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Correlation of six-minute walking test with lung fuction and quality of life in

patients with multimorbidity
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Abstract: Objective To dectect six-minute walking distance (6MWD) of patients with multimorbidity by an intelligent
six-minute walking test (6MWT) device, and to investigate the correlation of 6MWD with lung function, quality of life,
and clinical indicators. Methods A total of 138 patients with multimorbidity who were hospitalized in the General
Practice Department of Peking University Third Hospital from January to December 2022 were selected. 6MWT was
conducted in patients, and pulmonary function before and after the test was measured, and the general data, height,
weight, blood routine [ white blood cell (WBC) count, hemoglobin (Hb), platelet ( PLT) count], liver function
[albumin (ALB), aspartate aminotransferase ( AST), alanine aminotransferase ( ALT) ], renal function [ creatine
(Cr), blood urea nitrogen ( BUN), uric acid (UA) ], carbohydrate metabolism indicators [ fasting blood glucose
(FPG), glycated hemoglobin ( HbAlc) ], blood lipids [ total cholesterol (TC), triglycerides ( TG), low-density
lipoprotein cholesterol ( LDL-C) , high-density lipoprotein cholesterol ( HDL-C) ], echocardiographic indicators [ left
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ventricular end diastolic diameter (LAD), E peak, A peak, left ventricular ejection fraction| and SF-36 scores were
collected. The correlations between 6MWD and the above indicators were analyzed. Results Among the 138 patients,
58, 47, 23, and 10 patients coexisted with 2, 3, 4, 5 diseases respectively. 6MWD was positively correlated with
height, pre- and post-test pulmonary function [ forced vital capacity (FVC) , forced expiratory volume in the first second
(FEV1), FEV1/FVC], physical function, role-physical, Hb, ALT, LDL-C ( P<0.05), and negatively correlated with
age, FPG, HbAlc, and A-peak (P<0.05). Conclusion 6MWD is correlated with cardiovascular function and quality
of life in patients with multimorbidity, and can play an important role in evaluating and monitoring the overall function of
patients with multimorbidity.

Keywords: Six-minute walking test; Multimorbidity; Chronic diseases; Cardiopulmonary function; Quality of life;
Carbohydrate metabolism; Lipid metabolism
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2.1 BaRLAIRLA &G — IO AN 138 £
B, HNE 98 4, Lotk 40 ], 4y (60.17£14.58) 27,
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AFREAE 705 58 1147 Bi].23 5] 10 i 2 Bhgi
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24 ZREARMERELGBARATHHER 448
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2.5 6MWD 5 — % %4ty Pearson A X M £
g L AE 18 M s AR ) MWD 5 4 iy B AH OC (r =
-0.511, P<0.01), 5 5 & 2 FEMX(r=0.291, P=
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WAHXME(P>0.05)

2.6 6MWD L5 Aifi 3 4% 49 Pearson #8 % M54 4%
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Tab. 1 General information on patients with multimorbidity  (x+s)

P (%) ]

WH 5% o % (L) B (em) A E (kg) BMI( kg/m?)
2 FhIAE 58 39(67.2) 19(32.8) 56.71+14.57 168.19+7.90 68.17+14.27 23.96+4.12
3 FhtAE 47 35(74.5) 12(25.5) 59.81+14.86 167.79+8.27 70.09+17.02 24.69+4.54
4 Fhirg 23 17(73.9) 6(26.1) 66.87+12.35* 166.70+6.44 76.17+12.72 27.38+4.11
5 fptkAE 10 7(70.0) 3(30.0) 72.00+£5.51° 167.30+10.19 75.30+£17.80 26.75+4.95
X*/F 14 1.341 2.929 2.393 0.569 1.772
P1g 0.719 0.038 0.074 0.637 0.158
TE:a 15 2 R ILAEAH LE , P<0.05,
F2 ZWILEE YR B OMWD KT IIREA R (wts)
Tab. 2 6MWD and lung function in patients with multimorbidity — (x+s)
B FVC(L) FEVI(L) FEV1/FVC(%)

2H 51 1%k 6MWD(m) Ao - S - A "

