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Purpose: Emerging evidence indicates that psychological resources may influence clinical outcomes and disease burden in chronic
obstructive pulmonary disease (COPD), but their interactions are still not well understood. This study examined how coping strategies
and self-esteem are connected to psychological distress, symptom impact, and functional capacity in moderate and severe COPD.
Patients and Methods: A cross-sectional study was conducted between December 2024 and July 2025 at a tertiary pulmonary
center. Ninety-three patients with stable COPD were enrolled and classified into moderate (n = 43) and severe (n = 50) groups
according to GOLD criteria. Assessments included spirometry, 6-minute walk test (6MWT), COPD Assessment Test (CAT), modified
Medical Research Council (mMRC) scale, Hospital Anxiety and Depression Scale (HADS), Rosenberg Self-Esteem Scale (RSES),
and the COPE inventory. Statistical analyses comprised group comparisons, correlation analyses with Benjamini-Hochberg correction,
and multiple linear regression to identify independent predictors of coping styles.

Results: Severe COPD was associated with lower self-esteem (median RSES 18.5 vs 21, p < 0.0001), reduced 6MWT (203 m vs
300 m, p < 0.0001), higher anxiety (HADS-A 9.5 vs 7, p = 0.0001), and greater symptom burden (CAT 25 vs 19, p < 0.0001). These
patients relied less on problem- (27 vs 31, p < 0.0001) and emotion-focused coping (23 vs 27, p < 0.0001), but more on avoidant
coping (21 vs 19, p < 0.0001). Correlations showed that problem- and emotion-focused coping were linked to higher self-esteem and
better 6MWT performance, whereas avoidant coping was related to greater dyspnea, higher CAT, and lower self-esteem. Regression
analyses identified dyspnea severity (mMRC, p = 0.018) and lower FEV % (p = 0.0003) as predictors of avoidant coping, while self-
esteem (p = 0.036) and 6BMWT % (p = 0.015) predicted adaptive coping.

Conclusion: Severe COPD is associated with greater psychological distress, reduced self-esteem, and reliance on avoidant coping. In
contrast, higher self-esteem and better functional capacity favor adaptive coping strategies.

Plain Language Summary: Chronic obstructive pulmonary disease (COPD) is a long-lasting lung condition that makes breathing
hard and impacts many parts of daily life. People with COPD often experience physical symptoms like breathlessness and reduced
ability to exercise, along with psychological challenges such as anxiety, depression, and low self-esteem. How patients handle these
challenges plays a key role in their overall well-being.

In this study, we examined how people with moderate and severe COPD cope with their illness. We included 93 patients and
measured lung function, walking distance over six minutes, symptoms, levels of anxiety and depression, self-esteem, and coping
strategies. Coping strategies are ways people try to manage stress and can be categorized into three types: problem-focused (actively
dealing with challenges), emotion-focused (regulating feelings), and avoidant (withdrawing or ignoring problems).

We discovered that patients with severe COPD were more likely to depend on avoidant coping, which was associated with increased
breathlessness and poorer lung function. Conversely, patients with higher self-esteem and better walking capacity tended to use more
adaptive coping methods, such as problem- or emotion-focused strategies.
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These findings suggest that, in addition to treating physical symptoms, it is crucial to support patients’ psychological resources.
Enhancing self-esteem and promoting active coping could help people with COPD manage their condition more effectively, lessen
distress, and improve their quality of life. Pulmonary rehabilitation programs, which combine exercise, education, and psychological
support, may be the best way to accomplish this.

Keywords: COPD, coping strategies, self-esteem, anxiety, functional capacity, quality of life

Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive respiratory condition marked by persistent airflow
limitation and a considerable impact on patients’ physical and mental health.! In addition to respiratory symptoms and
functional limitations, patients with COPD often experience emotional disorders, especially depression and anxiety,
which contribute to decreased quality of life and poorer prognosis.> A study performed on over 200 patients with COPD
has shown that some of these patients exhibit low levels of self-esteem.* Moreover, patients’ coping strategies vary
significantly, influencing their perception of the disease, how they adapt to imposed limitations, and their psychological
well-being.”

An exploratory qualitative study found that patients with COPD adopt various coping strategies, and their ability to
adapt varies widely regardless of lung function severity. Some patients manage well despite respiratory deterioration,
while others experience significant impacts on their quality of life, indicating that psychological factors differently
influence how they perceive the disease.® A qualitative meta-analysis found that COPD patients have significant
emotional needs (frustration, depression, anxiety) and that the self-management process is lengthy and tailored,
emphasizing differences in adaptation based on context and cultural resources.’

How patients cope with stress and symptoms affects their adherence to treatment, participation in pulmonary
rehabilitation, and health-related behaviors. Certain coping styles (eg, active/problem-focused coping) are linked to
better quality of life and more positive functional outcomes, while avoidant-focused or emotional-focused coping may be
related to social isolation, depression, and worse clinical results.®* Recognizing dominant coping strategies allows for the
customization of psychological and educational interventions for each patient.

