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Abstract 

Objective: To investigate the prevalence and associated factors of kinesiophobia in hospitalized 

patients with chronic obstructive pulmonary disease (COPD), develop a practical prediction 

model, and evaluate the response of kinesiophobia and respiratory-related outcomes to nurse-led 

pulmonary rehabilitation. 

Methods: The cross-sectional phase was conducted from January to June 2025. Of 340 

questionnaires distributed, 300 were valid (valid response rate, 88.2%). A prospective controlled 

intervention phase was conducted from August 2025 to January 2026 and included 100 patients, 

with 50 receiving nurse-led pulmonary rehabilitation and 50 receiving routine care. 

Kinesiophobia was assessed using the 17-item Tampa Scale for Kinesiophobia (TSK-17), and a 

total score >37 was defined as the presence of kinesiophobia. Logistic regression was used to 



identify independent associated factors and construct a prediction model. The intervention 

incorporated cognitive-behavioral support, breathing training, graded exercise, symptom self-

management, and follow-up supervision. Outcomes were assessed over 8 weeks. 

Results: Kinesiophobia was identified in 199 of 300 patients with COPD (66.3%). Older age, 

more frequent acute exacerbations in the previous year, and higher modified Medical Research 

Council dyspnea scores were independently associated with kinesiophobia. The prediction model 

showed good discrimination, with an area under the curve of 0.915. In the intervention phase, 

patients receiving nurse-led pulmonary rehabilitation showed greater improvements in TSK-17 

score, dyspnea, health status, arterial blood gas indices, and pulmonary function-related outcomes 

than those receiving routine care. 

Conclusion: Kinesiophobia is common among hospitalized patients with COPD and is associated 

with age, exacerbation frequency, and dyspnea severity. A simple clinical prediction model may 

help identify patients at risk, and nurse-led pulmonary rehabilitation may reduce kinesiophobia 

and improve respiratory-related outcomes. 

Keywords: Pulmonary Disease, Chronic Obstructive; Kinesiophobia; Pulmonary Rehabilitation; 

Nursing Care; Patient Care Management; Risk Assessment; Predictive Models 

 

Introduction 

Chronic obstructive pulmonary disease (COPD) is a major global respiratory disorder 

characterized by persistent airflow limitation, progressive symptoms, recurrent exacerbations, 

and substantial functional decline. Contemporary epidemiological analyses and international 

expert recommendations emphasize that COPD remains a growing public-health burden requiring 

earlier recognition and comprehensive long-term management [1,2]. Current GOLD guidance 

therefore supports multidimensional care that integrates pharmacological treatment with 

symptom assessment, risk reduction, physical activity, and non-pharmacological interventions 

[3]. Pulmonary rehabilitation is a central component of this approach and is recommended for 

symptomatic patients and after acute exacerbations because it can improve exercise capacity, 

dyspnea, and health-related quality of life [4,5]. 

One important but often underrecognized barrier to rehabilitation is kinesiophobia, in which 

patients avoid physical activity because they interpret breathlessness, fatigue, or cardiopulmonary 

discomfort as evidence of harm. The Tampa Scale for Kinesiophobia is widely used to quantify 



fear of movement and avoidance behavior, and recent psychometric evidence supports its clinical 

use across chronic disease populations [6]. In COPD, dyspnea-related kinesiophobia is associated 

with reduced physical activity and maladaptive beliefs about breathlessness, potentially creating a 

cycle of avoidance, deconditioning, and further symptom amplification [7,8]. 

Recent evidence also suggests that nurse-led disease-management strategies and interventions 

combining cognitive guidance with breathing training can improve patient engagement and 

clinical outcomes in COPD [9,10]. However, evidence remains limited on how to integrate risk-

factor identification, practical prediction modeling, and a structured nurse-led intervention within 

one clinically usable framework for kinesiophobia. Therefore, this study aimed to assess the 

prevalence and determinants of kinesiophobia in hospitalized patients with COPD, develop a 

clinically applicable prediction model, and evaluate the response to a nurse-led pulmonary 

rehabilitation intervention. 

 

Methods 

Study design and participants 

This two-phase, single-center clinical study consisted of a cross-sectional analysis and a 

prospective controlled intervention study. The cross-sectional phase was conducted from January 

to June 2025 to investigate the prevalence of kinesiophobia and its associated clinical factors in 

hospitalized patients with COPD. The prospective controlled phase was conducted from August 

2025 to January 2026 to evaluate the response of kinesiophobia and related respiratory outcomes 

to a nurse-led pulmonary rehabilitation intervention. All participants were recruited from the 

Department of Respiratory and Critical Care Medicine, Affiliated Renhe Hospital of China Three 

Gorges University, Yichang, China. The study protocol was approved by the Ethics Committee 

of Affiliated Renhe Hospital of China Three Gorges University on November 27, 2024 (approval 

no. RH-2024-31), and written informed consent was obtained from all participants. 

