Wk
Ho|x] eigktt (Table 5)
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