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[ Abstract] Objective To investigate the intervention effect of classified pulmonary rehabilitation based on k—means

clustering method on patients with stable chronic obstructive pulmonary disease ( COPD ) .Methods From January to June
2018, a total of 242 stable COPD patients were selected in the Department of Respiration, the Fifth People” s Hospital of
Datong, the general information (including age, disease course, kinds of underlying diseases, BMI, number of acute
exacerbation ) , indexes of pulmonary function (including FEV,/FVC and FEV,%pred ) , 6MWD, dyspnea status ( including
mMRC score and number of dyspnea ) , nutritional impairment score, CAT score, SAS score and ADL score were collected.
Optimal classification of the 242 stable COPD patients were divided into three crowds by k—means clustering method, after
that 30 patients were randomly selected as Al group and 30 patients as B1 group in the first classified stable COPD patients,
30 patients were randomly selected as A2 group and 30 patients as B2 group in the second classified stable COPD patients, 30
patients were randomly selected as A3 group and 30 patients as B3 group in the third classified stable COPD patients. Patients in
groups Al, A2 and A3 were treated received routine rehabilitation program, while patients in groups B1, B2 and B3 received
classified pulmonary rehabilitation based on k—means clustering method, all of the 6 groups were continuously intervened for 6
months. Indexes of pulmonary function and 6MWD were compared between A1 group and B1 group before and after intervention,
number of acute exacerbation, indexes of pulmonary function, 6MWD and mMRC score were compared between A2 group
and B2 group before and after intervention, meanwhile indexes of pulmonary function, 6MWD, mMRC score, nutritional
impairment score, CAT score and SAS score were compared between A3 group and B3 group before and after intervention.
Results (1) There was no statistically significant difference in FEV,/FVC, FEV,%pred or 6MWD between groups Al and B1
before intervention ( P>0.05) ; 6MWD in B1 group was statistically significantly longer than that in A1 group after intervention
( P<0.05 ), while no statistically significant difference of FEV,/FVC or FEV %pred was found between groups A1 and B1( P>0.05 ).

(2) There was no statistically significant difference in number of acute exacerbation, FEV,/FVC, FEV,%pred, 6MWD or
mMRC score between A2 group and B2 group before intervention ( P>0.05) ; after intervention, number of acute exacerbation
in B2 group was statistically significantly less than that in A2 group, and mMRC score in B2 group was statistically significantly
lower than that in A2 group ( P<0.05) , while no statistically significant difference of FEV,/FVC, FEV %pred or 6MWD
was found between A2 group and B2 group ( P>0.05) . (3) There was no statistically significant difference in FEV,/FVC,
FEV %pred, 6MWD, mMRC score, nutritional impairment score, CAT score or SAS score between A3 group and B3 group
before intervention ( P>0.05) ; after intervention, mMRC score, nutritional impairment score, CAT score and SAS score in
B3 group were statistically significantly lower than those in A3 group ( P<0.05) , while no statistically significant difference of
FEV,/FVC, FEV,%pred or 6 MWD was found between A3 group and B3 group ( P>0.05) . Conclusion Classified pulmonary
rehabilitation based on k—means clustering method can be targeted in improving the exercise endurance in first classified stable
COPD patients, reducing the number of acute exacerbation and severity of dyspnea in the second classified stable COPD
patients, relieving the severity of dyspnea and anxiety as well as improving the nutritional status and quality of life in the third
classified stable COPD patients.
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Table 1 k-means clustering results for stable COPD patients A3 415 B3 40 H % T WHT FEV,/FVC. FEV %pred. 6MWD .
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1 0897 0640 098  -1306 0746 -237
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Table 2  Core of k—-means clustering method for stable COPD patients ( normalized value )
- 3 2y T PIEya
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KA VG VA MRKEC BURS WA WP Y
12 -015 -014 -036 027 -0.38 0.63 0.56 0.50 -0.57 -0.43 -0.39 -0.63 -0.48 0.61
225 004 025 037 -045 044 0.32 0.50 0.23 0.62 0.41 0.09 0.25 -0.18 -0.14
325 017 -008 0.11 0.13 0.05 -1.29 -1.38 -0.99 0.13 0.16 0.47 0.63 0.91 -0.74
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Table 3 Comparison of general information, indexes of pulmonary function, 6MWD, dyspnea status, nutritional impairment score, CAT score, SAS