In this context, assessing self-esteem and coping strategies, along with examining psychological and functional status,
can offer a comprehensive view of how COPD patients adjust to their disease and the factors that impact their quality of
life. Unlike our previous study,” which focused on self-compassion, guilt, shame, and self-efficacy, the present research
addresses coping strategies (problem-focused, emotion-focused, avoidant) and self-esteem. To our knowledge, this is the
first study to systematically investigate the interplay between coping strategies, self-esteem, psychological distress, and
functional outcomes in patients with moderate and severe COPD.

The objective of this study was to investigate coping patterns and their association with psychological status,
symptom severity, and functional capacity in patients with moderate and severe COPD.

Materials and Methods

This observational, cross-sectional study was conducted at the Clinical Hospital for Infectious Diseases and
Pneumophthisiology “Dr. Victor Babes” in Timigoara, between December 2024 and July 2025. Patients were consecu-
tively enrolled as they presented for scheduled follow-up visits, and only those with a confirmed diagnosis of COPD,
established according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria, were included.'”

All patients were clinically stable during evaluation, with no exacerbations or therapy changes in the past four weeks.
Maintenance inhaled treatment adhered to current GOLD guidelines, consisting of long-acting bronchodilators (LABA/
LAMA) or triple therapy (ICS/LABA/LAMA) based on disease severity and clinical indications.

Patients were eligible for inclusion if they were aged 40 years or older, had a confirmed diagnosis of COPD
according to the GOLD 2024 criteria, were in a clinically stable condition defined as the absence of exacerbations
during the previous four weeks, and were able to complete all functional and psychological assessments specified in
the protocol.'® Exclusion criteria included the presence of other chronic respiratory diseases, such as bronchial asthma,
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extensive bronchiectasis, or pulmonary fibrosis, as well as major neurological, psychiatric, or cognitive disorders that
could interfere with test performance. Patients with severe locomotor disabilities preventing completion of the
6-minute walk test, those with unstable cardiovascular disease, or those unable to provide informed consent were
also excluded.

Disease severity was classified based on post-bronchodilator FEV; values (% of predicted value), according to the
GOLD staging, with patients divided into moderate COPD and severe COPD groups.'’

Demographic data, lung volumes (FVC, FEV,), COPD Assessment Test (CAT), and modified Medical Research
Council (mMRC) scores, along with the distance walked on the 6-minute walk test (60 MWT), were collected from
each participant. Additionally, psychological assessments were performed using the Hospital Anxiety and Depression
Scale (HADS), Rosenberg Self-Esteem Scale (RSES), and the COPE questionnaire for coping strategies. All
assessments took place during a single study visit. After obtaining informed consent, demographic and clinical data
were recorded first, followed by spirometry and the psychological questionnaires in a quiet and comfortable setting.
The 6-minute walk test was conducted at the end of the session to prevent fatigue from affecting the questionnaire
results.

Since one of the main goals of the study was to compare clinical, functional, and psychological features between
moderate and severe COPD, all descriptive and comparative analyses were stratified based on GOLD-defined severity.
Data on home non-invasive ventilation (nNIV) use and individual inhaled pharmacological treatment regimens were not
collected, as these variables were outside the scope of the study. All patients were, however, receiving stable maintenance
inhaled therapy according to GOLD recommendations.

The study was approved by the Ethics Committee of the Clinical Hospital for Infectious Diseases and
Pneumophthisiology “Dr. Victor Babes” Timisoara (no. 12197/17.12.2024), and all patients signed informed consent
before inclusion in the research.

Sample Size Calculation

The minimum sample size was estimated using G*Power 3.1 software, for an independent samples #-test analysis, with
the total coping score as the main variable. The calculated parameters were based on an expected mean difference
according to the data reported in the literature for patients with COPD of different severities, a significance level of a =
0.05 and a statistical power of 80% (1—3 = 0.80). The result indicated the need for a minimum number of 40 patients per
group. 43 patients with moderate COPD and 50 with severe COPD were included in the study, exceeding the estimated
minimum size.

Spirometry Assessment

Pulmonary function was evaluated using a COSMED Quark PFT system (COSMED, Rome, Italy), which was calibrated
daily according to the manufacturer’s instructions. Measurements were performed following the recommendations of the
American Thoracic Society and European Respiratory Society (ATS/ERS) standardization for spirometry.'' Forced vital
capacity (FVC), forced expiratory volume in one second (FEV,), and the FEV,/FVC ratio were obtained from flow—
volume curves recorded after the administration of a short-acting bronchodilator. Results were expressed as absolute
values and as percentages of predicted values based on reference equations.

