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Purpose: To describe and analyze the potential profile characteristics associated with coping styles of dyspnea-related fear among 
patients with chronic obstructive pulmonary disease (COPD) and to explore the influencing factors of potential categories.
Patients and Methods: From March 2023 to August 2024, a cross-sectional study survey, involving 539 COPD patients from four 
tertiary hospitals, was conducted in Suzhou, China, by convenience sampling. The general information questionnaire, medical coping 
modes questionnaire, breathlessness beliefs questionnaire, 13-Beck depression inventory, revised COPD anxiety questionnaire, 
breathlessness catastrophizing scale, COPD self-efficacy scale and the modified medical research council dyspnea scale were 
employed for data collection. Latent profile analysis was performed to analyze the characteristics on coping styles of dyspnea- 
related fear among COPD patients, and logistic regression analysis was performed to explore the influencing factors of potential 
categories.
Results: Four profiles of coping styles of dyspnea-related fear were identified, designated as “low fear–confrontation (n = 151, 
28.01%)”, “moderate-high fear–acceptance-resignation (n = 126, 23.38%)”, “moderate fear–confrontation (n = 160, 29.69%)”, and 
“high fear–avoidance (n = 102, 18.92%)”. Logistic regression analysis showed that disease duration, lung function, frequency of acute 
exacerbation during the previous year, depression, degree of dyspnea, anxiety, comorbidities and disease knowledge were factors 
influencing the coping styles of dyspnea-related fear in the different subgroups (P <0.05).
Conclusion: There are obvious characteristic profiles on coping styles of dyspnea-related fear among patients with COPD, with 
differences in disease duration, frequencies of acute exacerbation, lung function, knowledge of COPD, comorbidity, degree of 
dyspnea, anxiety and depression across subgroups, which provide insight to identify and adopt early intervention strategies.
Keywords: COPD, coping style, dyspnea-related fear, depression, latent profile analysis

Introduction
Chronic obstructive pulmonary disease (COPD) is a heterogeneous lung condition characterized by persistent respiratory 
symptoms and airflow limitation and is a public health challenge worldwide, leading to the third highest mortality rate.1 

Nearly 100 million people in China live with COPD.2 Dyspnea is the most common symptom in COPD. Almost 98% of 
the patients experienced dyspnea.3,4 The experience of dyspnea involves two components of breathlessness, dyspnea 
sensation (air hunger, work, tightness) and emotional reaction (dyspnea-related worry and fear). A previous study 
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suggested that dyspnea-related fear could predict outcomes more than dyspnea sensation.5 Dyspnea-related fear is 
a dimension of dyspnea, which is an adaptive emotional response generated when an individual perceives the threat of 
dyspnea.6 It is the third factor hindering COPD patients’ participation in daily activities, which often occurs after 
breathlessness and fatigue.7 A previous cross-sectional study, conducted in China, revealed that catastrophizing breath
lessness, anxiety, depression, self-efficacy, and body mass index (BMI) were important factors for dyspnea-related fear in 
COPD patients.8 Several qualitative studies demonstrated that fear of dyspnea in patients with COPD affected their 
coping strategies.9,10

Coping, a coping strategy, is the cognitive or behavioral regulation strategy adopted by individuals to manage 
different stressors. It has an important predictive role in disease cognition, physical and mental regulation, illness 
rehabilitation or progression, and even mortality.11 Some studies have argued that coping styles have both positive and 
negative response.12 A positive coping style, such as confrontation, responding to fear can improve the ability of patients 
living with chronic disease to solve difficulties, while a passive style (eg coping strategy as acceptance-resignation and 
avoidance) may increase their perceive of uncertainty about disease, reduce compliance with treatment and rehabilitation, 
further long-term avoidance will lead to “disease waste” state.12 Previous studies have focused on negative-avoidant 
coping styles for fear. Some avoiders avoid physical and social activities completely, which may lead to impaired 
function, increased loss of skeletal muscle, heavier dyspnea, and a vicious cycle of dyspnea, further decreasing the 
quality of life and resulting in a poor prognosis.13–15 In fact, patients with COPD adopted coping modes such as 
acceptance-resignation or confrontation although they were all at a higher level of dyspnea-related fear according to our 
interview results.9 Moreover, based on the Fear-Avoidance model, we found that virtual reality (VR) combined with 
cognitive behavioral therapy (CBT) may alleviate dyspnea-related fear, further decreasing avoidance behavior.16 

However, the tool used to assess the level of dyspnea-related fear was unable to discriminate between grades of fear; 
therefore, we failed to implement individual interventions.

Latent profile analysis (LPA) is an “individual-centred” analysis method that divides individuals into different 
categories to determine their potential characteristics based on explicit reactions assessed by scales.17,18 Researchers 
can characterize potentially different subgroups of coping strategies for dyspnea-related fear among COPD patients using 
LPA, which could accurately identify target patients who require intervention.

The current study aimed to (1) describe the latent profile of coping styles of dyspnea-related fear among COPD 
patients and (2) explore the characteristics and influencing factors of different categories among different sub
groups, to develop scientific and effective individualized coping strategies for dyspnea-related fear in patients with 
COPD.

Materials and Methods
Design
This is an exploratory cross-sectional study.