Participants 

During the cross-sectional phase, 340 questionnaires were distributed to hospitalized patients 

with COPD and 300 valid questionnaires were returned, corresponding to a valid response rate of 

88.2%. Forty questionnaires were excluded because more than 20% of items were missing 

(n=22), logical inconsistencies were identified (n=11), or patterned responses were detected 

(n=7). COPD was diagnosed according to relevant clinical criteria based on respiratory 



symptoms, exposure history, and pulmonary function findings. Patients were eligible if they were 

hospitalized in the respiratory department, had a confirmed diagnosis of COPD, were clinically 

able to complete questionnaire assessment and pulmonary function testing, and agreed to 

participate. Patients were excluded if they had severe cardiovascular or cerebrovascular disease, 

cognitive impairment, severe motor dysfunction, severe psychiatric disease, inability to cooperate 

with pulmonary rehabilitation or follow-up, or incomplete key clinical outcome data. 

For the prospective intervention phase, 100 eligible patients were enrolled, of whom 50 received 

nurse-led pulmonary rehabilitation in addition to routine care and 50 received routine care alone. 

Baseline demographic and clinical characteristics were compared to evaluate group comparability 

before intervention. Both groups were followed according to the same assessment schedule to 

reduce differential follow-up bias. 

Assessment of kinesiophobia and clinical variables 

Kinesiophobia was assessed using the 17-item Tampa Scale for Kinesiophobia (TSK-17), a 

commonly used instrument for evaluating fear of movement and avoidance behavior. Each item 

is scored on a 4-point Likert scale, with a total score ranging from 17 to 68. Higher scores 

indicate greater fear of movement or exercise-related avoidance. In the primary analysis, a TSK-

17 total score >37 was defined as the presence of kinesiophobia. 

Dyspnea severity was assessed using the modified Medical Research Council (mMRC) dyspnea 

scale, and health status was assessed using the COPD Assessment Test (CAT). Pulmonary 

function indices included forced expiratory volume in 1 second/forced vital capacity 

(FEV1/FVC), percentage of predicted forced expiratory volume in 1 second (FEV1% predicted), 

maximal voluntary ventilation, inspiratory peak flow, and peak expiratory flow. Arterial blood 

gas indices included partial pressure of oxygen (PaO2), partial pressure of carbon dioxide 

(PaCO2), and arterial pH. Demographic and clinical variables included age, sex, educational 

level, disease duration, smoking status, number of acute exacerbations in the previous year, 

length of hospital stay, and self-care ability. All clinical information was obtained from medical 

records and standardized patient assessment forms. 

Development of the nurse-led pulmonary rehabilitation intervention 

The nurse-led pulmonary rehabilitation program was developed according to established clinical 

rehabilitation principles for COPD and refined through expert consultation. The expert 

consultation process included two rounds. The authority coefficient was 0.86 in the first round 



and 0.88 in the second round. Kendall’s coefficient of concordance increased from 0.216 in the 

first round to 0.412 in the second round, indicating improved agreement among experts after 

revision. The preliminary intervention framework was developed based on evidence-based 

principles and the fear-avoidance model, with consideration of clinical practice, patient 

preferences, and multidisciplinary discussion. It was subsequently refined through two rounds of 

Delphi consultation involving 15 experts in related fields to establish the final intervention 

protocol. 

The final intervention consisted of five components: admission assessment and individualized 

planning, cognitive-behavioral guidance within 48 hours after admission, confidence-building 

and rehabilitation education from day 3, structured pulmonary rehabilitation from day 4 when 

safety criteria were met, and discharge preparation with post-discharge follow-up. Before 

initiating rehabilitation training, patients were required to meet predefined safety criteria, 

including heart rate between 40 and 120 beats/min, systolic blood pressure between 90 and 180 

mmHg, diastolic blood pressure ≤110 mmHg, respiratory rate ≤25 breaths/min, and oxygen 

saturation ≥90%. 

The intervention included cognitive-behavioral guidance, breathing training, graded exercise 

training, symptom self-management education, and follow-up supervision. Cognitive-behavioral 

guidance focused on correcting misconceptions that exercise-induced breathlessness necessarily 

indicated disease deterioration. Breathing training included pursed-lip breathing and 

diaphragmatic breathing. Graded exercise training progressed from bed activity and resistance 

exercise to bedside walking and aerobic activity according to individual tolerance. Exercise 

intensity and duration were adjusted according to symptoms, vital signs, oxygen saturation, and 

perceived exertion. Patients were instructed to stop exercise immediately if marked dyspnea, 

chest tightness, dizziness, palpitations, excessive fatigue, abnormal respiratory rate, excessive 

heart rate, blood pressure >180/110 mmHg, or blood pressure <90/60 mmHg occurred. After 

discharge, follow-up supervision was provided at weeks 1, 2, 4, and 8 through telephone or 

online communication to monitor home-based rehabilitation, reinforce adherence, and address 

patient concerns. 