Functional Capacity

The 6-minute walk test (6MWT) was used to assess the functional capacity of patients with COPD, as recommended by
the American Thoracic Society (ATS).'? The test measures the maximum distance a person can comfortably walk on
a hard, flat surface within six minutes. The assessment was performed indoors, in a temperature-controlled environment,
on a 30 m long straight corridor marked at regular intervals. A trained physiotherapist supervised all tests and provided
standardized verbal encouragement at each minute according to ATS protocol. The total distance walked was recorded in
meters. In patients with COPD, a distance of less than 350 m is frequently associated with severe functional limitations

and poor prognosis.'?
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Anxiety and Depression Evaluation

Levels of anxiety and depression were assessed using the Hospital Anxiety and Depression Scale (HADS), a self-report
questionnaire consisting of 14 items, each rated on a 4-point Likert scale (0-3).'* The questionnaire is divided into two
subscales: anxiety (HADS-A) and depression (HADS-D), each containing seven items, with the score for each subscale
ranging from 0 to 21. Scores between 8 and 10 indicate the presence of symptoms of moderate intensity, and scores >11
suggest significant symptomatology, compatible with a possible clinical diagnosis.'* The total score results from the
summation of the two subscales and reflects the global level of emotional impairment.

Self-Esteem Assessment

Self-esteem was assessed using the Rosenberg Self-Esteem Scale (RSES), a commonly used psychometric instrument for
measuring an individual’s overall evaluation of themselves.'> The questionnaire consists of 10 items formulated as
statements, each rated on a 4-point Likert scale, from 0 (“totally disagree”) to 3 (“totally agree”). Five of the items assess
positive aspects of self-esteem, and the other five target negative aspects, which are scored in reverse. The total score
ranges from 0 to 30, with higher values indicating higher levels of self-esteem.'®

Coping Strategies

Coping strategies were assessed using the Coping Orientation to Problems Experienced (COPE) Inventory, the 60-item
extended version, developed by Carver et al. This questionnaire is a self-report instrument that measures a wide range of
cognitive and behavioral responses used by individuals to cope with stressful situations.'” The items are grouped into 15
subscales, each subscale containing four questions. Responses are recorded on a 4-point Likert scale, from 1 (“I usually
don’t do this at all”) to 4 (“I usually do this a lot”), with higher scores indicating more frequent use of the respective
Strategy.

In the literature, these subscales are often aggregated into three major dimensions: problem-focused coping, emotion-
focused coping, and avoidant-focused coping.'® Scores for each dimension are obtained by summing the values of the
corresponding items, with higher values reflecting a more intense use of that coping strategy.

In the present study, these three coping patterns were analyzed based on the theoretical framework proposed by
Carver et al. Problem-focused coping, which includes active coping, planning, and the use of instrumental support,
reflects efforts aimed at solving or managing the problem causing distress. Emotion-focused coping, encompassing
positive reinterpretation, acceptance, humor, and the use of emotional support, aims to regulate emotional responses to
stress. Avoidant-focused coping, which includes denial, behavioral disengagement, and substance use, represents
strategies of withdrawal or escape from the stressor rather than directly managing it.'®

Symptom Impact Assessment
The impact of symptoms on quality of life was assessed using the COPD Assessment Test (CAT), a validated and easy-to
-administer questionnaire for patients with COPD.' It contains 8 items covering aspects such as cough, sputum
production, chest tightness, dyspnea on exertion, limitations in daily activities, confidence to leave the house, sleep
quality and energy level. Each item is rated from 0 to 5, resulting in a total score ranging from 0 to 40, where higher
scores indicate a more severe impact of the disease. The impact classification is as follows: low impact (0-9 points),
moderate impact (10-20 points), high impact (21-30 points) and very high impact (31-40 points).?

Severity of dyspnea was assessed using the Modified Medical Research Council Dyspnea Scale (mMRC),
a standardized instrument commonly used in clinical practice for patients with COPD.>' The mMRC scale comprises
five grades, from 0 to 4, each corresponding to a description of the limitation caused by dyspnea in daily activities. Grade
0 indicates that dyspnea occurs only with strenuous exercise, while grade 1 refers to feeling short of breath when walking
quickly or climbing a slight incline. Grade 2 describes walking slower than people of the same age due to dyspnea or
having to stop to breathe while walking at a normal pace. At grade 3, the patient must stop to breathe after about 100
meters or after a few minutes of walking on level ground, and grade 4 reflects dyspnea so severe that it prevents leaving
the house or occurs with very light activities, such as getting dressed or undressed.”’
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Statistical Analysis

Continuous variables were expressed as mean =+ standard deviation or median [interquartile range — IQR], depending on
the distribution assessed by normality tests and inspection of graphs. Normality of distributions was tested using the
Shapiro—Wilk test, and homogeneity of variances was assessed using Levene’s test. Categorical variables were presented
as absolute frequencies and percentages.

Comparison of clinical and psychological characteristics between patients with moderate and severe COPD was
performed using Student’s # test for normally distributed variables, Mann—Whitney U for nonparametric distributions and
2 -test for categorical variables. Differences in coping scores between ordinal clinical categories defined by level of
anxiety (HADS), depression (HADS), impact of illness (CAT) and dyspnea (mMRC) were assessed by one-way
ANOVA, followed by post-hoc analyses with correction for multiple testing, reporting F statistics, degrees of freedom
and p-values.