Participants
This study included the patients (Outpatients and inpatients) diagnosed with COPD who visited the medical institutions 
in Suzhou, Jiangsu province, China (The First Affiliated Hospital of Soochow University, the Second Affiliated Hospital 
of Soochow University, Suzhou Municipal Hospital, and Suzhou Xiangcheng People’s Hospital) by the convenience 
sampling, from March 2023 to August 2024. All the subjects met the following criteria:

The inclusion criteria were patients diagnosed with COPD based on the 2025 Global Initiative for Chronic 
Obstructive Lung Disease (GOLD);1 females and males aged ≥18 years who were well aware of their own conditions, 
and could complete the questionnaires independently or with the assistance of the researchers. The exclusion criteria 
were cognitive disorders, such as dementia and mental disorders, and those who were too severe to complete the 
questionnaires.
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Sample Size
According to Kendall’s principle, the sample size was 10–20 times the number of independent variables in a cross- 
sectional survey.19 Moreover, Nylund-Gibson et al suggested that the sample size used to conduct LPA should be 300 
cases at least.20

Data Collection
The survey was conducted face-to-face, using a paper-based questionnaire. The data collectors received special training 
on survey administration and implementation methods. If the subjects were unable to finish the questionnaire by 
themselves for some reasons, trained investigators provided assistance. After completing the questionnaires, the data 
collectors would check the papers on the spot. Missing over 10% or obvious logical errors were regarded as invalid. 
A total of 575 questionnaires were administered, of which 539 were deemed valid. The efficacy rate was 93.7%.

Measurement
General Information Questionnaire
A general information questionnaire was utilized to assess the patients’ demographic characteristics and clinical data, 
including age, gender, education (primary and below, junior, senior and above), marital status (married or else), BMI, 
income, payment method (medical insurance or else), smoking status (never, ever, or current), occupational status, self- 
evaluated economic burden, comorbidity (This study aimed to explore the coping styles for COPD patients of dyspnea- 
related fear, which mainly involved psychological disorders, and thus, the count of comorbidities excluded mental issues 
such as anxiety, depression that were listed separately later); stage of disease (stable or acute exacerbation), lung function 
(GOLD 1~4),1 disease duration, the frequency of acute exacerbation during last year and knowledge of COPD.

Medical Coping Modes Questionnaire
Medical Coping Modes Questionnaire (MCMQ) was used to measure coping strategies for dyspnea-related fear in 
patients with COPD, a 20-item instrument covering three domains: confrontation (8-item), avoidance (7-item), accep
tance-resignation (5-item of Chinese version VS 4-item of original scale).21 Items are rated on a 4-grade from 1 to 4, and 
total scores of three subscales ranged 8–32, 7–28, 5–20 respectively, with a higher score on which subscale indicating 
that the patients were more likely to adopt this cope style. In this study, three subscales’ Cronbach’s α coefficients were 
0.69, 0.60, and 0.76, and test–retest reliability were 0.66, 0.85, 0.69, respectively.22

Breathlessness Beliefs Questionnaire
Breathlessness Beliefs Questionnaire (BBQ) was an 11-item measurement tool encompassing two domains: activity 
avoidance (BBQ-AA) and somatic focus (BBQ-SF).23 The subscale of BBQ-SF consists 5 items was employed to assess 
the level of dyspnea-related fear. Items are rated on a 5-point Likert score from “strongly disagree” to “strongly agree”. 
Total scores rang from 5 to 25, with a higher score indicating more dyspnea-related fear. A Cronbach’s α coefficient of 
BBQ-SF was 0.62 when BBQ was validated in China,24 and achieved 0.83 in present study.8

Beck Depression Inventory-13
Beck Depression Inventory-13 (BDI-13),25 a short form of 13-item with focusing on emotion, cognition and physical 
symptoms, was utilized to assess the depression levels over past week. Items are rated on a 4-grade by 0 to 3, and the 
total scores rang from 0 to 39 (score >4 indicates depression), with a higher score indicating greater depression in 
patients with COPD. In this study, the scale’s Cronbach’s α coefficient was 0.91.26

Revised COPD Anxiety Questionnaire
The revised COPD Anxiety Questionnaire (CAF-R) was used to evaluate the COPD patients’ anxiety, a 25-item 
instrument covering six domains: fear of dyspnea, fear of physical activity, fear of progression, fear of social exclusion, 
sleep-related worries, and economic-related worries (this domain was added when introduced to China). Items are rated 
on a 5-grade from 0 (never) to 4 (always), and the total scores rang from 0 to 100, with a higher score indicating greater 
worry.27,28 The original scale’s Cronbach’s α coefficients ranged from 0.78 to 0.87. In current study, the CAF-R achieved 
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Cronbach’s α coefficients ranging from 0.70 to 0.91, and test–retest reliability were from 0.84 to 0.90. Additionally, the 
CAF-R has a cutoff value of 50.5, with score >50.5 indicating anxiety.29

Breathlessness Catastrophizing Scale
Breathlessness Catastrophizing Scale (BCS),30 a single-dimensional scale with 13-item, was used to evaluate the degree 
of the breathlessness catastrophizing which was developed and revised by the pain catastrophizing scale (PCS). Items are 
rated on a 5-grade from 0 (never) to 4 (always). And the total scores rang from 0 to 52, with a higher score indicating 
greater catastrophizing. In present study, the scale’s Cronbach’s α coefficient was 0.96, and its test–retest reliability was 
0.90.31

COPD Self-Efficacy Scale
COPD Self-efficacy Scale (CSES) was applied to assess the patients’ level of self-efficacy.32 The 31-item measure 
includes five domains: negative affect, intense emotional arousal, physical exertion, weather/environment and behavioral 
risk factors. Items are presented on a 5-piont Likert scale from “not at all confident” to “very confident”. Total scores 
rang from 31 to 155, with higher scores indicating higher self-efficacy. The CSES exhibited Cronbach’s α coefficients 
ranging from 0.66 to 0.85, respectively, and content validity ranging from 0.64 to 0.84 in this study.33

Modified Medical Research Council Dyspnea Scale
The modified Medical Research Council Dyspnea Scale (mMRC), widely used in worldwide, was employed to assess the 
severity of breathlessness in daily activities rated on a 5-piont scale, with a higher score suggesting heavier dyspnea.34

Statistical Analysis
Using Mplus 8.3 software to conduct LPA, starting from a single category model and gradually increasing the number of 
categories in the model until the best model fitting index reaches the model. The model fit index included Akaike 
information criteria (AIC), Bayesian information criteria (BIC), and sample size-adjusted BIC (aBIC). All three indices 
gradually decreasing indicated a better model fit. The entropy value ranged from 0 to 1, and the precision of the model 
classification was over 90% if the entropy was ≥0.8. If the P-value of Lo-Mendell-Rubin (LMR) and Bootstrap likelihood 
ratio test (BLRT) <0.05 indicated that the k-category model fits better than the k-1-category.35 Discriminant analysis was 
used to verify the accuracy of the optimal model in LPA.

