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[ Abstract] Objective To investigate frailty in the elderly inpatients with chronic obstructive pulmonary disease (COPD) and to
analyze its influencing factors. Methods A total of 260 elderly COPD inpatients in China Resources WISCO General Hospital from
January 2021 to December 2022 were selected by convenience sampling. A self-made questionnaire was used to gather patients’ general
information. The patient’s frailty was assessed using the Clinical Frailty Scale. Hemoglobin, 25-hydroxyvitamin D (25-OH-D) , interleukin-6
(TL-6) were measured. Univariate and multivariate logistic regression analysis were performed to analyze the influencing factors of frailty in
the elderly COPD inpatients. SPSS statistics 25. 0 was used for statistical analysis. Data comparison between two groups was perfomed using
¢ test or X test depending on data type. Results A total of 260 questionnaires were distributed and 260 (100.00%) were recovered. Among
the 260 patients, 67 (25.77%) developed frailty. Gender, age, smoking, exercise habits, nutritional status, disease severity and
lung function were the influencing factors for frailty in the elderly COPD inpatients ( P<0.05). The levels of hemoglobin and 25-OH-D
in the frailty group were significantly lower than those in the non-frailty group, the levels of 1L-6 in the frailty group were significantly
higher than those in the frail group, and the differences were statistically significant ( P<0.05). Logistic regression analysis showed
gender, age, smoking, exercise habits, nutritional status, disease severity, lung function, low hemoglobin expression, low 25-OH-D
expression, and high IL-6 expression were risk factors for frailty in the elderly COPD inpatients (OR=3. 174, 1. 556, 3.162, 1.735,
2.649, 5.089, 2.162, 1.314, 1.974, 2.173; P<0.05). Conclusion The incidence of frailty among the elderly COPD inpatients
in the hospital in Wuhan is high and is affected by gender, age, smoking, exercise habits, nutritional status, disease severity, lung
function, hemoglobin, 25-OH-D, and IL-6 levels. Reasonable clinical intervention should be offered to reduce the incidence of frailty.
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Table 1  Single factor analysis of frailty in elderly

COPD inpatients [(n(%) ]
Ttem n Peuplf: with X* P value
frailty

Gender 5.789  0.016
Man 158  49(31.01)
Woman 102 18(17.65)

Age 5.082  0.024
=75 years 113 37(32.74)
<75 years 147 30(20.41)

Body height 1.608  0.205
=165 cm 134 39(29.10)
<165 cm 126 28(22.22)

Body mass index 0.074 0.785
Normal 105 28(26.67)
Obesity 155 39(25.16)

Smoking 12.387 <0.001
Yes 97 37(38.14)
No 163 30(18.41)

Drinking 0.302 0.583
Yes 109  30(27.52)
No 151 37(24.50)

Marital status 0.082 0.775
Marrited 167  44(26.35)
Divorced/ Widowed/ Unmarried 93 23(24.73)

Exercise habits 10.291  0.001
Yes 101 15(14.85)
No 159 52(32.70)

Education level 0.085 0.770
High school or below 163 43(26.38)
University and above 97 24(24.74)

Nutritional status 6.815 0.009
Normal 159 32(20.13)
Malnutrition 101 35(34.65)

Disease severity 6.957 0.008
Level I-1I 163 51(31.29)
Level 1l 97 16(16.49)

Pulmonary function 7.961 0.005
Moderate impairment 158 31(19.62)
Severe impairment 102 36(35.29)

Complication 0.257  0.612
Yes 9 24(25.00)
No 154 43(27.92)

COPD: chronic obstructive pulmonary disease.
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Table 2 Single factor analysis of laboratory indicators for

frailty in elderly COPD inpatients (xxs)
Hemoglobin 25-OH-D IL-6
Group

(g/L) (ng/ml) (ng/L)
Frailty 67 115.84+8.65 11.89+3.34 3.72+0. 84
non-frailty 193 121.43+9.04  14.76=4. 05 2.86+0. 69
t 4.409 5.215 8.293
P value <0. 001 <0. 001 <0.001

COPD: chronic obstructive pulmonary disease; 25-OH-D; 25-hydroxy-
vitamin D; IL-6; interleukin-6.
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Table 3 Assignment methods for each variable

Variable Assignment methods
Gender Woman=0,Man=1
Age <75 years=0, =75 years=1
Smoking No=0,Yes=1
Exercise habits No=0,Yes=1

Nutritional status Normal =0, Malnutrition =1
[ -1 level=0, I level=1

Moderate impairment=0,Severe impairment= 1

Disease severity

Pulmonary function

Hemoglobin Measured value
25-OH-D Measured value
1L-6 Measured value

25-OH-D; 25-hydroxyvitamin D; IL-6: interleukin-6.
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Table 4 Multivariate logistic regression analysis of frailty in elderly COPD inpatients

Influence factor B SE Wald X2 OR P value 95%CI
Gender 1.155 0.412 7.859 3.174 0. 005 1.415-7.117
Age 0. 442 0.201 4.838 1.556 0.028 1.049-2.307
Smoking 1. 151 0.439 6.877 3.162 0. 009 1.337-7.476
Exercise habits 0.551 0.231 5.690 1.735 0.017 1.103-2.729
Nutritional status 0.974 0. 401 5.902 2.649 0.015 1.207-5.813
Disease severity 1. 627 0.521 9.753 5. 089 0.002 1.833-14.129
Pulmonary function 0.771 0.307 6.308 2.162 0.012 1.184-3.946
Hemoglobin 0.273 0.132 4.280 1.314 0.039 1.014-1.701
25-OH-D 0. 680 0.311 4.782 1.974 0.029 1.073-3. 631
1L-6 0.776 0.304 6.518 2.173 0.011 1.198-3.943

COPD: chronic obstructive pulmonary disease; 25-OH-D: 25-hydroxyvitamin D; IL-6: interleukin-6.
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