IR E i IR S YT R
2 FhAtfE 58 481.00+105.36 2.59+1.05 2.68+1.19 2.35+£0.97 2.40+1.03 87.42+20.37 88.56+17.91
3FhitfE 47 454.20+£92.74 2.92+3.38 2.38+1.26 2.68+3.37 2.13+1.04 89.66+17.09 85.99+26.00
4 Fpdtfy 23 403.74+112.73° 2.31+£0.71 2.36+0.70 2.07+0.73* 2.10+0.67 89.00+12.10 89.74+£12.04
5L 10 352.74+137.47" 2.55+1.40 2.90+1.49 1.71+0.58% 1.85+0.53 73.74+18.56" 73.15+22.18%°
FA{g 4.806 1.695 0.339 4.499 1.803 5.504 4.657
P 0.004 0.174 0.797 0.006 0.153 0.002 0.005

T a N5 2 FRILIE AT L, P<0.05;b S5 3 M ILIEAI HL , P<0.05 ;¢ S5 4 Mt JEA7AI I, P<0.05,
F3 IR MR A SF-36 455 (41, ass)
Tab. 3 SF-36 in patients with multimorbidity ~ ( point, %+s)

2157 1% A IR AR — ek B K AR lLil: i I g At ez ik
2 fpibfE 58 70.2+42.6 84.0+19.5 59.7+20.8 81.1+12.3 85.9+17.2 85.3+31.2 82.5+12.2 44.2+25.5
3 FhdtrE 47 70.6+£41.7 81.1+20.9 61.2+24.2 83.4+12.4 86.7+15.8 87.4+30.4 82.8+12.8 42.8+25.4
4 fhdtrE 23 62.5+46.2 82.8+19.4 66.6+20.6 79.3+17.4 87.8+16.0 71.7+42.3 83.6+15.6 57.5£25.8%
SHE 10 62.5+51.8 75.8+35.7 60.4+18.6 86.3+9.9 79.2+21.0 79.1+39.6 89.0+8.2 53.1+£20.9
F1{a 0.450 0.228 0.069 0.945 0.514 1.226 0.608 2.182
P{i 0.718 0.876 0.976 0.421 0.674 0.306 0.612 0.093

TE:a 45 2 MR SEAAAR L, P<0.05:b 5 3 FhgOmIEA7A 1L, P<0.05,
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S5 HLAE ISR B 1 6MWD 5 Hb ALT \LDL-C 7K
SEIFAHE, 5 FPG HbAle 7K A IR A, 2%

AT

(x+s)

X (P<0.05), WK,

Tab. 4 Clinical data results of patients with multimorbidity — (x+s)

miH 2 B ALAE (n=58) 3 FPORILAE (n=47) 4 FpBfIbfF(n=23) 5 MR (n=10) F1H P1H

WBC(XIOQ/L) 7.1£2.1 6.7x1.7 7.2+1.6 7.2+1.5 1.070 0.366
Hb(g/L) 132.1+£24.2 125.7+20.5° 126.0+£21.9% 119.2+18.7% 3.431 0.020
PLT(X]OIZ/L) 222.3+65.0 221.7+£62.2 235.9+98.6 204.2+37.4 0.187 0.905
FPG( mmol/L) 5.90+1.29 7.42+2.62% 8.26+4.05" 13.00+9.53 8.668 <0.001
ALT(U/L) 25.1+19.5 23.2+23.9 18.8+8.8 11.5+4.3 1.387 0.252
AST(U/L) 23.6x13.9 26.0+35.9 21.7+£8.2 14.1£6.9 0.495 0.687
ALB(g/L) 42.7+£5.3 39.4+6.9° 40.8+6.2% 42.3£9.6 3.916 0.011

BUN( mmol/L) 6.65+2.75 8.84+7.18 8.76+2.96 9.73+4.61 1.744 0.164
UA( pmol/L) 341.5+91.9 375.2+89.7 403.8+112.8 366.5+168.9 1.672 0.179
TG (mmol/L) 4.49+1.22 3.94+1.14 3.96+1.09 4.23+0.79 0.612 0.609
TC(mmol/L) 1.98+1.84 1.87+1.25 2.23+1.76 3.03+2.39 1.924 0.132
HDL-C ( mmol/L) 1.17+0.31 1.07+0.28 1.02+0.23 0.95+0.33 2.282 0.085
LDL-C( mmol/L) 2.48+0.97 2.21+0.94 1.93+0.66 2.09+0.76 1.288 0.284
HbAlc( %) 6.02+1.12 6.76+1.39 7.88+1.90% 9.10+2.38%° 11.237 <0.001
LAD( mm) 47.5£4.7 48.2+£5.6 48.7+4.4 48.9+£5.2 0.491 0.689
BI85 %) 59.0+24.4 54.8+26.9 51.8+30.5 65.9+6.9 1.116 0.347
E g (m/s) 0.66+0.16 0.72+0.22 0.77+0.20 0.65+0.21 2.287 0.084
Al (m/s) 0.83+0.14 0.85+0.18 1.03+0.14% 1.02+0.18" 11.398 <0.001

