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Context: Patients with chronic obstructive pulmonary disease (COPD) exhibit various patterns of co-occurring complex symptoms.
However, identifying core symptoms based on these distinct symptom patterns remains limited.

Objective: The aims of this current study were to explore symptom subgroups among patients with COPD based on their unique
symptom experiences and to identify the core symptoms within these subgroups, along with the correlation of these core symptoms
with laboratory indicators.

Methods: From May 2018 to December 2023, we recruited 252 participants with COPD through a convenience sample in China.
Participants were investigated using the Revised Memorial Symptom Assessment Scale (RMSAS). Latent profile analysis (LPA) was
conducted to identify symptom subgroups, while network analysis was used to reveal core symptoms among subgroups identified by LPA.
Results: Based on symptom experiences, two subgroups of patients were identified: the “low” symptom burden subgroup and the
“high” symptom burden subgroup. In both the total sample and the low symptom burden subgroup, “feeling sad” was identified as the
core symptom, whereas “feeling drowsy” was the core symptom in the high symptom burden subgroup. The neutrophil-to-lymphocyte
ratio was associated with the severity of drowsiness.

Conclusion: This study highlights the heterogeneity among COPD patients with multiple symptoms, resulting in the identification of
two distinct symptom subgroups. Addressing symptoms of sadness and drowsiness may serve as a crucial target for alleviating the
overall symptom burden in individuals with COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is the third most prevalent cause of death across the world." In China, its
prevalence reaches 8.6% among adults aged 20 years and older, increases to 13.7% for those aged 40 and above, and
exceeds 27% among individuals over 60.> By 2050, projections suggest that the global prevalence of COPD could
surpass 600 million cases,' highlighting a rising burden in the coming decades.*

COPD is a heterogeneous lung condition.” The ratio of forced expiratory volume in the first second (FEV %) does not fully
capture the differences among COPD patients; and a comprehensive evaluation should incorporate multidimensional
indicators, including symptoms, airflow limitation, risk of acute exacerbations, and comorbidities.”® According to prior
literature,® patients with COPD typically experience more than 10 co-occurring psychological and physical symptoms,
which can interact synergistically to form symptom clusters throughout the disease trajectory.”'® This results in varied patterns
of symptomatology among patients. Given this symptom variability, identifying heterogeneous symptom subgroups may
enhance symptom management efforts, as highlighted by the American Symposium on Symptom Science.''
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Recent studies have sought to classify patients based on unique symptom patterns, reflecting interest in COPD’s
symptomatic diversity. For example, a study conducted by Christensen et al employed latent class analysis to identify patient
subgroups based on distinct symptom experiences.'? This study identified three subgroups: “high”, “intermediate”, and “low”,
demonstrating that patients in the “high” exhibited a significantly poorer quality of life compared to the other two subgroups.
A longitudinal follow-up by the same group confirmed that approximately 65% of participants initially classified in the “high”
burden group remained there after 12 months, indicating the stability of these subgroup distinctions.'® However, those studies
either explored how symptoms interact with each other or pinpointed a core symptom that exhibited the highest correlation
with other symptoms. Furthermore, network analysis, as a modern theoretical framework, offers an innovative approach to
elucidating the complex nature of comorbid symptoms while identifying core symptoms. In recent years, network analysis has
been employed to study symptom interactions among patients with acute leukemia,'* HIV/AIDS,'” breast cancer,'® and lung
cancer post-chemotherapy.'” For instance, Jing et al'® demonstrated that emotional symptoms were pivotal for breast cancer
patients undergoing endocrine therapy, whereas Teng et al'” identified the sickness behavior symptom cluster as central for
lung cancer patients post-chemotherapy. However, little is known about identifying core symptoms based on distinct symptom
patterns in COPD patients, as well as the relationship between these core symptoms and laboratory indicators.

Examining the core symptoms could facilitate the identification of targets for precise intervention strategies.'*
Therefore, in this study, we aimed to 1) generate symptom subgroups among patients with COPD based on their
individualized symptom experiences; 2) identify the core symptoms within these subgroups; and 3) determine their
relationship with laboratory indicators.

Materials and Methods

Design and Settings

This cross-sectional study was conducted at the First Affiliated Hospital of Guangxi Medical University in China, with
data collected from COPD patients in the Respiratory and Critical Care Department between May 2018 and
December 2023.

Study Population

Eligibility criteria for study participation consisted of the following requirements: (1) a clinical diagnosis consistent
with the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2023 classification of airflow limitation,
where a post-bronchodilator FEV,/forced vital capacity ratio of <0.7 confirms persistent airflow limitation;’ (2) aged
40 years or older; (3) possessing clear consciousness along with normal comprehension and expression abilities; and
(4) expressing willingness to participate. Patients with cognitive impairments, or unable to understand were
excluded.