Correlations between coping strategies and clinical/psychological measures were evaluated using Spearman’s rank
correlation coefficient (p), with 95% confidence intervals (CI). To control for the false discovery rate (FDR) given
multiple testing, the Benjamini—Hochberg (BH) correction was applied to correlation p-values. Multiple linear regression
models were then constructed to identify predictors of avoidant-, emotion-focused, and problem-focused coping. For
each model, unstandardized coefficients (B), standardized coefficients (), standard errors (SE), and p-values were
reported. Model performance was expressed as R?, adjusted R% F statistic, and model p-value. Statistical significance
was set at p < 0.05 after correction.

Cronbach’s o coefficient showed good internal consistency for the Rosenberg Self-Esteem Scale (a = 0.88), the
HADS anxiety subscale (o = 0.81), the HADS depression subscale (o = 0.83), and the COPD Assessment Test (o = 0.86),
and acceptable consistency for the COPE questionnaire (o = 0.79).

Results

Sample Characteristics

The study included 93 patients, of whom 43 had moderate COPD and 50 had severe COPD. Significant clinical and
psychological differences were observed between the two groups. Patients with severe COPD presented a higher
symptom burden, more comorbidities, and greater levels of anxiety and overall psychological distress. Notably, self-
esteem scores were significantly lower in the severe group. In terms of coping profiles, severe COPD was associated with

reduced use of problem- and emotion-focused strategies and a greater reliance on avoidant coping (Table 1).

Table 1 Demographic, Clinical, Functional, and Psychological Characteristics of Participants, Stratified by
COPD Severity

Variable COPD Moderate (n=43) | COPD Severe (n=50) | p-value
Age (years) 65.0 [62.25-69.00] 64.5 [63.00-66.00] 0.305
BMI 25.5 [23.3-26.9] 18.1 [17.6-30.3] 0.008
Sex male - n (%) 28 (65.1) 40 (80.0) 0.1084
Smoking status (current / ex-smoker), n (%) | 10 (23%) / 33 (77%) 3 (6%) 1 47 (94%) 0.0003
SpO, (%) 94 [92-94] 90 [89-91] < 0.0001
Smoking history (pack-years) 34 [30-38] 59 [55-63] < 0.0001
Comorbidities n (%)
Cardiovascular disease 12 (27.9%) 30 (60%) 0.005
Hipertension 13 (30.2%) 21 (42%) 0.431
(Continued)

International Journal of Chronic Obstructive Pulmonary Disease 2025:20

https:

4147



Pescaru et al

Table | (Continued).

Variable COPD Moderate (n=43) | COPD Severe (n=50) | p-value
Diabetes mellitus | (2.3%) 5 (10%) 0.654
Obesity 4 (9.3%) 13 (26%) 0.133
LToT 0 (0%) 22 (44%) < 0.0001
Lung volumes

FVC (L) 2.69 [2.52-2.90] 2.69 [2.38-3.07] 0.942
FVC (%) 73 [70.2-75] 67 [64-73] < 0.0001
FEVI (L) 1.77 [1.70-1.91] 1.07 [0.93-1.18] < 0.0001
FEVI (%) 54 [52-56] 31 [30-32] < 0.0001
FEVI/FVC 66 [65-68.7] 40 [35-43] < 0.0001
Functional capacity

6MWT (m) 300 [280-319] 203 [165-280] < 0.0001
6MWT (%) 66 [58.2-70.5] 43 [35-54] < 0.0001
Psychological assessment

HADs - anxiety 7 [6-7.75] 9.5 [7-12] 0.0001
HADs - depression 6 [5-7] 7 [4-9] 0.2096
HAD:s - total 13 [11-15] 16 [12-20] 0.0008
Rosenberg 21 [19.25-24] 18.5 [18-19] < 0.0001
Problem-focused coping 31 [29-33] 27 [25-28] < 0.0001
Emotion-focused coping 27 [25-29] 23 [22-25] < 0.0001
Avoidant-focus coping 19 [17-20] 21 [20-23] < 0.0001
Symptom assessment

CAT 19 [18-22] 25 [21-28] < 0.0001
mMRC 2 [2-2] 3 [2-3] < 0.0001

Notes: Data are presented as mean * standard deviation (SD) for normally distributed variables and as median [interquartile range, IQR]
for non-normally distributed variables. Categorical variables are expressed as number (percentage). p-values refer to comparisons
between moderate and severe COPD groups using independent samples t-test for normally distributed continuous variables, Mann—
Whitney U-test for non-normally distributed continuous variables, and y’-test or Fisher's exact test for categorical variables.
Abbreviations: FVC, forced vital capacity; FEV,, forced expiratory volume in one second; 6MWT, 6-minute walk test; HADS, Hospital
Anxiety and Depression Scale; CAT, COPD Assessment Test; RSES, Rosenberg Self-Esteem Scale; mMRC, modified Medical Research
Council dyspnea scale; LTOT, long-term oxygen therapy; SpO,, peripheral oxygen saturation; BMI, body mass index; COPD, chronic
obstructive pulmonary disease.

