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The Clinical Efficacy of an Individualized Pulmonary Rehabilitation Program in
Patients with Coal-worker Pneumoconiosis

Jeong Min Lee', In Ki Park’, Jong Kyu Kim’, Geun Jae Jeon®, Ju Ryung Kim*,
Ji Hong Kim’, Hee Cheongé, and Byoong Yong Choi'

Departments of "Internal Medicine and ’Rehabilitation Medicine, Seoul Medical Center, Seoul;
Departments of *Internal Medicine and *Rehabilitation Medicine, Taebaek Workers’ Compensation Hospital,
Korea Workers’ Compensation & Welfare Service, Taebaek;

Department of ’Internal Medicine, Medical Rehabilitation Center, Ansan Workers’ Compensation Hospital,

Korea Workers' Compensation & Welfare Service, Ansan, Korea

Background/Aims: It is unknown whether pulmonary rehabilitation (PR) is an effective intervention to manage coal-worker
pneumoconiosis (CWP). We evaluated the efficacy and safety of an individualized PR program in 53 patients with CWP
hospitalized in two medical institutions.

Methods: The PR program consisted of upper and lower extremity exercises to improve exercise endurance and skeletal
musculoskeletal strength. All subjects performed treadmill and ergometer exercise with steady loading weights three times/week
for 12 weeks. The following tests were performed before and after the study to investigate the efficacy of the PR program: modified
Borg scale, pulmonary function test, mid-thigh circumference, maximum muscular strength, 6-min walk distance (60MWD), and the
St. George’s Respiratory Questionnaire (SGRQ), Korean version.

Results: Forty patients (75.5%) completed their PR programs. They improved significantly on the modified Borg scale, mid-thigh
circumference, maximum muscular strength, 6SMWD (all p < 0.000), and SGRQ (p = 0.007); however, no significant improvement
was observed on the pulmonary function test. A significant improvement in dyspnea (p = 0.004) and 6MWD (p = 0.002) was
observed in 12 patients with forced expiratory volume in 1 sec < 60%. The PR program with smoking cessation resulted in
significantly more improvement on the 6 MWD (p < 0.0001) and the SGRQ score (p = 0.002), as compared to those of patients who
did not quit smoking.
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Conclusions: Our results show that an individualized 12-week PR program improves exercise capacity and quality of life for

patients with CWP. (Korean J Med 2014;87:690-697)

Keywords: Pneumoconiosis; Exercise therapy
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Table 2. Changes in clinical parameters after a pulmonary rehabilitation program in patients with coal-worker’s pneumoconiosis (n=40)

Ao F EAplA T8 A —
Table 1. Baseline characteristics of patients
Variables n=>53
Age (yr) 66.8£6.6
Sex (male:female) 49:4
Body mass index (kg/m’) 228+27
Number of current smokers 34 (64.2)
Radiographic nodular opacities”
Small nodules (type I-III, < 10 mm) 24 (45.3)
Large nodules (type IV, > 10 mm) 29 (54.7)
Number of bronchodilator (inhaler) users 32 (60.4)
Steroid/long-acting B,-agonist 10 (18.9)
Anticholinergic drugs 16 (30.2)
Short-acting B,-agonist only 7(13.2)
Type of pulmonary dysfunction
Restrictive pattern 12 (22.7)
Obstructive pattern 19 (35.8)
Mixed pattern 22 (41.5)
Pulmonary function
FEV,0>80% 6(11.3)
60% <FEV1,<80% 32 (60.4)
30% < FEV1,0< 60% 12 (22.6)
FEV10<30% 3(5.7)

Values are presented as number (%) or mean = SD.

FEV,, forced expiratory volume in 1 sec.
“International Labor Office classification.

Parameters Bascline Endpoint Change 2% p value
(0 wk) (13 wk) Lower Upper
Modified Borg scale (0-10) 7.23° 371 -3.52 -5.34 -1.61 <0.0001
FEV10 (L) 1.96 1.82 -0.13 -0.25 -0.02 0.022
FVC (L) 3.10 3.04 -0.06 -0.18 0.07 0.388
PEFR (L/min) 4.69 491 0.22 -0.58 0.12 0.202
Body mass index (kg/mz) 22.83 23.08 0.25 -0.13 0.58 0.551
Mid-thigh circumference (cm) 38.07 38.90 0.83 0.46 1.26 <0.0001
Six-minute walk distance (m) 383.87 429.05 45.18 26.53 63.82 <0.0001
Biceps muscle strength (/2 min) 17.67 27.65 9.98 8.66 11.29 <0.0001
Quadriceps muscle strength (/2 min) 12.35 21.25 8.90 7.59 10.21 <0.0001
SGRQ (0-100) 55.90 45.20 -10.70 -18.14 -3.54 0.007

CI, confidence interval; FEV |, forced expiratory volume in 1 sec; FVC, forced vital capacity; PEFR, peak expiratory flow rate; SGRQ,

St. George’s Respiratory Questionnaire.
*Mean value.
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Table 3. Comparison of changes in clinical parameters after a pulmonary rehabilitation program with or without quitting smoking

among current smokers at baseline

Quit smoking

Kept smoking

Parameters (n=12) (n=19) p value
Modified Borg scale (0-10) -63+1.2 221+1.5 <0.0001
FEVi, (L) -0.06 £0.14 -0.28+0.13 0.031
FVC (L) -0.10+0.35 -0.18+0.28 0.256
PEFR (L/min) 0.37+0.22 -0.14+0.31 0.017
Body mass index (kg/m’) 0.22+0.47 0.10+0.32 0.724
Mid-thigh circumference (cm) 1.21£0.18 0.79+0.21 0.012
Six-minute walk distance (m) 81.7+£234 38.1£12.2 <0.0001
Biceps muscle strength (/2 min) 9.13+0.61 8.98£0.34 0.698
Quadriceps muscle strength (/2 min) 8.13+£0.83 8.64+0.53 0.893
SGRQ (0-100) -13.4£22 715+3.1 0.002

Values are presented as mean + SD.

FEV,, forced expiratory volume in 1 second; FVC, forced vital capacity; PEFR, peak expiratory flow rate; SGRQ, St. George’s respira-

tory questionnaire.
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