Control conditions 

Patients in both groups received routine COPD medical and nursing care, including condition 

monitoring, medication guidance, oxygen therapy guidance when needed, smoking cessation 



education, dietary advice, and general health education. Patients in the intervention group 

received the additional nurse-led pulmonary rehabilitation program described above, whereas 

patients in the control group received routine care only. The same follow-up time points were 

used in both groups. 

Outcomes 

In the cross-sectional phase, the primary outcome was the presence of kinesiophobia, defined as a 

TSK-17 total score >37. The main purpose of this phase was to describe the prevalence of 

kinesiophobia and identify associated clinical factors. In the intervention phase, the primary 

outcome was the change in TSK-17 score from baseline to week 8. Secondary outcomes included 

changes in mMRC score, CAT score, PaO2, PaCO2, FEV1/FVC, FEV1% predicted, and peak 

expiratory flow. Outcomes were assessed at baseline and at weeks 1, 2, 4, and 8. All assessments 

were performed by trained clinical staff using standardized procedures. 

Data quality control 

To reduce measurement bias, all questionnaire assessments were performed using uniform 

instructions, and pulmonary function and arterial blood gas measurements were conducted 

according to routine clinical standards. Data were checked for completeness and consistency 

before analysis. When inconsistencies were identified, the original medical records were 

reviewed. Patients with missing key outcome data that could not be verified were excluded from 

the corresponding analysis. Data entry and statistical analysis were performed using de-identified 

datasets. 

Statistical analysis 

Continuous variables were expressed as mean ± standard deviation or median with interquartile 

range according to distribution. Categorical variables were expressed as number and percentage. 

Between-group comparisons were performed using the independent-samples t-test or Mann–

Whitney U test for continuous variables and the chi-square test or Fisher’s exact test for 

categorical variables, as appropriate. 

Spearman correlation analysis was used to examine associations between TSK-17 score and 

clinical variables. Univariable logistic regression was first performed to identify candidate factors 

associated with kinesiophobia. Variables with p<0.10 in univariable analysis and clinical 

relevance were considered for multivariable logistic regression. To reduce overfitting and 

collinearity, the final prediction model retained age, number of acute exacerbations in the 



previous year, and mMRC score. Model discrimination was evaluated using the receiver 

operating characteristic curve and area under the curve. Model calibration was assessed using a 

calibration plot, in accordance with common reporting principles for prediction modeling studies. 

For the intervention phase, within-group changes from baseline and between-group differences in 

change scores were calculated. Mixed-effects models including group, time, and group-by-time 

interaction were used to evaluate intervention effects over time. A significant group-by-time 

interaction indicated that the trajectory of change differed between the intervention and control 

groups. All statistical tests were two-sided, and p < 0.05 was considered statistically significant. 

Statistical analyses were performed using SPSS version 26.0 and R software, as appropriate. 

 

Results 

Status of kinesiophobia and associated clinical characteristics 

Of 340 questionnaires distributed during the cross-sectional phase, 300 were valid and included 

in the analysis. The mean TSK-17 score was 42.73 ± 8.29, with a median of 42.0 (interquartile 

range, 36.0-48.0), indicating that fear-related avoidance was common in this inpatient population. 

Using the predefined cut-off of >37 points, 199 patients (66.3%) were classified as having 

kinesiophobia (Figure 1). Compared with patients without kinesiophobia, those with 

kinesiophobia were markedly older (74.73 ± 6.02 vs 63.53 ± 6.36 years, p<0.001), had longer 

disease duration (11.44 ± 8.25 vs 8.91 ± 7.46 years, p=0.005), more acute exacerbations in the 

previous year (2.37 ± 1.45 vs 1.46 ± 0.73, p<0.001), and longer hospital stay (9.55 ± 4.27 vs 7.46 

± 3.04 days, p<0.001). Symptom burden was also substantially higher in patients with 

kinesiophobia, as reflected by higher CAT scores (16.39 ± 5.37 vs 11.10 ± 4.47, p<0.001) and a 

clear shift toward higher mMRC grades (p<0.001). In contrast, sex distribution and smoking 

status were similar between groups. Respiratory performance showed a consistent but not 

uniform pattern: PaO2, MVV, PIF, and PEF were lower in patients with kinesiophobia, whereas 

PaCO2, FEV1/FVC, and FEV1% predicted did not differ significantly. These findings suggest 

that kinesiophobia was more closely related to age, recent clinical instability, dyspnea burden, 

and functional respiratory performance than to spirometric obstruction alone (Table 1). 