Data were input by two researchers using Excel to ensure the accuracy, and processing and analysis was performed 
using the SPSS 25.0. The Kolmogorov–Smirnov (K-S) test was employed to assess the normality of continuous 
variables. Measurement data meeting the normal distribution was expressed as mean and standard deviation (SD), and 
one-way analysis of variance (ANOVA) was used for comparisons between multiple subgroups; otherwise, data were 
presented as median and interquartile range. Counting data was expressed as percentages, and compared between 
subgroups using Kruskal–Wallis tests, X2-test or Fisher’s exact probability. An unordered multivariate logistic regression 
analysis was applied to explore the factors influencing coping styles of dyspnea-related fear among the subgroups. 
Statistical significance was set at P ≤0.05 (two-sided tests).

Ethical Considerations
This study followed the ethical standards of the Declaration of Helsinki and was approved by the Ethics Committee of 
the First Affiliated Hospital of Soochow University (Ethical approval Nos. 2022251 and 2025169). All participants 
volunteered to participate in this study and signed informed consents form before the survey beginning.

Results
Participant Characteristics
A total of 539 COPD patients (male, n = 453 VS female, n = 86) were enrolled in this cross-sectional study, with ages 
ranging from 32 to 92 (71.15 ± 9.45) years. Of the patients, 80.9% (n = 436) were married, and 15.0% (n = 81) lived 
alone. Other details are provided in Table 1.
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Table 1 Demographic and Clinical Characteristics of Patients with COPD 
(n = 539)

Characteristics n (%) Mean ± SD /M50 (M25, M75)

Age (year) 71.15±9.45

Gender (%)
Male 453 (84.0)

Female 86 (16.0)

Education
Primary and below 292 (54.2)

Junior 166 (30.8)

Senior and above 81 (15.0)
Marital status

Married 436 (80.9)

Else 103 (19.1)
BMI (kg/m2)

<18.5 90 (16.7)

18.5~23.9 278 (51.6)
≥24.0 171 (31.7)

Income (RMB: Yuan/year)

≤ 2000 276 (51.2)
2001~ 96 (17.7)

4001~ 80 (14.8)

> 6000 87 (16.1)
Payment method

Medical insurance 279 (51.8)
Else 260 (48.2)

Smoking status

Never 122 (22.6)
Ever 264 (49.0)

Current 153 (28.4)

Occupational status
On duty 72 (13.3)

Retired 277 (51.4)

Farmer 190 (35.3)
Self-evaluated economic burden

Light 289 (53.6)

Moderate 59 (10.9)
Heavy 191 (35.4)

Comorbidities (numbers)

0~1 326 (60.5)
2~3 180 (33.4)

> 3 33 (6.1)

Disease stage
On stable 184 (34.1)

Acute exacerbation 355 (65.9)

Lung function
GOLD stage 1 77 (14.3)

GOLD stage 2 195 (36.2)

GOLD stage 3 152 (28.2)
GOLD stage 4 115 (21.3)

(Continued)
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As the variables measured by the questionnaires in this study were mainly self-reported by the patients themselves, 
Harman-univariate analysis was used to test for common method bias. The results showed that there were five factors 
with eigenvalues >1, and the variance contribution of the first factor was 41.87% (<50% recommended criteria), 
suggesting that there was no serious common method bias.36

The Kolmogorov–Smirnov test showed that the measurement data in present study was non-normally distributed. The 
MCMQ-confrontation score was [20.00 (15.00, 25.00)], MCMQ–avoidance [15.00 (11.00, 19.00)], MCMQ–acceptance- 
resignation [11.00 (7.00, 16.00)]. BBQ–SF score was [19.00 (17.00, 22.00)]. CAF-R was [48.00 (33.00, 65.00)], with 
a cutoff value of 50.5,29 and 46.0% (n = 248) of the subjects in this study lived with anxiety.

Latent Profiles of Coping Styles
The potential profile models of Categories 1–5 were fitted and analyzed, as shown in Table 2. As the number of 
categories increased, AIC, BIC, and aBIC values gradually decreased. The entropy values of models 2 to 5 were all 
greater than 0.8, but the P-values of LMR and BLRT were less than 0.05 in model 2 and 4. Given its practical 
significance, a model comprising four latent profiles was selected. The posterior probability of patients in each category 
belonging to each latent category in Model 4 was 0.958, 0.908, 0.901, and 0.951, indicating that the model was reliable 
with high discriminative power.37 Four subgroups were identified and accounted 28.0% (n = 151), 23.4% (n = 126), 
29.7% (n = 160), and 18.9% (n = 102), respectively. The line plot was drawn to analyze the characteristics of the four 
potential categories of coping styles of dyspnea-related fear in COPD patients (Figure 1), which also conducted the 

Table 1 (Continued). 

