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Influencing factors of frailty and pre-frailty in elderly patients with chronic
obstructive pulmonary disease

Duan Fei, Zhao Shihong, Sun Xiaowei, Xiao Jiangqin "
(Department of Nursing Administration, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumqi 830000, China)

[ Abstract] Objective To explore the influencing factors of frailty and pre-frailty in the elderly patients with chronic obstructive
pulmonary disease (COPD). Methods Using the convenient sampling method, a total of 326 elderly COPD patients hospitalized in
the Department of Respiratory Diseases of the People’s Hospital of Xinjiang Uygur Autonomous Region from November 2021 to May
2022 were selected as the research subjects. A questionnaire survey was conducted, and the patients’ related laboratory indicators were
collected using the general information questionnaire, Morse fall scale, COPD assessment test, Pitisburgh sleep quality index, short-
form mini-nutritional assessment, 15-item geriatric depression scale, and social support rating scale. Unordered multinomial logistic
regression analysis was performed to explore the influencing factors of frailty in the elderly COPD patients. SPSS 26.0 was used for
statistical analysis. Depending on data type, variance analysis, rank sum test or X test were used for data comparison between two
groups. Results The prevalence of frailty and pre-frailty was 39.57% (129/326) and 34.05% (111/326) in the elderly COPD
patients. The unordered multiple logistic regression analysis showed that being female, multiple medications, sleep problems, malnutri-
tion and high B-type natriuretic peptide were the common influencing factors. However, age (OR=1.090, 95%CI 1.027-1.157;
P=0.004) , body mass index <23.9 kg/m*( OR=0. 109,95%CI 0. 042—-0.283; P<0.001), social support ( OR=4.621, 95%CI
1.222-17.470; P=0.024) and high hemoglobin ( OR=1.042,95%CI 1.007-1.078; P=0.018) only affected pre-frailty. COPD
assessment test score (OR=11.962, 95% CI 3.056-46.831; P<0.001), pulmonary function GOLD grade ( OR=8.094, 95% CI
1. 862-35. 188; P=0.005) and depression (OR=27.177,95%CI 2.811-262.705; P=0.004) only affected the frailty. Conclusion The
incidence of frailty and pre-frailty in the elderly COPD patients is relatively high, and different influencing factors affect frailty in different
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degrees. Different personalized intervention measures should be taken to prevent the occurrence of pre-frailty, and to control and reverse

frailty at the same time.
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Table 1 Status of frailty and pre-frailty in elderly

patients with COPD [n(%)]

Frailty group Pre-frailty group
Item

(n=129) (n=111)
Weight loss 36(27.9) 11(9.9)
Slow walk 109(84.5) 32(28.8)
Grip strength decreased 102(79.1) 44(39.6)
Low activity 83(64.3) 21(18.9)
Exhaustion 95(73.6) 29(26.1)

COPD: chronic obstructive pulmonary disease.
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Table 2 Comparison of different characteristics among three groups