 



Table 1. Cross-sectional characteristics according to kinesiophobia status 

Variable 
No kinesiophobia 

(n=101) 

Kinesiophobia 

(n=199) 
p value 

Age 63.53 ± 6.36 74.73 ± 6.02 <0.001 

Disease duration 8.91 ± 7.46 11.44 ± 8.25 0.005 

Exacerbations in 

previous year 
1.46 ± 0.73 2.37 ± 1.45 <0.001 

Hospital stay 7.46 ± 3.04 9.55 ± 4.27 <0.001 

pH 7.39 ± 0.05 7.41 ± 0.04 <0.001 

PaO2 80.65 ± 16.66 75.93 ± 15.95 0.005 

PaCO2 43.09 ± 8.68 43.51 ± 8.45 0.386 

CAT 11.10 ± 4.47 16.39 ± 5.37 <0.001 

Self-care score 84.31 ± 9.77 81.33 ± 11.17 0.021 

FEV1/FVC 55.60 ± 15.92 54.26 ± 15.56 0.376 

FEV1% predicted 52.48 ± 24.36 51.12 ± 21.69 0.895 

MVV 46.49 ± 26.65 37.85 ± 19.80 0.026 

PIF 3.29 ± 1.30 2.76 ± 1.08 <0.001 

PEF 3.52 ± 1.89 2.83 ± 1.32 0.002 

TSK-17 score 33.92 ± 3.23 47.20 ± 6.24 <0.001 

Sex 
1: 85 (84.2%); 2: 16 

(15.8%) 

1: 161 (80.9%); 2: 38 

(19.1%) 
0.593 

Education 

1: 31 (30.7%); 2: 50 

(49.5%); 3: 17 (16.8%); 

4: 3 (3.0%) 

1: 109 (54.8%); 2: 66 

(33.2%); 3: 13 

(6.5%); 4: 11 (5.5%) 

<0.001 

Smoking status 
1: 47 (46.5%); 2: 19 

(18.8%); 3: 35 (34.7%) 

1: 95 (47.7%); 2: 37 

(18.6%); 3: 67 

(33.7%) 

0.980 

mMRC 
0: 55 (54.5%); 1: 44 

(43.6%); 2: 2 (2.0%) 

0: 17 (8.5%); 1: 84 

(42.2%); 2: 65 

(32.7%); 3: 29 

(14.6%); 4: 4 (2.0%) 

<0.001 



Abbreviations: CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; FEV1, forced 

expiratory volume in 1 second; FVC, forced vital capacity; mMRC, modified Medical Research Council; 

MVV, maximal voluntary ventilation; PaCO2, arterial carbon dioxide tension; PaO2, arterial oxygen tension; 

PEF, peak expiratory flow; PIF, peak inspiratory flow; TSK-17, 17-item Tampa Scale for Kinesiophobia. 

Kinesiophobia was defined as a TSK-17 total score >37. 

  

 

Figure 1. Distribution of TSK-17 scores among 300 hospitalized patients with COPD. The dashed line 

indicates the predefined cut-off of >37 points for kinesiophobia. 

 

Correlation analysis 

Correlation analysis further supported the relationship between kinesiophobia and both symptom 

perception and clinical vulnerability. TSK-17 score was strongly correlated with age (rho=0.795, 

p<0.001), mMRC score (rho=0.704, p<0.001), and CAT score (rho=0.614, p<0.001), suggesting 

that older patients and those with greater dyspnea and poorer health status tended to report more 

pronounced fear of activity. Moderate positive correlations were observed for acute exacerbations 

in the previous year (rho=0.388, p<0.001) and length of hospital stay (rho=0.274, p<0.001), 

indicating that recent disease instability was also associated with higher TSK-17 scores. TSK-17 



score showed negative correlations with PaO2, MVV, PIF, and PEF, although the strengths of 

these associations were relatively modest. No significant correlations were observed for PaCO2, 

FEV1/FVC, or FEV1% predicted. This pattern indicates that kinesiophobia may be more strongly 

driven by perceived breathlessness and functional limitation than by conventional spirometric 

indices alone (Table 2). 