Characteristics n (%) Mean ± SD /M50 (M25, M75)

Disease duration (year)

≤ 1.0 120 (22.3)
1.1~10.0 236 (43.7)

10.1~20.0 120 (22.3)

>20 63 (11.7)
Acute exacerbation last year (times)

0~1 318 (59.0)

2~3 165 (30.6)
≥ 4 56 (10.4)

Knowledge of COPD

Little 98 (18.2)
A little 273 (44.0)

Most 204 (37.8)

Dyspnea grade
mMRC 0 24 (4.5)

mMRC 1 94 (17.4)

mMRC 2 185 (34.3)
mMRC 3 126 (23.4)

mMRC 4 110 (20.4)
BCS 26.00 (17.00, 37.00)

CAF-R 48.00 (33.00, 65.00)

BDI-13 5.00 (2.00, 9.00)
CSES 79.00 (68.00, 90.00)

Notes: GOLD stage 1: FEV1/FVC <0.7, FEV1 ≥80%; GOLD stage 2: FEV1/FVC <0.7, 50% ≤ FEV1 

<80%; GOLD stage 3: FEV1/FVC <0.7, 30% ≤ FEV1 <50%; GOLD stage 4: FEV1/FVC <0.7, FEV1 <30%. 
Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass index; GOLD, 
Global Initiative for Chronic Obstructive Lung Disease; FEV1, forced expiratory volume in the 
first second; FVC, forced vital capacity; mMRC, modified Medical Research Council; BCS, 
Breathlessness Catastrophizing Scale; CAF-R, the revised COPD Anxiety Questionnaire; BDI-13, 13- 
item Beck Depression Inventory; CSES, COPD Self-efficacy Scale; SD, standard deviation; M, inter
quartile range.
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names as “low fear–confrontation” (class-1), “moderate-high fear–acceptance-resignation” (class-2), “moderate fear– 
confrontation” (class-3), and “high fear–avoidance” (class-4).

Sociodemographic and Characteristics of Each Latent Profile
Univariate analysis showed that the four potential coping styles of dyspnea-related fear had significant differences in age, 
education, BMI, income, smoking status, occupation, self-evaluated economic burden, comorbidities (except anxiety and 
depression), disease stage (stable/acute exacerbation), lung function, disease duration, frequencies of acute exacerbation 
during last year, knowledge of COPD (P <0.05). The details are listed in Tables 3 and 4.

The category of low fear–confrontation (class-1) was used as the reference, the variables with statistical significance 
in the univariate analysis were taken as independent variables, and multiple logistic regression was constructed for 
further analysis. Moreover, because patients with dyspnea grades 0 and 1 of Class-2 and Class-4 presented rarely (n <3), 
the mMRC scored of 2 was chosen as the reference. Results indicated that, anxiety (OR=1.05, 95% CI=1.00~1.10), 
depression (OR=1.51, 95% CI=1.27~1.80), disease duration over one year but no more than ten years (OR=3.44, 95% 
CI=1.08~10.98), duration during 10.1~20 years (OR=8.82, 95% CI=2.18~35.73), duration over 20 years (OR=67.23, 
95% CI=8.00~565.30), GOLD stage 3 (OR=8.74, 95% CI=1.71~44.53), knowing most knowledge (OR=15.73, 95% 

Table 2 Fit Indices of Latent Profile Analysis on Coping Styles of Dyspnea-Related Fear Among COPD (n = 539)

Model LL AIC BIC aBIC Entropy P-value Probability

BLRT VLMR

1 −6,513.06 13,042.12 13,076.44 13,051.04 ― ― ― 1.00

2 −6,034.33 12,094.67 12,150.43 12,109.17 0.893 <0.001 <0.001 0.57/0.43
3 −5,903.13 11,842.27 11,919.48 11,862.34 0.838 0.200 0.192 0.36/0.37/0.27

4 −5,814.32 11,674.64 11,773.30 11,700.29 0.871 <0.001 <0.001 0.28/0.23/0.30/0.19

5 −5,785.56 11,627.11 11,747.22 11,658.34 0.865 0.690 0.684 0.06/0.25/0.28/0.22/0.19

Notes: “―”, indicates a missing value. 
Abbreviations: COPD, chronic obstructive pulmonary disease; LL, likelihood; AIC, akaike information criterion; BIC, bayesian information 
criterion; aBIC, adjusted bayesian information criterion; BLRT, bootstrap likelihood ratio test; LMR, Lo-Mendell-Rubin likelihood ratio test.

Figure 1 Characteristics of the four subgroups coping styles of dyspnea-related fear in COPD patients based on latent profile analysis results. 
Abbreviations: BBQ-SF, subscale of somatic focus of Breathlessness Beliefs Questionnaire; MCMQ, Medical Coping Modes Questionnaire.

International Journal of Chronic Obstructive Pulmonary Disease 2025:20                                                https://doi.org/10.2147/COPD.S537900                                                                                                                                                                                                                                                                                                                                                                                                   3743

Miao et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Table 3 Univariate Analysis of Latent Class Coping Styles of Dyspnea-Related Fear Among 
Patients with COPD

Variables Class-1 
(n = 151)

Class-2 
(n = 126)

Class-3 
(n = 160)

Class-4 
(n = 102)

Test P-value

Age (year, x±s) 51.74 <0.001

66.95±9.61 72.84±8.14 71.41±9.47 74.90±8.43

Gender (%) 1.52 0.677

Male 130 (86.1) 106 (84.1) 130 (81.3) 87 (85.3)
Female 21 (13.9) 20 (15.9) 30 (18.7) 15 (14.7)

Education (%) 8.48 0.037

Primary and below 70 (46.4) 76 (60.3) 86 (53.8) 60 (58.8)

Junior 49 (32.5) 39 (31.0) 53 (33.1) 25 (24.5)
Senior and above 32 (21.2) 11 (8.7) 21 (13.1) 17 (16.7)

Marital status (%) 7.79 0.050

Married 133 (88.1) 101 (80.2) 125 (78.1) 77 (75.5)

Else 18 (11.9) 25 (19.8) 35 (21.9) 25 (24.5)