Correlations Between Coping Strategies and Clinical Variables

As shown in Table 2 and visually depicted in Figure 1, the correlation analyses revealed consistent and clinically
meaningful patterns connecting coping styles with psychological health, symptom severity, lung function, and functional
capacity. Problem-focused coping aligned with a healthier clinical profile, being linked to lower anxiety and psycholo-
gical distress, higher self-esteem, and better exercise performance and lung function. Emotion-focused coping showed
a similarly positive pattern, associated with improved functional capacity, higher self-esteem, and reduced symptom
burden and dyspnea. In contrast, avoidant coping consistently correlated with a less favorable profile, strongly associated
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Table 2 Correlations Between Coping Strategies and Psychological, Symptomatic and Functional

Parameters

Coping Strategy Parameter p (95% CI) p-value | BH g-value

Problem-focused coping | FEV, % 0.666 (0.535 to 0.766) <0.0001 | 0.0002
FVC % 0.346 (0.153 to 0.513) 0.0007 0.0010
HADS — Anxiety -0.397 (-0.556 to —0.211) | <0.0001 | 0.0002
HADS — Total -0.343 (-0.511 to —0.150) | 0.0006 0.0009
Rosenberg self-esteem | 0.481 (0.307 to 0.624) <0.0001 | 0.0002
CAT —0.280 (-0.457 to —0.080) | 0.0066 0.0073
mMRC —0.458 (-0.605 to —0.280) | <0.0001 | 0.0002
6MWT (m) 0.504 (0.335 to 0.642) <0.0001 | 0.0002
6MWT (%) 0.551 (0.391 to 0.678) <0.0001 | 0.0002

Emotion-focused coping | FEV| % 0.619 (0.475 to 0.730) <0.0001 | 0.0002
FVC % 0.365 (0.174 to 0.529) 0.0003 0.0005
CAT —-0.379 (-0.541 to —0.189) | 0.0002 0.0003
mMRC —0.450 (-0.598 to —0.271) | <0.0001 | 0.0002
6MWT (m) 0.477 (0.303 to 0.620) <0.0001 | 0.0002
6MWT (%) 0.519 (0.353 to 0.654) <0.0001 | 0.0002

Avoidant-focused coping | FEV, % —0.476 (-0.620 to —0.302) | <0.0001 | 0.0002
FVC % —0.218 (-0.404 to -0.0148) | 0.0359 0.0359
Rosenberg self-esteem | —0.292 (-0.468 to —0.094) | 0.0045 0.0055
CAT 0.245 (0.043 to 0.428) 0.0178 0.0186
mMRC 0.471 (0.295 to 0.615) <0.0001 | 0.0002
6MWT (m) —0.286 (-0.463 to —0.087) | 0.0055 0.0064
6MWT (%) —0.323 (-0.494 to —0.128) | 0.0016 0.0021

Notes: Values are Spearman correlation coefficients (p) with 95% confidence intervals. p-values are reported after Benjamini—

Hochberg (BH) correction. Statistical significance was set at p<0.05.

Abbreviations: 6MWT, 6-minute walk test; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease;
HADS, Hospital Anxiety and Depression Scale; HADS-A, HADS anxiety subscale; HADS-D, HADS depression subscale; mMRC,

modified Medical Research Council dyspnea scale.

with increased dyspnea, higher symptom burden, lower self-esteem, decreased lung function, and poorer performance on

the 6-minute walk test.

Multiple Regression Analyses of Predictors of Coping Strategies

In the adjusted regression analyses, distinct predictors emerged for each coping strategy (Table 3).

For avoidant-focused coping, higher dyspnea severity (mMRC; B = 1.35, p = 0.018) and lower FEV %

predicted (B = -0.097, p = 0.0003) were significant independent predictors, accounting for 31.5% of the variance

(Adj. R? = 0.315, p < 0.0001).
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Figure | Correlations between coping strategies and psychological, symptomatic and functional parameters.

Spearman correlation (p)

For emotion-focused coping, lower FEV % predicted (B = 0.119, p = 0.0002), use of LTOT (B =-2.17, p = 0.0003),
and higher functional capacity (6MWT % predicted; B = 0.046, p = 0.006) were significant predictors. The model
explained 38.0% of the variance (Adj. R* = 0.380, p < 0.0001).

Table 3 Predictors of Avoidant-Focused, Emotion-Focused, and Problem-Focused Coping Identified Through Multiple Linear

Regression

Predictor Avoidant- i} p Emotion- B p Problem- B P

Focused Coping Focused Coping Focused Coping

B (SE) B (SE) B (SE)
Anxiety -0.049 (0.077) -0.07 | 0.529 | 0.097 (0.086) 0.12 0.269 | —0.165 (0.093) -0.20 | 0.078
Depression 0.018 (0.083) 0.02 0.834 | —0.131 (0.093) -0.15 | 0.164 | —0.028 (0.098) -0.01 | 0.775
CAT -0.009 (0.043) -0.02 | 0.842 | -0.064 (0.048) -0.15 | 0.178 | -0.008 (0.052) -0.02 | 0.878
Rosenberg self- 0.065 (0.103) 0.07 0.532 | 0.143 (0.111) 0.2 0.14 0.249 (0.117) 0.22 0.036
esteem
mMRC 1.346 (0.558) 0.26 0.018 | —0.809 (0.604) -0.15 | 0.184 | -0.773 (0.642) —0.12 | 0.28I
6MWT % -0.007 (0.015) -0.05 | 0.651 0.046 (0.016) 0.3 0.006 | 0.045 (0.018) 0.23 0.013
predicted

(Continued)
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Table 3 (Continued).