 

Table 2. Correlations between clinical variables and TSK-17 score 

Variable Spearman rho p value n 

Age 0.795 <0.001 300 

Disease duration 0.187 0.001 300 

Exacerbations in 

previous year 
0.388 <0.001 300 

Hospital stay 0.274 <0.001 300 

pH 0.165 0.004 300 

PaO2 -0.132 0.022 300 

PaCO2 0.089 0.124 299 

CAT 0.614 <0.001 300 

Self-care score -0.098 0.089 300 

FEV1/FVC -0.055 0.343 300 

FEV1% predicted 0.017 0.770 300 

MVV -0.199 0.001 259 

PIF -0.260 <0.001 285 

PEF -0.191 <0.001 299 

mMRC 0.704 <0.001 300 

Abbreviations: see Table 1. Correlations were calculated using Spearman correlation analysis. 

 

Risk factors and prediction model for kinesiophobia 

Univariable logistic regression identified several candidate factors associated with kinesiophobia, 

including older age, lower educational level, longer disease duration, more frequent acute 

exacerbations, longer hospital stay, lower PaO2, higher mMRC and CAT scores, lower self-care 

ability, and reduced PIF and PEF (Table 3; Figure 2A). After multivariable adjustment and 



collinearity screening, three variables remained independently associated with kinesiophobia: 

older age (OR=1.24, 95% CI 1.15-1.34, p<0.001), more frequent acute exacerbations in the 

previous year (OR=1.47, 95% CI 1.02-2.11, p=0.037), and higher mMRC score (OR=2.27, 95% 

CI 1.24-4.14, p=0.008) (Table 4; Figure 2B). Based on these variables, a simplified prediction 

model was constructed and displayed as a nomogram-style tool to support bedside risk 

approximation (Figure 2C). The model showed good discrimination, with an AUC of 0.915 (95% 

CI 0.881-0.943), sensitivity of 76.9%, and specificity of 92.1% (Figure 2D). Calibration analysis 

showed acceptable agreement between predicted and observed probabilities across risk strata, 

suggesting that the model provided a reasonable estimate of kinesiophobia risk within this cohort 

(Figure 2E). 

 

Table 3. Univariable logistic regression for kinesiophobia 

Variable OR (95% CI) p value 

Age 1.33 (1.25-1.42) <0.001 

Education 0.66 (0.49-0.88) 0.004 

Disease duration 1.05 (1.01-1.08) 0.012 

Exacerbations in previous 

year 
2.17 (1.64-2.86) <0.001 

Hospital stay 1.21 (1.11-1.33) <0.001 

PaO2 0.98 (0.97-1.00) 0.020 

mMRC 8.23 (4.92-13.76) <0.001 

CAT 1.23 (1.16-1.30) <0.001 

Self-care score 0.97 (0.95-1.00) 0.025 

PIF 0.68 (0.54-0.84) <0.001 

PEF 0.76 (0.65-0.89) <0.001 

Abbreviations: CI, confidence interval; OR, odds ratio. Only variables with p<0.10 in univariable analysis are 

shown. 

 

Table 4. Multivariable logistic regression model for kinesiophobia 

Variable OR (95% CI) p value 

Age 1.24 (1.15-1.34) <0.001 



Variable OR (95% CI) p value 

Exacerbations in previous 

year 
1.47 (1.02-2.11) 0.037 

mMRC 2.27 (1.24-4.14) 0.008 

Abbreviations: CI, confidence interval; OR, odds ratio. The model retained age, exacerbation frequency, and 

mMRC score after clinical and collinearity screening. 

 

 

Figure 2. Integrated risk factor analysis and prediction model for kinesiophobia. (A) Univariable logistic 

regression forest plot showing candidate factors associated with kinesiophobia. (B) Multivariable logistic 

regression forest plot showing independent factors retained in the final model. (C) Nomogram-style 



visualization based on age, number of acute exacerbations in the previous year, and mMRC score. (D) Receiver 

operating characteristic curve showing the discriminative performance of the model. (E) Calibration curve 

comparing predicted and observed probabilities of kinesiophobia. OR, odds ratio; CI, confidence interval; 

AUC, area under the curve; mMRC, modified Medical Research Council. 

 

Baseline comparability in the intervention phase 

In the intervention phase, 100 patients were included, with 50 in the nurse-led pulmonary 

rehabilitation group and 50 in the routine care group. Most baseline characteristics were 

comparable between groups, including age, sex, education, disease duration, smoking status, 

exacerbation frequency, hospital stay, PaO2, PaCO2, CAT score, self-care score, FEV1/FVC, 

PEF, and TSK-17 score (all p>0.05). Baseline TSK-17 scores were similar between the 

intervention and control groups (45.26 ± 5.16 vs 44.64 ± 5.83, p=0.379), indicating comparable 

initial kinesiophobia. Differences were observed for pH and FEV1% predicted, although the 

absolute difference in FEV1% predicted was small. Therefore, the intervention effect was 

evaluated using change scores and longitudinal mixed-effects models rather than relying only on 

post-intervention comparisons (Table 5). Although baseline pH differed statistically between 

groups, the absolute difference was small and remained within a clinically acceptable 

physiological range. Because pH was not included as a primary outcome, intervention effects 

were interpreted using longitudinal changes and group-by-time interactions rather than baseline 

post-hoc comparisons alone. 