BMI (%, kg/m2) 28.77 <0.001

<18.5 8 (5.3) 28 (22.2) 26 (16.3) 28 (27.5)

18.5~23.9 77 (51.0) 68 (54.0) 84 (52.5) 49 (48.0)

≥24.0 66 (43.7) 30 (23.8) 50 (31.2) 25 (24.5)

Income (%, RMB: Yuan/year) 26.30 <0.001

≤ 2000 56 (37.1) 73 (57.9) 76 (47.5) 71 (69.6)

2001~ 33 (21.9) 20 (15.9) 31 (19.4) 12 (11.7)
4001~ 29 (19.2) 17 (13.5) 27 (16.9) 7 (6.9)

> 6000 33 (21.8) 16 (12.7) 26 (16.3) 12 (11.8)

Payment method (%) −0.84 0.402

Medical insurance 88 (58.3) 61 (48.4) 90 (56.3) 40 (39.2)
Else 63 (41.7) 65 (51.6) 70 (43.7) 62 (60.8)

Smoking status (%) 16.52 0.001

Never 28 (18.5) 32 (25.4) 46 (28.7) 16 (15.7)

Ever 57 (37.8) 67 (53.2) 72 (45.0) 68 (66.7)
Current 66 (43.7) 27 (21.4) 42 (26.3) 18 (17.6)

Occupational status (%) 39.20 <0.001

On duty 40 (26.5) 7 (5.6) 21 (13.1) 4 (3.9)

Retired 78 (51.6) 63 (50.0) 85 (53.1) 51 (50.0)
Farmer 33 (21.9) 56 (44.4) 54 (33.8) 48 (46.1)

Self-evaluated economic burden (%) 64.95 <0.001

Light 111 (73.5) 49 (38.9) 97 (60.6) 32 (31.4)

Moderate 15 (10.0) 20 (15.9) 16 (10.0) 8 (7.8)
Heavy 25 (16.5) 57 (45.2) 47 (29.4) 62 (60.8)

(Continued)
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CI=3.28~75.37), knowing a little knowledge (OR=6.39, 95% CI=1.58~25.75), comorbidities ≥4 (OR=7.32, 95% 
CI=1.10~48.85), and grade-2 of dyspnea (OR=3.91, 95% CI=1.24~12.27) were more possible to be assigned into 
Class-2. Anxiety (OR=1.04, 95% CI=1.00~1.08), depression (OR=1.22, 95% CI=1.05~1.42), disease duration during 
1.1~10 years, during 10.1~20 years, over 20 years [(OR=3.18, 95% CI=1.45~6.96), (OR=3.42, 95% CI=1.12~10.40), 
(OR=30.09, 95% CI=4.87~186.00)], knowing most knowledge (OR=4.45, 95% CI=1.49~13.35), and grade-0 of dyspnea 

Table 3 (Continued). 

Variables Class-1 
(n = 151)

Class-2 
(n = 126)

Class-3 
(n = 160)

Class-4 
(n = 102)

Test P-value

Comorbidities (%, numbers) 17.27 0.001

0~1 109 (72.2) 68 (54.0) 98 (61.2) 51 (50.0)

2~3 38 (25.2) 43 (34.1) 55 (34.4) 44 (43.1)
> 3 4 (2.6) 15 (11.9) 7 (4.4) 7 (6.9)

Disease stage (%) 98.91 <0.001

On stable 93 (61.6) 25 (19.8) 60 (37.5) 6 (5.9)

Acute exacerbation 58 (38.4) 101 (80.2) 100 (62.5) 96 (94.1)

Lung function (%) 184.87 <0.001

GOLD stage 1 48 (31.8) 5 (4.0) 22 (13.8) 2 (2.0)

GOLD stage 2 81 (53.7) 34 (27.0) 72 (45.0) 8 (7.8)
GOLD stage 3 15 (9.9) 56 (44.4) 49 (30.6) 32 (31.4)

GOLD stage 4 7 (4.6) 31 (24.6) 17 (10.6) 60 (58.8)

Disease duration (%, year) 142.97 <0.001

≤ 1.0 81 (53.7) 8 (6.3) 27 (16.9) 4 (3.9)
1.1~10.0 56 (37.1) 62 (49.2) 86 (53.7) 32 (31.4)

10.1~20.0 12 (7.9) 38 (30.2) 28 (17.5) 42 (41.2)

>20 2 (1.3) 18 (14.3) 19 (11.9) 24 (23.5)

Acute exacerbation last year (%, times) 119.26 <0.001

0~1 131 (86.7) 55 (43.6) 105 (65.6) 27 (26.5)

2~3 19 (12.6) 50 (39.7) 49 (30.6) 47 (46.1)

≥ 4 1 (0.7) 21 (16.7) 6 (3.8) 28 (27.4)

Knowledge of COPD (%) 122.87 <0.001

Little 66 (43.7) 7 (5.6) 20 (12.5) 5 (4.9)

A little 67 (44.4) 58 (46.0) 84 (52.5) 28 (27.5)

Most 18 (11.9) 61 (48.4) 56 (35.0) 69 (67.6)

Dyspnea grade (%) 251.48 <0.001

mMRC 0 21 (13.8) 0 (0.0) 2 (1.2) 1 (1.0)

mMRC 1 56 (37.1) 9 (7.2) 27 (16.9) 2 (2.0)

mMRC 2 64 (42.4) 32 (25.4) 85 (53.1) 4 (3.9)
mMRC 3 9 (6.0) 59 (46.8) 32 (20.0) 26 (25.5)

mMRC 4 1 (0.7) 26 (20.6) 14 (8.8) 69 (67.6)