score and ADL score in stable COPD patients with different classifications

S B AR (%) TR (4E)  JERBESRMZE (Fh)  BMI (kg/m®)  AMMEREC () FEV/FVC (%) FEV %pred (%)

ERES 98 69.7 8.5 6.8+1.8 0.3+0.1 219+3.8 1.2+1.0 62.31 +4.88 60.20 + 5.39
RS 77 714 +8.8 9.8+£2.0 0.9+0.1 19.3+3.0 1.8+1.3 58.88 +4.64 56.79 +4.72
RS 67 72.7+10.8 72+1.9 0.7+0.2 20.9 3.6 1.7+1.4 46.98 +3.75 45.13 £4.30
F1H 2.108 3.560 13.281 13.187 16.178 239.160 196.301
P1i 0.124 0.030 <0.01 <0.01 <0.01 <0.01 <0.01
ES 6MWD (m) mMRC VP43 (43 ) FRIRIRIMERE () EFRZiFor (43) CAT P4 (43)  SASTF4 (43)  ADLFS: (41)
SIS 324 +48 1.7+ 1.0 0.7+0.5 0.3+0.1 182+5.3 50.0+7.9 90.3+9.9
EES 309 + 44 3.2+08 1.0+0.1 0.6 0.1 23.5+4.7 52.4+6.5 76.4 +17.5
EREN 239 £ 41 26+1.3 0.8+0.4 09+0.2 258+52 61.0+3.6 65.2+19.5
F1H 75.196 42.095 19.007 16.944 49.262 59.625 53.492

P{E <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table 5 Comparison of number of acute exacerbation, indexes of pulmonary function, 6MWD and mMRC score between A2 group and B2 group before and

after intervention

13 - SbEhnERE () FEV,/FVC (%) FEV %pred (%) 6MWD (m) mMRC ¥4 (43)
T THUE RRi] TG T TS T THUE TG THUE
A2 4] 30 25+1.8 1.8x13 5822+4.86 58.95+4.42 56.33+4.53 5731+449 31051 316+59 3308 2406
B2 4 30 2213 1108 57.95+4.43 5823+3.84 57.16+4.71 58.14+5.46 307+33 339+48 3.1+08 1.5x05
1l 0.744 2377 0.255 0.681 -0.693 -0.638 0.295 -1.623 -0.960  6.312
P 0.460 0.021 0.822 0.499 0.491 0.526 0.769 0.110 0.331 <0.01
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Table 6 Comparison of indexes of pulmonary function, 6MWD, mMRC score, nutritional impairment score, CAT score and SAS score between A3 group

and B3 group before and after intervention

FEV/FVC (%) FEV,%pred (%) 6MWD (m)
25 %L — — —
T THifs TR T T T
A3 30 46.15 +3.75 4730 + 4.69 44.92 + 4.69 46.14 +3.77 231 + 40 251 £43
B34 30 47.23+3.72 48.43 +4.37 45.52 £ 4.15 46.67 + 4.40 240 + 35 250 + 46
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AR THE R T R T R T e
A3 4 25+ 14 24212 0.9+0.8 0.8+0.6 259+43 25733 60.2+3.6 589+4.8
B3 41 25+1.3 14+1.1 0.9+0.7 03+0.2 25.1+5.6 223+38 61.4+34 48.1+45
i 0.000 3.341 -0.173 2.536 0.569 3.654 -1.256 8.894
P 1.000 0.001 0.863 0.015 0.572 0.001 0.214 <0.01
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