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Construction and Validation of Nomogram Risk Model Based on Influencing
Factors of Respiratory Function Exercise Behavior in Patients with Chronic

Obstructive Pulmonary Disease™
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Zunyi, Guizhou, 563000, China )

ABSTRACT Objective: To explore the influencing factors of respiratory function exercise behavior in patients with chronic
obstructive pulmonary disease (COPD), and to construct a nomogram prediction model. Methods: 112 COPD patients in our hospital
from March 2021 to March 2023 were selected, and patients were divided into low compliance group (n=68) and high compliance group
(n=44) according to their respiratory function exercise behavior. The influencing factors of low compliance of respiratory function
exercise behavior in COPD patients were analyzed by univariate analysis and multivariate logistic regression analysis, and a prediction
model was constructed, the predictive value of the model was analyzed by receiver operating characteristic (ROC). Results: Age= 60
years old, on the job, no family support, dyspnea after activity, high disease uncertainty, and low exercise self-efficacy were independent
risk factors for low compliance of respiratory function exercise in COPD patients (P<0.05). The area under the curve (AUC) of age, on
the job, family support, dyspnea after activity, disease uncertainty, exercise self-efficacy and nomogram prediction model were 0.645,
0.645, 0.717, 0.600, 0.660, 0.672 and 0.908 respectively, the prediction model had higher predictive value for low compliance of
respiratory function exercise in COPD patients, when the cut-off value was 0.498, the sensitivity was 0.912 and the specificity was 0.795.
The internal validation of the Bootstrap method (B=1000) showed that the predicted curve after the correction of the deviation was
basically coincident with the ideal line, and the consistency index (C-index) was 0.816, indicating that the prediction ability of the model
was better. The decision curve shows that the threshold probability range was 0.01~0.92, and the net return rate was>0. Conclusion:
Age2 60 years old, on the job, no family support, dyspnea after activity, high uncertainty of disease, and low exercise self-efficacy are
independent risk factors for low compliance of respiratory function exercise in COPD patients. The predictive model can help to assess

exercise compliance and develop interventions.
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Table 1 Single factor analysis of low compliance of respiratory function exercise in patients with COPD

Projects Low compliance group(n=68) High compliance group(n=44) x P
Gender Male 42(61.76) 24(54.55) 0.575 0.448
Female 26(38.24) 20(45.45)
Age (years old) <60 22(32.35) 27(61.36) 9.136 0.003
= 60 46(67.65) 17(38.64)
Family per capita
; <5000 24(35.29) 19(43.18) 0.703 0.402
monthly income (yuan)
= 5000 44(64.71) 25(56.82)
BMI(kg/m?) <24 24(35.29) 15(34.09) 0.017 0.896
> 24 44(64.71) 29(65.91)
Junior high school
Degree of education 44(64.71) 32(72.73) 0.788 0.375
and below
High school and
24(35.29) 12(27.27)
above
Be on the job Yes 29(42.65) 6(13.64) 10.465 0.001
No 39(57.35) 38(86.36)
Family support Yes 20(29.41) 27(61.36) 11.199 0.001
No 48(70.59) 17(38.64)
Grading of lung
<2 24(35.29) 17(38.64) 0.129 0.720
function
=2 44(64.71) 27(61.36)
Difficulty breathing
o Mild 23(33.82) 34(77.27) 20.179 <0.001
after activity
Medium and
45(66.18) 10(22.73)
severe
Number of years in
] <2 45(66.18) 35(79.55) 2.340 0.126
hospital
22 23(33.82) 9(20.45)
Disease uncertainty Low 39(57.35) 34(77.27) 4.670 0.031
Mid-high 29(42.65) 10(22.73)
Surrounding
Yes 11(16.18) 15(34.09) 4.810 0.028
rehabilitation cases
No 57(83.82) 29(65.91)
Sports self-efficacy Low 42(61.76) 12(27.27) 12.729 <0.001
Rising-falling 26(38.24) 32(72.73)
Drug dependence Yes 24(35.29) 16(36.36) 0.013 0.908
No 44(64.71) 28(63.64)
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Table 2 Assignment

Variable Name

Assignment

Dependent variable Respiratory function exercise compliance

Independent variable Age
Be on the job
Family support
Difficulty breathing after activity
Surrounding rehabilitation cases

Disease uncertainty

Sports self-efficacy

1=low compliance, 0=high compliance
0=<60 years old, == 60 years old
0=yes, 1=no
O=yes, 1=no
0=mild, 1=medium and severe
O=yes, 1=no
0=low, 1=mid-high

0=low, 1=mid-high
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Table 3 Multi factor analysis of low compliance of respiratory function exercise in patients with COPD

Projects B SE Waldy® P OR(95%CI)
Agez 60 years old 1.299 0.586 4.904 0.027 3.664(1.161~11.562)
Be on the job 2.171 0.708 9.415 0.002 8.770(2.191~35.104)
Family support -1.572 0.598 6.916 0.009 0.208(0.064~0.670)
Difficulty breathing
o 2.544 0.645 15.567 0.000 12.725(3.597~45.020)
after activity
Surrounding
o -1.264 0.693 3.324 0.068 0.283(0.073~1.099)
rehabilitation cases
Disease uncertainty 1.496 0.632 5.603 0.018 4.462(1.293~15.393)
Sports self-efficacy -1.919 0.618 9.626 0.002 0.147(0.044~0.493)
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Fig.1 Construction of column diagram prediction model
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Fig. 4 Decision curve of nomogram risk prediction model

Test variables AUC SE P 95%CI cut-off value  Youdenindex  Sensitivity Specificity
Age ( years old) 0.645 0.054 0.010 0.539~0.751 L5 0.29 0.676 0.614
Be on the job 0.645 0.052 0.010 0.543~0.747 1.5 0.29 0.864 0.426
Family support 0.660 0.054 0.004 0.555~0.765 1.5 0.32 0.706 0.614
Difficulty breathing after activity 0.717 0.05 0.000 0.619~0.815 1.5 0.435 0.662 0.773
Disease uncertainty 0.600 0.054 0.076 0.494~0.706 L5 0.199 0.426 0.773
Sports self-efficacy 0.672 0.052 0.002 0.570~0.775 1.5 0.345 0.727 0.618
Nomogram model 0.908 0.028 0.000 0.853~0.964 0.498 0.707 0.912 0.795
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Fig. 4 Decision curve of nomogram risk prediction model
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