Hra 5 2 FBRILAEA L, P<0.05;b 5 3 Mgk 1AMl L, P<0.05 ¢ g5 4 R 2L47 40 1L, P<0.05,

&S5 OMWD SfilihBEAI ARSI

Tab. 5 Correlation between 6MWD and lung function

MWD FVC FEVI FEVI/FVC

T v ot W o 0 )
r{H 0.452 0349  0.568 0.474  0.389  0.288
P <0.001  0.001 <0.001 <0.001 <0.001 0.006

£ 6 6MWD 5 SF-36 &30 fyAH

Tab. 6 Correlation between 6MWD and SF-36 scores

WiH r i P{H || WH r i P{E
EHALEE 0.436 <0.001 || #<hfe 0.189 0.088
PRI RE 0.321 0.003 || 1 /RHHBE 0.098 0.381
ARSI 0.151 0.175 || K5 pifa e 0.051 0.651
— BRI 0.171 0.126 || fa@HEAs 1k -0.084  0.454
ol 0.134 0.231
£ 7 MWD S RIERHAA G
Tab. 7 Correlation between 6MWD and clinical data

miH r {8 Py miH r {8 P1H
WBC 0.145 0.167 || TG 0.128  0.223
Hb 0.299 0.004 || TC -0.064  0.541
PLT 0.047 0.653 || HDL-C 0.097  0.358
FPG -0.224 0.033 || LDL-C 0.278  0.007
ALT 0.268 0.009 || HbAlc -0.302  0.005
AST 0.154 0.140 || LAD 0.170  0.111
ALB 0.187 0.081 || #F 44k 0.161 0.134
BUN -0.119 0.257 || E & 0.028  0.798
UA 0.034 0.750 || A 1% -0.301  0.004
RIS 1 S

—IGA 643 4 18 ~59 & i FE 2 10 HIF ST

R, H 6MWD 3k (601.6+55.51) m, H 4 ¢4k
(578+49.85)m, B h (623+52.53)m'°' . Bl 4F i
WK, Z i 1) 6MWD AR [E FE BT [, X 266 24
60~85 & g2 i & AT OMWT, 452 /R 321l
1) 6MWD (50273 ) m, Ho 40k H7 (487+70) m, 5
P (518£72)m" ™ Xt F 6MWD Hill i i385, H
R £ % ] Enright A1 Sherrill " 4338 1 3L F BMI Fl4E
W A R, B 6MWD (m) = 1 140 m-5.61 X
BMI-6.94 x4F 4% ; 2 :6MWD (m) =1 017 m—6.24%
BMI-5.83 x4y, 0] DAE B, 4F % . B & 0l 58 & %
OMWD 25 5L s ) , A5 i 45 3 5 H— 30

i ) A A VAN O Il D R () EE B2 FE b, AH LX)
BE LA B R A S R 9% FH B 5t, 78 S B A rh
32 B BRI, U R AR R 2 RSP AR R
FURLTT 2 . AHF5E % B 6MWD 5 FVC FEVI FEV1/
FVC Z [ fEAEIEAR G, BRAE A 24 & 4 th 6MWD 5
AT R 22 (A7 A AR A B AR e R A S R B
Wit LIRERI bR . R OMWT AT DL H] T X 18 Pk 0
B H R BT TIRe R Wa, 2 R WAl 22 AR 4h D fE
AR B

TEABESE T ,6MWD & SF-36 H A4z BEALRE Al AE
FRERREME R IEAA G, A PRI REZE 2 Z 0 R
H i A fa B tR Ol 2 15 BR A L H H s 3l (BB AT
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A2 UM BRI 1 AU
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T A B A T BE 0 A 0 TR RO A 4
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o I AR AR Y . E /A W H A G EF K D BE 1Y
WA SRR, EFELT E 1§/A L
E>1, 8Pk DI Re A 2 L, 20 =R T, (T 5k
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