Predictor Avoidant- B p Emotion- B P Problem- B P

Focused Coping Focused Coping Focused Coping

B (SE) B (SE) B (SE)
FEV,% predicted | —0.097 (0.025) —0.39 | 0.0003 | 0.119 (0.030) 0.4 0.0002 | 0.156 (0.031) 049 | <0.000!
LTOT 0.817 (0.552) 0.16 | 0.143 | —2.169 (0.574) —0.39 | 0.0003 | 0.069 (0.619) 001 | 0911
Age —0.057 (0.043) —0.13 | 0.234 | —0.045 (0.052) —0.18 | 0429 | 0.032 (0.049) 0.07 | 0.655
BMI 0.028 (0.034) 0.09 | 0425 | —0.007 (0.038) —0.02 | 0.848 | —0.013 (0.036) —0.04 | 0.709
Sex (male) —0.782 (0.490) —0.17 | 0.114 | 0.096 (0.547) 0.02 | 086l | 0.555(0.516) 0.12 | 0.285
Model summary R2=0.390; Adj R2=0.448; Adj R%=0.566; Adi

R2=0.315; F(10,82) R%=0.380; F(10,82) R?=0.507; F(11,81)

=5.24; p<0.000 =6.64; p<0.000| =9.60; p<0.0001

Notes: All models were adjusted for age, sex, BMI, LTOT use, and FEV,% predicted. B — unstandardized regression coefficient; SE — standard error;  — standardized
regression coefficient.

Abbreviations: BMI, body mass index; LTOT, long-term oxygen therapy; FEV|, forced expiratory volume in | second; mMRC, modified Medical Research Council dyspnea
scale; 6MWT, 6-minute walk test; CAT, COPD Assessment Test.

For problem-focused coping, higher self-esteem (Rosenberg; B = 0.249, p = 0.036), greater exercise capacity (6MWT
% predicted; B = 0.045, p = 0.013), and higher FEV % predicted (B = 0.156, p < 0.0001) independently predicted greater
use of this strategy. The model explained the largest proportion of variance (Adj. R* = 0.507, p < 0.0001).

Differences in Coping Strategies Across Psychological and Clinical Severity Levels
Patients were stratified according to official severity thresholds:

Anxiety and depression were classified using HADS scores as Normal (0—7), Borderline (8-10), and Abnormal (>11)."*

Disease impact was assessed with the CAT and categorized into Low (0-10), Medium (11-20), High (21-30), and
Very high (31-40).%°

Dyspnea severity was evaluated with the mMRC scale and grouped as Moderate (score 2) and Severe (score 3).2!

Patients in the Normal anxiety group (HADS-A <7) reported significantly higher use of problem-focused and
emotion-focused coping compared to those in the Abnormal group (HADS-A >11). For depression, emotion-focused
coping was greater in the Normal group (HADS-D <7) compared to the Abnormal group (HADS-D >11).

Regarding disease impact, patients with medium CAT scores (11-20) reported significantly greater use of emotion-
focused coping compared to those with high impact (21-30), while no significant differences were observed for the very
high CAT group (>31).

Regarding dyspnea, patients with severe symptoms (mMRC = 3) exhibited significantly higher avoidant-focused
coping than those experiencing moderate dyspnea (mMRC = 2). Conversely, emotion-focused and problem-focused
coping were more prominent in patients with moderate dyspnea compared to those with severe dyspnea. These
differences are summarized in Table 4, which presents the distribution of coping strategies according to the severity of
anxiety, depression, disease impact, and dyspnea. These differences are detailed in Supplementary Table 1.

Discussion

The primary goal of this study was to explore the coping strategies employed by patients with moderate and severe
COPD and to analyze how these are related to psychological health, disease impact, and functional ability. Previous
research from our group has shown that COPD severity is associated with self-conscious emotions such as guilt and
shame, as well as with self-compassion and self-efficacy.” The present study builds on that work by focusing instead on
coping strategies (problem-focused, emotion-focused, avoidant) and self-esteem. By addressing these distinct psycholo-
gical constructs, our analysis provides novel insights into the interplay between coping, self-esteem, symptom burden,
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Table 4 Differences in Coping Strategies Depending on the Severity of Anxiety, Depression, Disease Impact, and

Dyspnea
Grouping Variable | Coping Strategy | Test Statistic (df) | p-value | Effect Size (n*/¢%) | Post-Hoc Differences
HADS-A Problem-focused KW %*(2)=5.081 0.076 £7=0.055 -
HADS-A Emotion-focused | KW ¢?(2)=5.375 0.066 £7=0.058 -
CAT Emotion-focused F(2,90)=7.405 0.001 17=0.141 Medium > High
CAT Problem-focused KW ¥3(2)=7.132 0.027 £7=0.075 Medium > High
mMRC Avoidant-focused KW 2(1)=21.241 <0.001 £7=0.229 Severe > Moderate
mMRC Emotion-focused F(1,91)=22.221 <0.001 1%=0.196 Moderate > Severe
mMRC Problem-focused F(1,91)=20.333 <0.001 n%=0.182 Moderate > Severe

Notes: As 12 (ANOVA) or € (Kruskal-Wallis). Post-hoc comparisons were performed when overall tests were significant. Statistical significance was
set at p<0.05.