Item Non-frailty group(n=286) Pre-frailty group(n=111) Frailty group(n=129) X*/F/Z P value
Gender[ n( %) ] 8.759 0.013
Male 52(29.2) 48(27.0) 78(43.8)
Female 34(23.0) 63(42.6) 51(34.5)
Age(years, x+s) 68. 60+7. 55 71.41+7.22 74.65+8. 03 16. 609 <0.001
Level of education[ n( %) ] 13. 306 0.010
College or above 20(18.2) 39(35.5) 51(46.4)
Middle school or high school 34(40.5) 25(29.8) 25(29.8)
Primary school or below 32(24.2) 47(35.6) 53(40.2)
Marital status[ n( %) | 8.747 0.013
Married 70(28.2) 91(36.7) 87(35.1)
Divorced/widowed 16(20.5) 20(25.6) 42(53.8)
Inhabiting information[ n( %) ] 3.826 0. 148
Living alone 18(36.0) 12(24.0) 20(40.0)
Live with families 68(24.6) 99(35.9) 109(39.5)
Average household income[ n( %) ] 5.114 0.078
<3 000 yuan 44(22.0) 72(36.0) 84(42.0)
=3 000 yuan 42(33.3) 39(31.0) 45(35.7)
BMI[n(%) ] 30.773 <0. 001
<24.0 kg/m’ 30(17.4) 81(47.1) 61(35.5)
>24.0 kg/m’ 56(36.4) 30(19.5) 68(44.2)
Disease course [n( %) | 13.505 0. 001
<10 years 70(29.7) 87(36.9) 79(33.5)
>10 years 16(17.8) 24(26.7) 50(55.6)
Smoking[ n( %) ] 9.874 0.007
Never/ quit 56(22.8) 82(33.3) 108(43.9)
Yes 30(37.5) 29(36.3) 21(26.3)
Drinking[ n( %) ] 3.792 0. 150
Never/ quit 62(24.0) 89(34.5) 107(41.5)
Yes 24(35.3) 22(32.4) 22(32.4)
Polypharmacy[ n( %) ] 27.672 <0.001
No 84(31.8) 91(34.5) 89(33.7)
Yes 2(3.2) 20(32.3) 40(64.5)
Combined chronic diseases[ n( %) ] 9.912 0. 007
No 40(35.9) 73(29.7) 85(34.4)
Yes 46(20.2) 38(36.9) 44(42.9)
Pulmonary function[ n( %) ] 68.703 <0.001
Mild and moderate 76(34.5) 91(41.4) 53(24.1)
Heavy and extremely heavy 10(9.4) 20(18.9) 76(71.7)
Morse fall scale[ n( %) ] 32. 605 <0. 001
Low risk 44(44.0) 35(35.0) 21(21.0)
Medium risk 40(18.9) 74(34.9) 98(46.2)
High risk 2(14.3) 2(14.3) 10(71.4)
COPD assessment test[ n( %) ] 66. 426 <0.001
Mild and moderate 48(57.1) 28(33.3) 8(9.5)
Heavy and extremely heavy 38(15.7) 83(34.3) 121(50.0)
Sleep problems[ n( %) ] 50.710 <0.001
No 54(46.6) 42(36.2) 20(17.2)
Yes 32(15.2) 69(32.9) 109(51.9)
Nutritional status[ n( %) | 41.710 <0.001
Malnutrition 2(3.2) 14(22.6) 46(74.2)
Normal 84(31.8) 97(36.7) 83(31.4)
Depression state[ n( %) | 112. 030 <0. 001
Yes 2(2.4) 8(9.5) 74(88.1)
No 84(34.7) 103(42.6) 55(22.7)
Social support[ n( %) ] 59.528 <0.001
Low level 2(5.0) 8(20.0) 30(75.0)
Medium level 58(23.4) 97(39.1) 93(37.5)
High level 26(68.4) 6(15.8) 6(15.8)
WBC[x10°, M(Q,, Q)] 6.01(5.20,6.90) 6.63(5.56,8.04) 6.55(5.36,8.05) 4.507 0. 105
RBC[ x10", M(Q,, 05) ] 4.57(4.36,5.07) 4.51(4.23,4.82) 4.58(4.18,4.76) 2.381 0.304
Hb[g/L, M(Q,, Q3)] 146.00( 136.00,158.00) 140.00( 133.00,156.00)  141.00( 125.50,151.00) 9. 638 0. 008
PLT[XIOQ, M(Q,, Q3)] 232.00(199.00,287.00) 229.00(201.00,271.00)  235.00(176.00,261.00) 4.315 0.116
CRP[mg/L, M(Q,, 03)] 3.80(1.05,6.65) 5.02(2.10,12.20) 7.32(3.80,22.65) 14.632  0.001
IL-6[ ng/L, M(Q,, Q3) ] 3.24(2.02,6.19) 5.06(2.24,10.75) 9.71(4.74,18.84) 39.798  <0.001
PCT[ wg/L, M(Q,, Q3)] 0.04(0.02,0.06) 0.04(0.02,0.09) 0.04(0.02,0.12) 0.409 0.815
Alb[g/L, M(Q,, Q3)] 40.54(38.02,43.53) 39.40(36.05,42.01) 39.00(34.75,41.35) 13.792 0. 001
Cr[ pmol/L, M(Qy, Q3)] 69.50(57.70,78. 40) 63.40(55. 40,76. 60) 69.70(60. 10,81.20) 4.989 0.083
UA[ pmol/L,M(Q, Q3) ] 301.00(246.00,360.79)  276.19(231.22,334.28)  296.00(249.00,368.80)  2.727 0.256
BNP[ ng/L, M(Q,, Q)] 13.30( 10.00,31. 60) 23.60( 10. 10,58. 60) 33.20(14.90,71.60)  23.990  <0.001

BMI: body mass index; COPD: chronic obstructive pulmonary disease; WBC: white blood cell; RBC: red blood cell; Hb: hemoglobin; PLT: platelet;
CRP: C-reactive protein; IL-6; interleukin 6; PCT: procalcitonin; Alb; albumin; Cr; creatinine; UA . uric acid; BNP: B-type natriuretic peptide.
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Table 3 Multinomial logistic regression analysis of influencing factors of frailty in elderly patients with COPD

Pre-frailty Frailty
Factor
OR 95%CI P value OR 95%CI P value
Age 1. 090 1.027-1.157 0. 004 1. 065 0.991-1. 144 0. 086
Gender( control =male) 3.851 1. 140-13.015 0.030 0.182 0.047-0.703 0.013
BMI( control = <24. 0 kg/m?) 0. 109 0.042-0.283 <0. 001 0.573 0.171-1.923 0.367
Polypharmacy ( control =no) 13.583 1.484-124. 321 0.021 20. 788 1.890-228. 617 0.013
COPD assessment test( control =light and moderate ) 2.157 0.867-5.362 0.098 11.962 3.056-46. 831 <0.001
Pulmonary function( control =light and moderate ) 1.436 0.393-5.247 0.584 8. 094 1.862-35. 188 0. 005
Sleep problems( control =no) 5.525 2.138-14.275 <0.001 32.302 8.567-121.798  <0.001
Nutritional status( control =normal ) 21. 606 2.269-205.716 0. 008 19. 058 1. 841-197. 243 0.013
Depression state( control =normal ) 1.444 0.125-16.752 0.769 27.177 2.811-262.705 0.004
Social support( control =low level )
Low level 17. 637 1.410-220. 577 0.026 5.089 0.315-82.320 0.252
Medium level 4.621 1.222-17.470 0.024 0.984 0.202-4. 800 0.984
Hb 1.042 1.007-1.078 0.018 0.997 0.960-1. 036 0. 887
BNP 1.015 1.003-1.028 0.016 1.016 1.004-1.029 0.012

BMI: body mass index; COPD: chronic obstructive pulmonary disease; Hb: hemoglobin; BNP: B-type natriuretic peptide.
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