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cross-sectional study

Sun Zhiyan]’z, Pan Aihong2, Zhang Yun', Zhou Xun’, Zheng Menghan3, Zhao Yunfeng4, 'School of Nursing,
Anhui University of Chinese Medicine, Hefei, Anhui; Hospital Office, Hefei First People’s Hospital, Hefei, Anhui;
*Graduate School, Wannan Medical University, Wuhu, Anhui; *Stomatological Hospital Affiliated to Xuzhou Medical

University, Xuzhou, Jiangsu, China

[Abstract] Objective Chronic obstructive pulmonary disease (COPD) patients endure prolonged
physical and psychological stress, which predisposes them to varying levels of kinesiophobia. Stress
adaptation serves as a critical psychological resource for maintaining the stability of physical and mental
functions. Previous studies have predominantly treated it as a single continuous variable, overlooking the
heterogeneity of adaptation patterns within the population, and lacking comparisons of the relationships
between different stress adaptation types and kinesiophobia. This study aims to identify the latent classes of
stress adaptation in elderly COPD patients, analyze their influencing factors, and compare the differential
associations between distinct stress adaptation types and kinesiophobia levels, thereby providing a theoretical
basis for stratified interventions. Methods A cross-sectional study was conducted using convenience
sampling. A total of 253 elderly inpatients with COPD admitted to Department of Respiratory Medicine of
Hefei First People’s Hospital between April and June 2026. General information questionnaire, Stress
Adaptation Scale (SAS), Tampa Scale for Kinesiophobia (TSK), and Social Support Rating Scale (SSRS) were
applied for survey. Latent profile analysis (LPA) was performed to identify latent classes of stress adaptation.
Univariate and multinomial logistic regression analyses were employed to explore the influencing factors of
latent profiles and to compare the differences in kinesiophobia levels across classes. Results The median
SAS score was 35. 00 (30. 00, 40. 00) among the 253 elderly COPD patients. LPA identified 3 latent classes
of stress adaptation: low-adaptation with difficult and suppressed recovery (Class 1, C1, n=80, 31. 62%),
moderate-adaptation with delayed comprehension and recovery (Class 2, C2, n=106, 41.90%), and
high-adaptation with flexible and resilient benefits (Class 3, C3, n=67, 26. 48%). The model demonstrated
good fit (AIC=4 644.510, BIC=4 792.912, aBIC=4 659.764, entropy=0.954, LMRT and BLRT both
P<0.001). Multinomial logistic regression analysis revealed that, with C1 as the reference, aged 60-69 years
(C2 vs C1: OR=T7.295; C3 vs C1: OR=14. 594, both P<0. 05) and urban residence (C2 vs C1: OR=3. 885; C3 vs
C1: OR=5.330, both P<0.05) were common independent protective factors for C2 and C3, conversely
indicating that older age and rural residence were independent risk factors for C1. With C1 as reference,
disease duration <5 years (OR=6. 878, 95%CI: 1. 193 to 39. 646, P=0. 031) and higher social support score
(OR=1.784, 95%CI: 1. 403 to 2.268, P<0.001) were independent protective factors for C3. With C3 as
reference, education level of junior high school (OR=23.478, 95%CI: 6.079 to 90. 674, P<0.001) and
primary school or below (OR=7. 395, 95%CTI: 1. 900 to 28. 776, P=0. 004), as well as partial self-care ability
(OR=17.205, 95%CI: 1.223 to 42. 464, P=0. 029) were independent risk factors for C2. The TSK scores for
C1, C2 and C3 were 43. 00 (40. 00, 46. 00), 40. 00 (35. 75, 42. 00) and 35. 00 (33. 00, 37. 00), respectively,
with statistically significant differences (H=75. 817, P<0.001). The detection rates of kinesiophobia (TSK
score >37) were 83.8%, 63.2% and 17.9% for Cl, C2 and C3, respectively, showing a significant
between-group difference (y*=67. 024, P<0. 001) and a progressive decline with increasing stress adaptation.
Conclusion = Siress adaptation in elderly COPD patients is generally at a moderate level with marked
heterogeneity. Age, residence, disease duration, self-care ability, education level, and social support are
independent influencing factors for stress adaptation classes, and significant gradient differences are observed

in kinesiophobia levels and detection rates across the 3 classes. These findings suggest that clinical
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interventions should be implemented based on stress adaptation classes: for C1 patients, symptom management

and psychological counseling should be strengthened to reduce kinesiophobia; for C2 patients, deep reflection

and growth-oriented comprehension should be facilitated with attention to kinesiophobia alleviation; and for C3

patients, peer support should be leveraged, while their low kinesiophobia level should be maintained.
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Table 1 Potential profile model fitting indicators for stress adaptation in elderly COPD patients (n=253)