Abbreviations: HADS-A, Hospital Anxiety and Depression Scale, Anxiety subscale; HADS-D, Hospital Anxiety and Depression Scale, Depression
subscale; CAT, COPD Assessment Test; mMMRC, modified Medical Research Council Dyspnea Scale.

and functional outcomes in COPD. We observed a clear and internally consistent pattern across clinical and psycholo-
gical measures. Problem-focused and emotion-focused coping showed positive correlations with preserved lung function
(FEV %, FVC%), greater functional capacity (6MWT m and 6MWT%), and higher self-esteem, whereas avoidant-
focused coping correlated with greater dyspnea severity (mMRC), higher symptom burden (CAT), and reduced exercise
capacity. Self-esteem demonstrated positive associations with both adaptive coping styles and functional performance,
while anxiety correlated moderately with higher CAT scores, higher mMRC levels, and lower 6MWT performance.

Coping is the collection of mental and behavioral strategies that individuals use to handle stress and respond to
internal or external demands they perceive as surpassing their resources.?

Alongside coping, self-esteem is another crucial psychological resource, reflecting an individual’s overall sense of
self-worth and competence.”® In patients with chronic diseases, including COPD, self-esteem is closely linked to
emotional adjustment and health outcomes: higher self-esteem correlates with lower anxiety and depression,’ better
treatment adherence, and greater participation in rehabilitation, while low self-esteem can increase psychological distress
and decrease quality of life.* Emerging evidence suggests that self-esteem can serve as a mediator in the pathway from
psychosocial resources to psychological outcomes in chronic illness. For example, in a clinical population, self-esteem
(along with self-efficacy) fully mediated the positive relationship between functional social support and mental well-
being.?> Similarly, in a prospective study of end-stage renal disease, self-esteem mediated the effects of social and
problematic support on depression and optimism.?® Extrapolating to COPD, these data suggest that enhancing self-
esteem may attenuate the impact of maladaptive coping on psychological outcomes and engagement with rehabilitation.

In chronic diseases like COPD, coping mechanisms, defined as mental and behavioral strategies for adjusting to stress
and demands, are crucial for managing the physical, psychological, and social limitations caused by the disease. These
strategies are usually categorized into three types: problem-focused, emotion-focused, and avoidant-focused.'”*” Across
chronic illnesses, coping strategies are key to psychological and social adjustment.”® In COPD specifically, coping styles
are linked to psychological distress and patient-reported outcomes.*’

Our results showed that patients with severe COPD had higher levels of anxiety and greater disease impact compared
to those with moderate forms. When examining independent predictors, multivariable regression analyses showed that
higher dyspnea severity (mMRC) and lower lung function (FEV,%) were the strongest predictors of avoidant-focused
coping, while higher self-esteem and better exercise capacity (6MWT%) independently predicted the use of problem- and
emotion-focused coping strategies.

These findings are consistent with data from the international literature. Brien et al showed that patients with COPD
choose different coping strategies depending on the severity of the disease, which supports the differences observed in
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our cohort.® One explanation is that as COPD advances, increasing symptom burden and functional limitations weaken
patients’ perceived control, leading a shift away from active, problem-focused strategies toward emotion-focused or
avoidant coping.*”

Papava et al also reported that avoidant-focused coping is linked to higher levels of anxiety and depression, while
problem-focused strategies are connected with better functional outcomes and higher self-esteem, results consistent with
our findings on the role of 6MWT and Rosenberg scores.’’ Avoidant coping can maintain psychological distress by
fostering withdrawal, inactivity, and rumination, reinforcing a cycle of distress and reduced activity; whereas problem-
focused coping enhances self-efficacy and treatment adherence, supporting functional improvement.*>

At the same time, the observations of Rzadkiewicz et al, which indicate that adaptive strategies (active planning,
distraction) contribute to post-rehabilitation benefits and a positive psychological state, confirm the importance of using
problem- and emotion-focused strategies identified in our analysis.*> Adaptive coping strengthens psychological resi-
lience by enhancing cognitive reframing and self-regulation, which in turn promotes engagement in rehabilitation and
mental well-being.**

Although only a limited number of studies have explored coping in COPD,?’ some nuances become apparent when
our findings are compared with the existing literature. First, several sources suggest that the effects of emotion-focused
coping are not consistent: in some contexts of chronic illness, it is described as potentially helpful (eg, humor, emotional
expression for short-term regulation),”? while in other studies, it has been linked to worse psychological outcomes.*
Second, not all research has found clear links between coping styles and disease-related factors: for example, some
reports found no significant relationship between coping and disease-specific health status,*® while others indicated that
cognitive and perceptual factors were more strongly associated with psychological distress than disease severity itself.*’