Measures

Demographic and Clinical Data

Participant baseline data were obtained through investigator-designed survey instruments. The collected sociodemo-
graphic variables included: age, gender, education level, medical insurance, place of residence, and smoking status. The
clinical assessment included evaluation of airflow limitation severity based on GOLD criteria: stage 1 (mild: FEV>80%
predicted), stage 2 (moderate: 50%<FEV;<80% predicted), stage 3 (severe: 30%<FEV<50% predicted), and stage 4
(very severe: FEV| <30% predicted),’ as well as disease duration and number of comorbidities.

Laboratory Indicators

Laboratory indicators included procalcitonin (PCT), C-reactive protein (CRP), neutrophil-to-lymphocyte ratio (NLR),
eosinophil count (EOS), and red cell volume distribution width (RDW) level. All these laboratory indicator data were
collected by the electronic medical record system.
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Self-Reported Symptoms

The Revised Memorial Symptom Assessment Scale (RMSAS),'® derived from the Memorial Symptom Assessment Scale
(MSAS),"” was validated by Cheng et al for use in Chinese populations.?® This instrument exhibits strong psychometric
properties, with an overall Cronbach’s a of 0.86 among COPD patients, indicating high internal consistency.'®
Participants were instructed to report whether they had experienced any of the 19 listed symptoms within the previous
week (ie, occurrence). For symptoms endorsed as present, severity was rated on a 4-point Likert scale (ie, 1= slight,
2=moderate, 3= severe, and 4 = very severe), yielding a total possible score ranging from 0 to 76, where higher values
reflect greater symptom burden. In the current study, the RMSAS showed excellent reliability, with a Cronbach’s a of
0.851. Factor analysis supported its structural validity, as evidenced by a Kaiser-Meyer-Olkin measure of 0.836 and
a significant Bartlett’s test (P < 0.05). The analysis identified five principal components, accounting for 61.78% of the
cumulative variance, further confirming the scale’s robustness.

Data Collection

This study was approved by the Medical Ethics Committee of the First Affiliated Hospital of Guangxi Medical University,
China. All procedures followed the Declaration of Helsinki, and all eligible patients provided written informed consent.
Before the investigation, researchers provided a detailed explanation to the patients. A questionnaire survey was conducted,
with disease-related data and laboratory indicators collected by researchers from hospital electronic records, while all other
information was self-reported by patients. For patients who are unable to complete the form independently, we provided
guidance to family members in filling out the forms using standardized instructions or assisted them in completing
questionnaires based on the symptoms reported.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics (version 22.0). Continuous variables were expressed as
meanztstandard deviation, while categorical variables were summarized as frequencies and percentages. To assess
associations between core symptom centrality and clinical biomarkers, Spearman correlation was employed. A two-
tailed significance threshold of P < 0.05 was applied for all statistical tests.

To identify distinct symptom-based subgroups among patients with COPD, we performed latent profile analysis
(LPA) in Mplus 8.3, incorporating 15 symptoms from the RMSAS that were present in at least 25% of the study
population. Model selection was guided by multiple statistical indices including the Akaike information criterion (AIC),
Bayesian information criterion (BIC), sample-size-adjusted BIC (aBIC), and the entropy for each model.'> The optimal
solution was determined by selecting the configuration demonstrating the smallest AIC, BIC, and aBIC values while
maintaining an entropy threshold >0.8. Using the Lo-Mendell-Rubin likelihood ratio test (LMR), adjusted LMR (aLMR),
and bootstrapped likelihood ratio test (BLRT), the estimated model was compared to a model with one class less.”'*
Statistical significance (P<0.05) across all three tests provided evidence for the superiority of the K-class solution over
the (K-1)-class alternative.

Network analysis was implemented in R 4.4.1 using the “qgraph” package to characterize symptom-symptom
associations and network properties, with LPA groupings serving as the analytical framework. Firstly, within this
framework, we constructed a weighted, undirected network in which nodes represented symptoms and edges reflected
conditional independence relationships among them. These associations were estimated using Spearman correlation
coefficients, calculated from either individual symptom severity scores or standardized symptom severity scores. In the
network visualization, nodal proximity corresponded to connection density, and edge width represented the magnitude of
inter-nodal associations.'>* Next, to enhance network sparsity and minimize false connections, we subsequently
implemented the EBICglasso algorithm using a y tuning parameter of 0.5. Finally, the network was visualized utilizing
the Fruchterman-Reingold algorithm and spring layout, where edge width was proportional to correlation strength and
color indicated directionality.**