 

Table 5. Baseline characteristics of patients in the intervention phase 

Variable Intervention (n=50) Control (n=50) p value 

Age 71.94 ± 5.65 70.60 ± 6.14 0.178 

Sex 
1: 44 (88.0%); 2: 6 

(12.0%) 

1: 39 (78.0%); 2: 11 

(22.0%) 
0.287 

Education 

1: 29 (58.0%); 2: 15 

(30.0%); 3: 3 (6.0%); 

4: 3 (6.0%) 

1: 23 (46.0%); 2: 21 

(42.0%); 3: 5 

(10.0%); 4: 1 (2.0%) 

0.363 

Disease duration 8.98 ± 6.05 10.08 ± 7.48 0.695 



Variable Intervention (n=50) Control (n=50) p value 

Smoking status 

1: 20 (40.0%); 2: 9 

(18.0%); 3: 21 

(42.0%) 

1: 21 (42.0%); 2: 10 

(20.0%); 3: 19 

(38.0%) 

0.915 

Exacerbations in 

previous year 
1.90 ± 1.11 2.18 ± 1.49 0.519 

Hospital stay 9.72 ± 4.22 8.94 ± 4.45 0.188 

pH 7.41 ± 0.04 7.43 ± 0.04 0.003 

PaO2 74.94 ± 8.11 73.12 ± 8.06 0.332 

PaCO2 55.32 ± 6.61 54.52 ± 6.11 0.627 

mMRC 

0: 4 (8.0%); 1: 8 

(16.0%); 2: 10 

(20.0%); 3: 21 

(42.0%); 4: 7 (14.0%) 

0: 5 (10.0%); 1: 11 

(22.0%); 2: 19 

(38.0%); 3: 10 

(20.0%); 4: 5 (10.0%) 

0.107 

CAT 15.06 ± 5.14 14.72 ± 5.18 0.696 

Self-care score 80.40 ± 10.63 81.50 ± 12.83 0.270 

FEV1/FVC 55.32 ± 15.90 54.64 ± 16.87 0.807 

FEV1% predicted 64.58 ± 4.54 63.30 ± 10.77 0.044 

PEF 3.28 ± 1.78 3.06 ± 1.25 0.852 

TSK-17 score 45.26 ± 5.16 44.64 ± 5.83 0.379 

Abbreviations: see Table 1. Data are expressed as mean ± SD or n (%). 

 

Response to nurse-led pulmonary rehabilitation 

Both groups improved during follow-up, but the magnitude and trajectory of change favored the 

nurse-led pulmonary rehabilitation group. From baseline to week 8, TSK-17 score decreased by 

12.58 ± 1.16 points in the intervention group, compared with 5.88 ± 2.62 points in the control 

group (between-group p<0.001), indicating a substantially greater reduction in kinesiophobia 

(Table 6; Figure 3A). Dyspnea and health status followed the same pattern: mMRC score 

decreased by 1.18 ± 0.69 versus 0.56 ± 0.61 points (p<0.001), and CAT score decreased by 6.18 

± 0.85 versus 3.42 ± 1.54 points (p<0.001) in the intervention and control groups, respectively 

(Figure 3B-C). Physiological outcomes also improved more clearly in the intervention group. 



PaO2 increased by 21.08 ± 4.27 mmHg compared with 3.16 ± 0.89 mmHg in controls, while 

PaCO2 decreased by 8.19 ± 1.11 mmHg compared with 2.27 ± 0.34 mmHg (both p<0.001) 

(Figure 3D-E). Pulmonary function and expiratory performance showed parallel improvement, 

with larger increases in FEV1/FVC, FEV1% predicted, and PEF in the intervention group (all 

between-group p<0.001; Table 6; Figure 3F-G). Mixed-effects models demonstrated significant 

group-by-time interactions for all primary and secondary outcomes, confirming that the 

longitudinal improvement was steeper and more sustained in the intervention group than in the 

routine care group (Table 7). 