Mechanistically, these data indicate a circuit where physiological limitations (dyspnea, reduced respiratory function)
trigger frustration and emotional distress, which in turn foster reliance on avoidant coping. Conversely, preserved
exercise capacity and higher self-esteem appear to promote adaptive problem- and emotion-focused strategies. In
contrast, avoidant strategies do not promote engagement in physical activity, potentially resulting in further physiological
deconditioning and increased symptoms, including heightened perception of dyspnea. These psychological mechanisms
coexist with biological pathways influenced by smoking exposure, including oxidative stress, which has recently been
highlighted as a relevant contributor to COPD progression.*®

Beyond its psychological importance, self-esteem may influence COPD stability and prognosis through changeable
behavioral pathways. Lower self-esteem often comes with increased psychological distress and weaker self-management,
which can lead to lower adherence to medications and non-drug treatments, delays in seeking help during symptom
worsening, and less engagement in physical activity and rehabilitation. Psychological distress has been independently
linked to a higher risk of acute exacerbations, hospitalizations, and death in COPD.*° In contrast, structured self-
management and patient education programs that boost psychological engagement and confidence have been shown to
lower hospital use and readmissions after exacerbations.****

The GOLD guidelines and recent research mainly focus on the prevalence and impact of anxiety and depression in
COPD, but aspects like self-esteem and coping styles are less addressed. Our findings therefore complement existing data
and underscore the importance of integrating these psychological factors into the comprehensive management of
COPD1-5:32:3743

Given these psychological mechanisms, pulmonary rehabilitation (PR) serves as an ideal framework to address not
only functional impairment but also maladaptive coping and low self-esteem in COPD. Pulmonary rehabilitation is
a multidisciplinary intervention that combines exercise training, education, and psychosocial support, with well-
established benefits in exercise capacity, dyspnea, and quality of life.***® Beyond physical improvements, PR has
been shown to lessen anxiety and depression, partly by encouraging more adaptive coping strategies like problem-
focused planning and acceptance.*” The study by Jacob et al showed that systematic psychological screening and
personalized counseling (such as psychiatric support or by pulmonologists) in the context of PR can decrease psycho-
logical distress and enhance functional outcomes (FEV;, 6MWT) and quality of life.’® Recent guidelines from ATS/ERS
highlight the importance of personalized approaches that incorporate psychological resources along with medical and
functional assessments.!
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Our study employed a multidimensional approach, combining objective assessments of lung function and functional
capacity with validated psychometric tools for self-esteem, coping strategies, anxiety, and depression. This integrated
analysis enabled us to understand the complex relationship between clinical and psychological factors in COPD. By
comparing patients with moderate and severe disease, our findings offer valuable insights for customizing pulmonary
rehabilitation programs, tailoring them not only to the physiological severity of the disease but also to the individual’s
psychological profile.

Our study employed a multidimensional approach, combining objective assessments of lung function and functional
capacity with validated psychometric tools for self-esteem, coping strategies, anxiety, and depression. This integrated
analysis enabled us to understand the complex relationship between clinical and psychological factors in COPD. By
comparing patients with moderate and severe disease, our findings offer valuable insights for customizing pulmonary
rehabilitation programs, tailoring them not only to the physiological severity of the disease but also to the individual’s
psychological profile.

This study has several limitations to consider when interpreting the results. First, the relatively small sample size and
the selection of participants from a single tertiary center may limit how well the findings apply to the broader population
with COPD. Second, the observational and cross-sectional design does not allow for establishing a cause-and-effect
relationship between coping strategies, psychological status, and functional outcomes. Third, the absence of longitudinal
follow-up prevents assessment of changes over time in coping styles or their potential response to interventions.
Additionally, the interpretation of coping scores should be approached with caution, considering the self-reported nature
of the questionnaire and possible influences from response bias or the participants’ momentary emotional states.

Future research should further investigate how self-esteem and coping strategies interact with disease impact and
functional capacity in COPD. Since our findings showed that low self-esteem and the frequent use of avoidant strategies
were linked to greater dyspnea severity and reduced lung function (FEV,%), as well as decreased 6MWT performance,
longitudinal studies are necessary to determine if changes in self-esteem or coping styles predict clinical deterioration
over time. Additionally, intervention studies should examine whether boosting self-esteem and encouraging problem-
focused coping can reduce anxiety and depression, improve adherence to treatment, and support functional improvements
during pulmonary rehabilitation. Tailored rehabilitation programs that include psychological screening and targeted
support could thus be an effective way to enhance outcomes for patients with moderate and severe COPD.

Conclusion

Patients with severe COPD exhibited greater symptom burden, reduced functional capacity, and lower self-esteem.
Regression analyses identified dyspnea severity and decreased FEV% as key predictors of avoidant coping. Conversely,
higher self-esteem and better 6MWT performance predicted more adaptive coping, highlighting the importance of
incorporating psychological assessment into COPD management and rehabilitation.
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