Four centrality indices: strength (r;), betweenness (r1,), closeness (r.), and expected influence (r.)were employed to
determine the most central symptoms in the network analysis.>> Strength measures the sum of the absolute weights of the
correlation coefficients between a symptom and others, reflecting its importance and influence within the network;
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Betweenness centrality quantifies a node’s role as a bridge within the network by measuring its position in the shortest
paths connecting other node pairs, thereby demonstrating its impact on the overall network; Closeness was described as
the average distance from a node and other nodes.'> Previous studies have demonstrated that strength centrality is
consistently identified as the major and dependable indicator among the three indices (strength, closeness, and between-
ness); when ranking inconsistencies occur among the three centrality measures, the ordering based on strength centrality
is conventionally prioritized.'>*®*’ Furthermore, a prior study demonstrated that the ranking of strength centrality
exhibited greater stability compared to the rankings of closeness and betweenness centrality.”® Additionally, expected
influence, which assesses the influence of a node within the network, serves as a reliable indicator for evaluating
relationships between nodes.'”?* Therefore, this study primarily utilized strength and expected influence as the major
indicators for identifying core symptoms among the four indices.

Results

Participant Characteristics

In this study, a total of 261 patients with COPD were analyzed. Six patients withdrew from the study due to providing
identical answers to the questionnaire, and three were excluded for not returning the questionnaires. Consequently, 252
participants were included, resulting in a questionnaire return rate of 96.5%. Most of them were male (n=219, 8§6.9%),
with the age group of 60—80 years comprising the highest proportion (n=216, 85.7%). Additionally, 38.1% had attained
only a primary school education, and 25 participants lacked medical insurance. Concurrent illnesses were prevalent, with
over half (n =130, 51.6%) having more than three additional diagnoses. GOLD stage 3 was the most prevalent, affecting
58 patients (38.4%). Additional demographic and clinical details are provided in Table 1.

Prevalence and Severity of Symptoms

As presented in Table 2. Among the 19 symptoms assessed, cough (n=248, 98.4%) was the most frequently reported,
followed by shortness of breath (n=243, 96.4%) and difficulty sleeping (n=237, 94.0%). Regarding severity, shortness of
breath was identified as the most severe symptom, with a median score (interquartile range) of 2.60 (1.85-3.37), followed
by cough (2.50 [1.87-3.14]) and lack of energy (2.20 [1.36-2.88]). It is evident that the severity levels for these initial
three symptoms range from moderate to severe.

Symptom Subgroups Identified by LPA

Table 3 presents the LPA model fitting results based on the severity of 15 symptoms. While the five-profile solution
demonstrated optimal information criteria values (AIC=9657.709, BIC=9989.476, aBIC=9691.482), the LMR test failed

Table | Demographic and Clinical Characteristics of Patients with COPD

Characteristics n (%) Characteristics n (%)
Gender Male 219(86.9%) | Residence Town 122(48.4%)
Female 33(13.1%) Rural 130(51.6%)
Age, years 40~60 13(5.2%) BMI, kg/m2 <18.5 49(19.4%)
61~80 216(85.7%) 18.5~23.9 141(56.0%)
>80 23(9.1%) >23.9 62(24.6%)
Education level <primary school | 96(38.1%) Smoking status Never smoked | 52 (20.6%)
Middle school 75(29.8%) Quit smoking 145(57.5%)
2High school 81(32.1%) Still smoking 55(21.8%)
Medical insurance Yes 227(90.1%) | Comorbidities, n | <3 122(48.4%)
No 25(9.9%) >3 130(51.6%)
Disease duration, y | <5 128(50.8%) | GOLD stage <2 44(29.1%)
6~10 45(17.9%) 3 58(38.4%)
>10 79(31.3%) 4 11(7.3%)

Abbreviations: BMI, Body mass index; kg/m,? Kilograms/metered squared; COPD, Chronic obstructive pulmonary disease;
GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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Table 2 Prevalence and Severity of 19 Symptoms in Patients with COPD