Notes: Class-1: low fear-confrontation; Class-2: moderate-high fear–acceptance-resignation; Class-3: moderate fear–con
frontation; Class-4: high fear–avoidance. GOLD stage 1: FEV1/FVC <0.7, FEV1 ≥80%; GOLD stage 2: FEV1/FVC <0.7, 50% ≤ 
FEV1 <80%; GOLD stage 3: FEV1/FVC <0.7, 30% ≤ FEV1 <50%; GOLD stage 4: FEV1/FVC <0.7, FEV1 <30%. 
Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass index; GOLD, Global Initiative for Chronic 
Obstructive Lung Disease; FEV1, forced expiratory volume in the first second; FVC, forced vital capacity; mMRC, modified 
Medical Research Council.
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(OR=0.09, 95% CI=0.01~0.65) were more likely to be assigned into Class-3. Depression (OR=1.67, 95% CI=1.39~2.02), 
disease duration from 10.1~20 years (OR=9.11, 95% CI=1.42~58.39), duration of >20 years (OR=81.62, 95% 
CI=6.61~1007.34), acute exacerbation during the last year ≥4 (OR=16.64, 95% CI=1.30~212.46), knowing most knowl
edge (OR=9.01, 95% CI=1.30~62.36), grade-3 of dyspnea (OR=13.30, 95% CI=2.75~64.27) and grade-4 (OR=106.75, 
95% CI=7.96~1432.50) were positively associated with the allocation into Class-4. Details are presented in Table 5.

Table 4 Comparison of Main Independent Variables between the 4 Latent Class Coping Styles of Dyspnea- 
Related Fear Among Patients with COPD

Variables Class-1 Class-2 Class-3 Class-4 Test P-value

(n = 151) (n = 126) (n = 160) (n = 102)

BCS 17.06 ±10.53 33.00 (26.00, 42.00) 23.56±10.36 42.00 (34.00, 48.00) 193.44 <0.001
CAF-R 30.32 ±16.06 58.71 ±17.52 45.70±15.61 72.00 (57.00, 80.00) 221.32 <0.001

BDI-13 2.00 (1.00, 4.00) 7.00 (4.00, 11.00) 4.00 (2.00, 7.00) 12.00 (8.00, 17.00) 227.83 <0.001

CSES 91.00 (82.00, 103.00) 71.44±12.62 81.73±11.89 63.07±16.52 228.33 <0.001

Notes: Class-1: low fear-confrontation; Class-2: moderate-high fear–acceptance-resignation; Class-3: moderate fear–confrontation; Class-4: high 
fear–avoidance. 
Abbreviations: COPD, chronic obstructive pulmonary disease; BCS, Breathlessness Catastrophizing Scale; CAF-R, the revised COPD Anxiety 
Questionnaire; BDI-13, 13-item Beck Depression Inventory; CSES, COPD Self-efficacy Scale.

Table 5 Multiple Logistic Regression on Coping Styles of Dyspnea-Related Fear Among COPD 
Subgroups (n = 539)

Variables Class-2 (n = 126) Class-3 (n = 160) Class-4 (n = 102)

OR 95% CI OR 95% CI OR 95% CI

Disease duration (years, reference: ≤1)

> 20.1 67.23*** 8.00–565.30 30.09*** 4.87–186.00 81.62*** 6.61–1007.34
10.1~20 8.82** 2.18–35.73 3.42* 1.12–10.40 9.11* 1.42–58.39

1.1~10 3.44* 1.08–10.98 3.18** 1.45–6.96 2.04 0.38–10.98

Frequencies of acute exacerbation during last year (times, reference: ≤1)

≥4 8.97 0.77–104.60 2.44 0.21–27.74 16.64* 1.30–212.46
2~3 1.55 0.59–4.10 1.57 0.68–3.64 1.90 0.61–5.94

Lung function (Reference: GOLD stage 1)

GOLD stage 4 3.73 0.50–27.88 1.24 0.28–5.44 3.56 0.26–49.65
GOLD stage 3 8.74** 1.71–44.53 2.31 0.81–6.61 8.39 0.82–85.44

GOLD stage 2 1.57 0.35–6.94 0.66 0.28–1.53 0.58 0.06–5.49

Knowledge of COPD (Reference: knew little knowledge)

Knew most knowledge 15.73*** 3.28–75.37 4.45** 1.49–13.35 9.01* 1.30–62.36
Knew a little knowledge 6.39** 1.58–25.75 2.30 0.95–5.58 1.88 0.32–11.00

Comorbidities (numbers, reference: ≤1)