Class AlIC BIC aBIC LMRT(P) BLRT(P) Entropy Categorical probability
1 6025.830 6096.498 6 033.094
2 5062.768 5172.303  5074.028 <0. 001 <0. 001 0.903 0. 395/0. 605
3 4644.510 4792.912 4659.764 <0. 001 <0. 001 0.954 0.316/0. 419/0. 265
4 4501.730  4689.000 4 520.980 0. 002 <0. 001 0.967 0.268/0. 378/0. 051/0. 303
5 4403.134 4629.271  4426.380 0.218 <0. 001 0.957 0. 052/0. 269/0. 372/0. 218/0. 089

COPD: chronic obstructive pulmonary disease; AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion; aBIC: sample-adjusted

BIC; LMRT: Lo-Mendell-Rubin adjusted likelihood ratio test; BLRT: Bootstrap likelihood ratio test
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low-adaptation with difficult and suppressed recovery (31.62%)
—@— moderate-adaptation with delayed comprehension and recovery (41.90%)

—a— high-adaptation with flexible and resilient benefits (26.48%)
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Figure 1 Characteristic distribution of 3 latent profiles of

stress adaptation in elderly COPD patients
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F2 ZECOPDEEN—MEARKENENEBEEINENREERRZRS [(#1(%), M(Py,P,y5)]
Table 2 Univariate analysis of general data and latent profiles of stress adaptation in elderly COPD patients [n (%), M(P,,,P,;) ]

Moderate-adaptation

Low-adaptation with with delayed

High-adaptation with

Total difficult and suppressed : flexible and resilient 2
Ttems (n=253) recovery (C1) comprehension and benefits (C3) X /H P
(n=80) recovery (C2) (n=67)
(n=106)
Gender
Male 195(77.1) 57(71.2) 80(75.5) 58(86.6)
5.107 0.078
Female 58(22.9) 23(28.8) 26(24.5) 9(13.4)
Agelyears
60 t0 <70 69(27.3) 2(2.5) 24(22.6) 43(64.2)
70 to <80 54(21.3) 19(23.8) 28(26.4) 7(10.4) 74.132  <0.001
80 10 89 130(51.4) 59(73.7) 54(51.0) 17(25.4)
Marital status
Married 228(90. 1) 71(88.8) 94(88.7) 63(94.0)
1.566  0.457
Unmarried/divorced/widowed 25(9.9) 9(11.2) 12(11.3) 4(6.0)
BM1/(kg/m*)
<18.5 28(11.1) 5(6.2) 14(13.2) 9(13.4)
18. 510 <24.0 102(40.3) 34(42.5) 48(45.3) 20(29. 8)
10. 855 0.093
24.010<28.0 96(37.9) 34(42.5) 30(28.3) 32(47.8)
>28.0 27(10.7) 7(8.8) 14(13.2) 6(9.0)
Education level
Primary school and below 104(41.1) 52(64.9) 40(37.7) 12(17.9)
Junior high school 78(30.8) 21(26.3) 51(48.1) 6(9.0)
107.83  <0.001
High school/technical secondary 71(28. 1) 7(8.8) 15(14.2) 49(73. 1)
school and above
Residence
Urban 168(66. 4) 31(38.7) 78(73.6) 59(88.1)
43.957 <0.001
Rural 85(33.6) 49(61.3) 28(26.4) 8(11.9)
Living arrangement
Living with others 232(91.7) 73(91.2) 96(90.6) 63(94.0)
0.678 0.712
Living alone 21(8.3) 7(8.8) 10(9.4) 4(6.0)
Monthly personal income/yuan
<3 000 165(65.2) 68(85.0) 73(68.8) 24(35.8)
3 000~5 000 49(19.4) 8(10.0) 18(17.0) 23(34.3) 40.371 <0.001
> 5000 39(15.4) 4(5.0) 15(14.2) 20(29.9)
Number of comorbidities
None 59(23.3) 6(7.4) 25(23.5) 28(41.9)
1 80(31.6) 26(32.5) 32(30.2) 22(32.8)
28.576  <0.001
2 52(20.6) 21(26.3) 22(20.8) 9(13.4)
>3 62(24.5) 27(33.8) 27(25.5) 8(11.9)
Disease duration/years
<5 67(26.5) 13(16.2) 19(17.9) 35(52.2)
S5t08 61(24.1) 19(23.8) 28(26.4) 14(20.9) 32.950 <0.001
>8 125(49. 4) 48(60.0) 59(55.7) 18(26.9)
Self-care ability
Partial self-care 55(21.7) 25(31.2) 27(25.5) 3(4.5)
16.855 <0.001
Complete self-care 198(78.3) 55(68.8) 79(74.5) 64(95.5)
Dyspnea
Yes 225(88.9) 78(97.5) 94(88.7) 53(79.1)
12. 548 0. 002
No 28(11.1) 2(2.5) 12(11. 3) 14(20.9)
Social support score 46. 00 45.00 46.00 49.00