 

Table 6. Changes in outcomes from baseline to week 8 

Outcome Group Baseline Week 8 Change 
Within-

group p 

Between-

group p 

for change 

TSK-17 Intervention 
45.26 ± 

5.16 

32.68 ± 

4.59 

-12.58 ± 

1.16 
<0.001 <0.001 

TSK-17 Control 
44.64 ± 

5.83 

38.76 ± 

7.38 

-5.88 ± 

2.62 
<0.001 <0.001 

mMRC Intervention 2.38 ± 1.16 1.20 ± 0.83 
-1.18 ± 

0.69 
<0.001 <0.001 

mMRC Control 1.98 ± 1.12 1.42 ± 0.73 
-0.56 ± 

0.61 
<0.001 <0.001 

CAT Intervention 
15.06 ± 

5.14 
8.88 ± 4.78 

-6.18 ± 

0.85 
<0.001 <0.001 

CAT Control 
14.72 ± 

5.18 

11.30 ± 

4.55 

-3.42 ± 

1.54 
<0.001 <0.001 

PaO2 Intervention 
74.94 ± 

8.11 

96.02 ± 

6.19 

21.08 ± 

4.27 
<0.001 <0.001 

PaO2 Control 
73.12 ± 

8.06 

76.28 ± 

8.33 
3.16 ± 0.89 <0.001 <0.001 

PaCO2 Intervention 
55.32 ± 

6.61 

47.14 ± 

6.22 

-8.19 ± 

1.11 
<0.001 <0.001 



Outcome Group Baseline Week 8 Change 
Within-

group p 

Between-

group p 

for change 

PaCO2 Control 
54.52 ± 

6.11 

52.25 ± 

6.05 

-2.27 ± 

0.34 
<0.001 <0.001 

FEV1/FVC Intervention 
55.32 ± 

15.90 

64.22 ± 

14.18 
8.90 ± 2.83 <0.001 <0.001 

FEV1/FVC Control 
54.64 ± 

16.87 

57.50 ± 

17.35 
2.86 ± 2.52 <0.001 <0.001 

FEV1% 

predicted 
Intervention 

64.58 ± 

4.54 

71.24 ± 

3.47 
6.66 ± 3.65 <0.001 <0.001 

FEV1% 

predicted 
Control 

63.30 ± 

10.77 

65.70 ± 

10.60 
2.40 ± 1.41 <0.001 <0.001 

PEF Intervention 3.28 ± 1.78 5.28 ± 1.78 2.00 ± 0.15 <0.001 <0.001 

PEF Control 3.06 ± 1.25 3.92 ± 1.26 0.86 ± 0.07 <0.001 <0.001 

Abbreviations: see Table 1. Between-group p values refer to comparison of change scores. 

 

Table 7. Mixed-effects model results for longitudinal intervention effects 

Outcome Group × time beta p for interaction 

TSK-17 -0.693 <0.001 

mMRC -0.075 <0.001 

CAT -0.327 <0.001 

PaO2 2.074 <0.001 

PaCO2 -0.741 <0.001 

FEV1/FVC 0.757 <0.001 

FEV1% predicted 0.485 <0.001 

PEF 0.143 <0.001 

Abbreviations: beta, regression coefficient; p, p value. Group × time terms represent the difference in 

longitudinal slope between intervention and control groups. 

 



 

Figure 3. Longitudinal intervention effects over 8 weeks. (A-C) Changes in kinesiophobia, dyspnea, and health 

status assessed by TSK-17, mMRC, and CAT scores. (D-G) Changes in arterial blood gas and pulmonary 

function indices, including PaO2, PaCO2, FEV1% predicted, and peak expiratory flow. The intervention group 

showed greater improvement than the control group across psychological, symptom-related, and physiological 

outcomes. TSK-17, 17-item Tampa Scale for Kinesiophobia; mMRC, modified Medical Research Council; 

CAT, COPD Assessment Test; PaO2, arterial oxygen tension; PaCO2, arterial carbon dioxide tension; FEV1, 

forced expiratory volume in 1 second; PEF, peak expiratory flow. 

 

Discussion 

This study provides a combined cross-sectional and intervention-based evaluation of 

kinesiophobia in hospitalized patients with COPD. Approximately two-thirds of the cross-

sectional cohort met the threshold for kinesiophobia. Older age, more frequent exacerbations, and 

greater dyspnea severity were independently associated with kinesiophobia, and the resulting 

three-variable model showed good discrimination. In the prospective phase, the nurse-led 



pulmonary rehabilitation program was associated with greater reductions in kinesiophobia and 

broader improvements in dyspnea, health status, arterial blood gas indices, and pulmonary 

function-related outcomes over 8 weeks. 

The high prevalence of kinesiophobia observed in this study is clinically meaningful. Recent 

COPD studies have identified distinct profiles of dyspnea-related kinesiophobia and have shown 

that dyspnea, fatigue, anxiety, exercise self-efficacy, and social support contribute to its 

development [11,12]. Dysfunctional beliefs about breathlessness may cause patients to interpret 

exertional symptoms as dangerous, while higher kinesiophobia may further reduce exercise 

adherence [13,14]. This supports a self-reinforcing process in which symptom-related fear 

promotes avoidance, deconditioning, and progressively greater difficulty with low-intensity 

activity. 