≥4 7.32* 1.10–48.85 2.79 0.50–15.45 3.23 0.36–29.17

2~3 1.40 0.59–3.32 1.63 0.81–3.28 2.10 0.72–6.11

(Continued)
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Discussion
Many previous studies have reported the coping styles of patients with COPD, but less known about coping with 
dyspnea-related fear.38–40 Existing studies have mainly focus on styles or damage of avoidance-coping facing fear of 
breathlessness during pulmonary rehabilitation,5 the current study focus on analyzing the coping strategies of dyspnea- 
related fear among COPD patients in daily life, using a person-centered approach of LPA. Four distinct categories were 
identified and named as “low fear–confrontation” (Class-1, 28.0%), “moderate-high fear–acceptance-resignation” (Class- 
2, 23.4%), “moderate fear–confrontation” (Class-3, 29.7%), and “high fear–avoidance” (Class-4, 18.9%), respectively, 
suggesting there was obvious heterogeneity in the coping styles of dyspnea-related fear. Patients in Class-1 and Class-3 
showed the lower level in dyspnea-related fear, with BBQ-SF scores of [17.00 (15.00, 19.00)] and [18.00 17.00, 21.00)]. 
This may be attributed to their better educational level, normal BMI, higher socioeconomic status, fewer comorbidities, 
employed most and less farmer, shorter disease duration with less acute exacerbations, mild pulmonary function 
impairment and dyspnea, lower breathlessness catastrophic, less negative emotions, and higher self-efficacy, which 
enable them to better manage fear of dyspnea through proactive coping strategies. In contrast, patients in Class-4 showed 
the highest fear of dyspnea with a BBQ-SF score of [23.00 (20.00, 24.00)]. This group was characterized by the older, 
lower BMI, poorer socioeconomic status, more comorbidities, longer disease duration with more frequent acute 
exacerbations and most was under the stage of acute exacerbation, poorer pulmonary function, heavier dyspnea and 
severe breathlessness catastrophic, more negative emotions and lower self-efficacy, what led to a stronger inclination 
toward avoidance as a passive coping style. The level of dyspnea-related fear on Class-2 was positioned in the middle of 
Class-3 and Class-4, with a BBQ-SF score of [21.00 (18.00, 23.00)]. And the distributions of basic and disease 
characteristics were similar with this. Consistent with the previous study,41 this study found that socioeconomic status 
and psychological disorders influenced the patients’ coping strategies on dyspnea-related fear. Notably, the present study 
focused on the fact that dyspnea-related fear did not only lead to avoidance, but also could promote active-coping to 
some extent what was seen the trend of Class-3 in line chart. And this was the reason why “moderate fear–confrontation” 
was named. In fact, the previous qualitative studies had mentioned the finding.8,9 As such, in clinical nursing practice, the 
medical staff should evaluate the patients’ level of dyspnea-related fear early, analyze the impacts on the coping styles, 
further understand the patients’ socioeconomic status and psychological problems, so as to take personalized measures to 
promote patients’ good coping.

Table 5 (Continued). 

Variables Class-2 (n = 126) Class-3 (n = 160) Class-4 (n = 102)

OR 95% CI OR 95% CI OR 95% CI

Dyspnea grade (Reference: mMRC 2)

mMRC 4 6.29 0.581–68.06 6.45 0.68–61.18 106.75*** 7.96–1432.50

mMRC 3 3.91* 1.24–12.27 1.37 0.49–3.83 13.30*** 2.75–64.27

mMRC 1 1.19 0.37–3.87 0.64 0.29–1.44 2.69 0.30–23.79
mMRC 0 - - 0.09* 0.01–0.65 0.82 0.02–34.61

Anxiety 1.05* 1.00–1.10 1.04* 1.00–1.08 1.04 0.98–1.10

Depression 1.51*** 1.27–1.80 1.22* 1.05–1.42 1.67*** 1.39–2.02

Breathlessness catastrophizing 1.05 0.98–1.13 0.99 0.94–1.05 1.01 0.93–1.10

Self-efficacy 1.01 0.96–1.07 1.02 0.98–1.06 1.04 0.97–1.11

Notes: Reference group: Class-1 (low fear-confrontation). Class-2: moderate-high fear–acceptance-resignation; Class-3: moderate fear– 
confrontation; Class-4: high fear–avoidance. ***P ≤0.001, **P ≤0.01, *P ≤0.05. GOLD stage 1: FEV1/FVC <0.7, FEV1 ≥80%; GOLD stage 2: 
FEV1/FVC <0.7, 50% ≤FEV1 <80%; GOLD stage 3: FEV1/FVC <0.7, 30% ≤FEV1 <50%; GOLD stage 4: FEV1/FVC <0.7, FEV1 <30%. 
Abbreviations: COPD, chronic obstructive pulmonary disease; FEV1, forced expiratory volume in the first second; FVC, forced vital 
capacity; mMRC, modified Medical Research Council; GOLD: Global Initiative for Chronic Obstructive Lung Disease; OR, Odds ratio; 
95% CI, 95% Confidence Interval.
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This study indicated that disease duration was a risk predictor for coping strategies for dyspnea-related fear, which 
was in line with a cross-sectional study conducted in China.8 One possible reason is that patients living with chronic 
airway disease are so common with dyspnea and experience times of exacerbation that have an excessive burden of 
symptoms and emotion, even giving up the coping strategy of confrontation.42 In addition, patients generally prefer 
confrontation as a coping tactic at the beginning of disease diagnosis, but acceptance-resignation in the process and 
avoidance in advanced stages, based on a qualitative study.9 This reminds us that healthcare should focus on patients with 
COPD at an early stage. Health institutions should pay special attention to the development and promotion of COPD 
prevention and treatment. Clinical medical staff should screen high-risk groups with the aim of early diagnosis, 
treatment, and rehabilitation to avoid irreversible impairments and passive coping strategies resulting from 
a prolonged course.

Acute exacerbation of COPD (AECOPD) over 4 times in last year was more likely to cope with “avoidance” in 
present study, consistent with a study conducted in Poland.43 The key symptom of AECOPD is increased dyspnea. 
A positive association between exacerbation and dyspnea-related fear was reported in a previous study.8 Avoidance is an 
adaptive coping strategy for acute injury. However, long-term avoidance will lead to the loss of skeletal muscles, 
increased risk of heavier dyspnea and fear, more acute exacerbations, and trapping patients into a vicious circle of 
dyspnea, dyspnea-related fear and avoidance,30,44,45 and even increase the mortality of advanced COPD.11 Hurst et al 
argued that acute exacerbations are more likely to occur in patients with heavier dyspnea,45 and further increasing the risk 
of more frequent severe exacerbations.46 Therefore, medical staff should pay attention to patients who more frequently 
experience acute exacerbations to detect and diagnose AECOPD early, and reduce the events of exacerbation.

Depression was correlated with coping styles of dyspnea-related fear in current study. Previous studies have shown 
that coping styles are significantly related to depression.47–49 A possible reason is that depressed patients feature a lack of 
confidence, lower physical energy levels and motivation, manifested as a slower response, rumination, which leads to 
passive coping styles.50 However, Yasinski et al argued that avoidance might increase depression.51 As we all know, 
depression is common on chronic illness, as an estimated prevalence of 8~80% in COPD patients.52 This findings 
highlight medical staff should screen for depression disorders in COPD patients early, look for influencing factors, and 
take measures to reduce the level of depression, such as cognitive interventions, virtual reality (VR), and artificial 
intelligence (AI)53 to improve their coping with the fear of dyspnea.