99.839  <0.001
(45.00, 48.00) (44.00, 46.00) (45.00, 48.00) (48.00, 50.00)
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®3 TEMEARX

Table 3 Assignment of variables

Variable Assignment methods

Age 60~<70 years =1, 70~<80 years =2, 80~89 years =3 (reference)

Primary school and below =1, Junior high school =2, High school/technical secondary school and above =3
Education level

(reference )
Residence Rural =0 (reference), Urban =1
Monthly personal income <3000 yuan =1, 3 000~5 000 yuan =2, >5 000 yuan =3 (reference )
Number of comorbidities None=1, 1 comorbidity =2,2 comorbidities =3, =3 comorbidities =4 (reference )
Disease duration <5 years =1,5~8 years =2,>8 years =3 (reference )
Self-care ability Complete self-care=0(reference ) , Partial self-care=1
Dyspnea No=0(reference) , Yes=1
Total score of SSRS Original value substituted

Latent profile class of stress adaptation ~ Low-adaptation with difficult and suppressed recovery=1; Moderate-adaptation with delayed comprehension

and recovery=2; High-adaptation with flexible and resilient benefits=3

R4 EFCOPDEEENERE RN H M EZE K S 7T Logistic B I35 #7

Table 4 Multinomial logistic regression analysis on influencing factors for latent classes of stress adaptation in elderly

COPD patients
Group Variable B SE Wald P OR (95%CI)
C2us C1° Constant -2.583 2.009 1. 652 0.199
Age (60—<70 years) 1.987 0.79%4 6. 264 0.012 7.295 (1.539—34.586)
Residence (urban) 1.357 0. 405 11.232 0.001 3.885 (1.757—8.593)
C3ws C1* Constant -26.940 5.923 20. 689 <0.001
Age (60—<70 years) 2. 681 0. 898 8.903 0.003 14. 594 (2.509—84. 891 )
Disease duration (<5 years) 1.928 0. 894 4. 656 0. 031 6.878 (1.193—39. 646 )
Residence (urban) 1.673 0.733 5.214 0.022 5.330 (1.267—22.413)
Total score of SSRS 0.579 0.122 22.360 <0. 001 1.784 (1.403—2.268 )
C2vs C3" Constant 24.358 5.754 17.918 <0. 001
Education level (junior high school ) 3.156 0. 689 20. 958 <0. 001 23.478 (6.079—90. 674 )
Education level (primary school and below) 2.001 0. 693 8.329 0. 004 7.395 (1.900—28. 776 )
Self-care ability (partial self-care ) 1.975 0.905 4.762 0. 029 7.205 (1.223—42. 464 )
Total score of SSRS -0.514 0. 120 18. 430 <0. 001 0.598 (0.473—0. 756 )

a: Cl was used as the reference group; b: C3 was used as the reference group

x5 ZECOPDEEENENARSEMWEHDIEBS SHREELE [538, M(P,y,P)ys),n(%)]
Table 5 Comparison of kinesiophobia scores and detection rates in elderly COPD patients with different potential profiles
of stress adaptation [ score, M(P,,, P,;),n(%) ]

Class Total Kinesiophobia score Kinesiophobia detected
Low-adaptation with difficult and suppressed recovery(C1) 80 43.00(40. 00,46. 00) 67(83.8%)
Moderate-adaptation with delayed comprehension and recovery (C2) 106 40.00(35.75,42.00)" 67(63.2%)"
High-adaptation with flexible and resilient benefits (C3) 67 35.00(33.00,37.00)™ 12(17.9%)™
H 75.817 67.024
P <0.001 <0. 001

TSK score >37 indicates the presence of kinesiophobia. a: P<0. 001, compared with the low-adaptation with difficult and suppressed recovery

class; b: P<0.001, compared with the moderate-adaptation with delayed comprehension and recovery class
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