Age was the strongest independent factor in the prediction model. Older patients may have lower 

physiological reserve, more comorbidities, poorer balance, and more previous experiences of 

exacerbation or hospitalization, all of which may increase concern about symptom worsening 

during activity. The independent association between exacerbation frequency and kinesiophobia 

further suggests that recent clinical instability contributes to avoidance behavior. These findings 

are compatible with recent studies showing heterogeneity in kinesiophobia among older adults 

with COPD and emphasizing the combined influence of dyspnea, psychological factors, and 

exercise self-efficacy [11,12,14]. 

The prediction model was intentionally simple. Although several physiological indices were 

associated with TSK-17 score in correlation or univariable analyses, the final model retained age, 

exacerbation frequency, and mMRC score because these variables are readily available during 

routine nursing assessment and remained independently associated with kinesiophobia. The AUC 

of 0.915 indicates strong discrimination within this cohort and suggests that the model may help 

identify patients requiring early psychological support and individualized rehabilitation planning. 

Nevertheless, it was developed and internally assessed in a single-center sample, so external 

validation is necessary before wider clinical use. 

The intervention results support combining cognitive-behavioral guidance with pulmonary 

rehabilitation. Evidence from nurse-led COPD interventions, a cognition-plus-breathing trial, and 

a Hope Theory-based active-cycle breathing program indicates that education, self-management 

support, symptom reinterpretation, and structured follow-up can improve engagement and 



relevant outcomes [9,10,15]. Maintenance rehabilitation and individualized exercise prescription 

are also important because patients differ in symptom burden, exercise tolerance, and the 

intensity they can safely sustain [16,17]. In this study, one-to-one communication, graded 

progression, safety monitoring, and follow-up supervision were used to address both 

physiological limitations and fear-related beliefs. 

The improvements in mMRC and CAT scores suggest that the intervention was associated with 

reduced kinesiophobia as well as better symptom burden and health status. Breathing-exercise 

syntheses support the use of individualized respiratory training for dyspnea and quality of life, 

although the magnitude of benefit varies by technique and population [18,19]. Evidence also 

indicates that clinically meaningful improvements can be achieved with either center-based or 

home-based pulmonary rehabilitation, while web-based delivery may broaden access for selected 

patients [20,21]. Telerehabilitation and mobile app-based programs offer additional options for 

supervision, adherence support, and continuity after discharge [22,23]. 

Recent reviews further show that multiple exercise and physical-activity formats can improve 

exercise capacity, lung function, and other patient-centered outcomes in COPD [24-26]. 

Pulmonary rehabilitation may also influence physical activity, sedentary behavior, and sleep, 

although changes are heterogeneous and may not parallel improvements in exercise-test 

performance [27]. Component-level evidence suggests that program design and the combination 

of exercise, education, and behavioral support affect effectiveness [28]. These observations align 

with contemporary European and British clinical statements emphasizing individualized 

assessment, exercise training, education, and continuity across care settings [29,30]. They support 

individualized rather than uniform rehabilitation planning, consistent with current GOLD 

priorities [31], while emerging evidence on rehabilitation during or after hospitalization also 

emphasizes careful selection of timing and safety criteria [32]. 

This study has several limitations. First, it was conducted at a single center, and generalizability 

requires confirmation in other institutions. Second, the cross-sectional component cannot 

establish causality between clinical variables and kinesiophobia. Third, although the intervention 

phase was prospective and controlled, patients were not randomized; therefore, selection bias and 

residual confounding cannot be excluded. The sample size was also modest, and baseline 

differences in some physiological variables remained. Fourth, follow-up was limited to 8 weeks, 

so the durability of improvements remains uncertain. Fifth, the prediction model was internally 



assessed only and should undergo external validation and evaluation of clinical utility. Finally, 

the study relied on the total TSK-17 score; future work should examine specific dimensions of 

fear, avoidance, dyspnea-related beliefs, anxiety, and exercise self-efficacy. 

 

Conclusion 

Kinesiophobia is common among hospitalized patients with COPD and is independently 

associated with older age, frequent acute exacerbations, and more severe dyspnea. A simple 

clinical prediction model based on readily available clinical variables may help identify patients 

at risk. Nurse-led pulmonary rehabilitation combining cognitive guidance, breathing training, 

graded exercise, symptom self-management, and follow-up supervision may reduce 

kinesiophobia and improve respiratory-related outcomes. Further multicenter studies with longer 

follow-up are needed to confirm these findings. 
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