Compared with Class-1, anxiety was a protective factor in Class-2 and Class-3. A meta-analysis argued that 
psychological disorders such as anxiety may increase avoidance; in turn, coping styles of avoidance exacerbated anxiety 
in individuals with chronic illnesses of rheumatoid arthritis. Their relationship was bidirectional.49 Surprisingly, anxiety 
showed no statistically significant effect on the comparison between Clss-4 and Class-1, which may be related to the 
different findings about anxiety influencing coping styles in previous studies, or it may be that the mediating role of some 
variable diluted the effect of anxiety on them. Given the few studies conducted on coping strategies of dyspnea-related 
fear among patients with COPD, further research is required.

Regarding disease-related knowledge, the study found the more patients knew, the more likely to response negatively. 
It seems incredibly. However, patients with more knowledge may cope well with acceptance-resignation because of 
lower expectations of recovery.21 They may avoid coping with life-threatening situations caused by breathlessness, 
further learning and reinforcement. Based on these experiences, avoidance coping is often employed as a strategy for 
non-life-threatening patients with chronic illnesses. This confirms the double-sided effects of avoidance of dyspnea- 
related fear on health promotion of patients with COPD. Thereby, patients should be instructed to dynamically evaluate 
avoidance and to choose adaptive coping styles in different situations. Nevertheless, the level of disease knowledge was 
evaluated by patients’ self-reports rather than an objective questionnaire, which may have caused bias in the results. And 
a specific questionnaire about disease knowledge is looked for in the future.

Multiple logistic regression analysis showed that compared with Class-1, dyspnea grades 3–4 were a protective factor 
for Class-4. The fear-avoidance model explains the relationship between pain-related fear and avoidance in patients with 
chronic back pain,12 and Zhu et al verified its application in patients with COPD.54 Another study also showed that 
individuals with higher dyspnea among COPD focused more on perceived dyspnea, which increased dyspnea-related fear 
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and adopted avoidant strategies.6 PR is recommended for patients with COPD to improve dyspnea and related mood.1 As 
such, individualized PR maybe an effective measure to help patients cope with dyspnea-related fear.

Patients with grade of Gold 3, comorbidities over 4 were more likely to belong to the moderate-high fear–acceptance- 
resignation subgroup. Similar findings from a qualitative study from the UK showed that comorbidity and lung function 
are factors influencing coping strategies.55 A possible reason is that patients with COPD are older, with a mean age are 
(71.15±9.45) years in this study, and they have many comorbidities that are incurable. Moreover, the limited pulmonary 
function in patients with COPD is irreversible. These factors resulted in they were used to their symptoms and cope with 
acceptance-resignation. This highlights the importance of early prevention and recovery from chronic diseases.

Limitations
This study has several limitations. First of all, it must be mentioned that only 16% female was included in present study, 
although gender was not statistically significant. It should be noted that, there is indeed a situation in the southern region 
of the Chinese mainland, where the reported prevalence of COPD among women is lower than that among men. 
However, this portion is lower than the study conducted by Yang et al (female account for 24%) from China.56 The 
difference might be attributed to the study requires subjects who can write or communicate with data collectors orally. As 
patients, especially the elderly women live in Suzhou, are low educated that used to speak dialects and cannot write 
mostly, which are barriers for communication leading to the exclusion. This might be contributed to selection bias. 
Regional characteristics should be taken into account when recruiting data collectors to enlarge the portion of female 
sample for a more balance representation in the future. Second, the questionnaires were all self-reported by the patients 
themselves, which increased the risk of common method bias, and even if many measures such as statistical method were 
taken to control the quality, further objective methods might be expected. Third, the presence of extreme values when 
logistic regression analysis was conducted among inter-group comparisons (i.g. GOLD stage, dyspnea grade), reduced 
the stability and representation, potentially leading to result bias such as false positives. Thereby, the findings of the study 
should be reviewed with caution and be interpreted with the sample’s clinical characteristics. More researches with large 
sample sizes, robust statistical methods, and repeated sampling are expected to reduce the influence of extreme values 
and improve the reliability of conclusions in the future. Finally, a cross-sectional design limits causal inferences, future 
prospective, longitudinal studies should be conducted to explore the dynamically trajectories on coping styles of 
dyspnea-related fear among patients with COPD, so as to clarify the causal relationships.

Conclusion
This study revealed heterogeneity on coping styles of dyspnea-related fear among patients with COPD, which was 
classified into four latent profiles, named as “low fear–confrontation”, “moderate-high fear–acceptance-resignation”, 
“moderate fear–confrontation” and “high fear–avoidance”, respectively. Disease duration, lung function, frequency of 
acute exacerbation during the last year, knowledge of COPD, comorbidities, dyspnea, anxiety, and depression were the 
factors influencing coping styles of dyspnea-related fear in the subgroups. Additionally, the study focuses on the fact that 
some level fear of dyspnea promote positive coping besides avoidance, which provides a novel perspective for future 
management of dyspnea-related fear. Medical staff should assess the level of fear in patients with COPD, identify the 
individual characteristics on coping styles of dyspnea-related fear early, explore influencing factors, and develop tailored 
interventions to improve coping strategies.
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BBQ; BBQ-SF, subscale of somatic focus of BBQ; BDI, Beck Depression Inventory; CAF-R, the Revised COPD 
Anxiety Questionnaire; BCS, Breathlessness Catastrophizing Scale; PCS, Pain Catastrophizing Scale; CSES, COPD Self- 
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