Symptoms® n (%) Severity®
median (IQR)
Cough 248(98.4%) | 2.50(1.87-3.14)
Shortness of breath 243(96.4%) | 2.60 (1.85-3.37)
Difficulty sleeping 237(94.0%) | 2.11(1.35-2.78)
Feeling nervous 236(93.7%) | 1.78(1.05-2.62)
Worrying 235(93.3%) | 1.86(1.11-2.67)
Lack of energy 229(90.9%) | 2.20 (1.36-2.88)
Feeling irritable 216(85.7%) | 1.43(0.63-2.27)
Difficulty concentrating 216(85.7%) | 1.49 (0.74-2.21)
Dry mouth 211(83.7%) | 1.44(0.61-2.34)
Feeling sad 207(82.7%) | 1.54(0.65-2.49)
Feeling drowsy 172(68.3%) | 0.98(0.25-1.93)
| do not look like myself 128(50.8%) | 0.78(0.01-1.96)
Pain 79(31.3%) | 0.44(0.00-1.48)
Problems with sexual interest or activity 73(29.0%) | 0.35(0.00-0.97)
Swelling of arms and/or legs 67(26.6%) | 0.35 (0.00-1.00)
Feeling bloated 49(19.4%) | 0.22(0.00-0.80)
Sweats 42(16.7%) | 0.19(0.00-0.76)
Changes in skin 42(16.7%) | 0.19(0.00-0.76)
Numbness or tingling in hands and/or feet | 35(13.3%) | 0.16(0.00-0.73)

Note: *Symptoms from the Revised Memorial Symptom Assessment Scale. "Severity: |=
slight, 2= moderate, 3= severe, 4= very severe.
Abbreviations: COPD, Chronic obstructive pulmonary disease; IQR: Interquartile range.

Table 3 Comparison of Different Latent Profile Analysis Models of Symptoms of Patients with

COPD

Model LL AlC BIC aBIC P value Entropy

LMR aLMR | BLRT

| —5321.762 10703.524 10809.407 10714.302 — — —_ —_

2 —4997.450 | 10086.900 | 10249.254 | 10103.427 | 0.019 | 0.0200 | 0.000 0.845

3 —4873.116 9870.233 10089.058 9892.508 0.238 0.2410 0.000 0.868

4 —4792.758 9741.516 10016.812 9769.540 0.355 0.3580 0.000 0.863

5 —4734.855 9657.709 9989.476 9691.482 0.275 0.2766 0.000 0.925
Note: Best fitting model is printed in bold; “—”, indicates a missing value.

Abbreviations: LL, Log-likelihood; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, adjusted
Bayesian Information Criterion; LMR, Lo-Mendell-Rubin likelihood ratio test; aLMR, adjusted Lo-Mendell-Rubin likelihood ratio
test; BLRT, Bootstrapped likelihood ratio test.

to reach statistical significance when comparing 3-to-5-class models. This suggests that the two-profile solution is the
most parsimonious model with an acceptable fit.

As illustrated in Figure 1, most participants in the first profile (blue line) displayed lower symptom severity across
dimensions, forming the “low” symptom burden subgroup. In contrast, the second profile (orange line) represented
participants with higher symptom severity, labeled the “high” symptom burden subgroup. Significant differences were
noted in the mean number of reported symptoms between these subgroups (“high” =25.39+£9.00 vs “low”=20.29+6.51,
P<0.001). Among the participants, 56.7% (n=143) were categorized into the low symptom burden subgroup, while
43.3% (n=109) belonged to the high symptom burden subgroup.
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Figure | Estimated mean scores of 2 latent profile symptoms of multiple symptom severity.

Networks of Symptom Subgroups

As depicted in Figures 2 and 3, “feeling sad” served as the core symptom in the total sample network, with the highest
values for strength (r;=1.108), betweenness (r,=14.000), closeness (r.=0.006), and expected influence (r.=1.108),
strongly linked to “worrying”. In the low symptom burden subgroup, “feeling sad” remained the core symptom across
all centrality indices (r:=1.078, ,=16.000, r.=0.005, r.=1.079) and was strongly linked to “worrying”. In the high
symptom burden subgroup, “feeling drowsy” emerged as the most central symptom (r;=1.604, ,=36.000, r.=0.011, r,
=0.914), showing the highest values for strength, betweenness, and closeness. Among respiratory symptoms, “feeling
drowsy” was strongly connected to “dry mouth” and “cough”.

Differences in Laboratory Indicators Between Core Symptoms

Table 4 shows that only the neutrophil-to-lymphocyte ratio (NLR) was significantly associated with the primary symptom
“feeling drowsy”, indicating that patients with a lower NLR tended to experience a higher burden of this symptom
(r=-0.138, P < 0.05).

Discussion
As far as we know, this is the first study to identify core symptoms within two distinct subgroups of Chinese COPD
patients using network analysis and to examine their relationships with laboratory indicators.

Symptom Burden

Our study indicates that shortness of breath, cough, lack of energy, and difficulty sleeping are the most severe and
burdensome symptoms reported by Chinese patients with COPD. This finding is consistent with previous studies that
assessed multiple symptoms using the MSAS for COPD patients’ symptom experiences.”® One of our prior studies
demonstrated that shortness of breath, cough, and lack of energy are interrelated, forming a respiratory functional
cluster,'® and are associated with low functional performance®® and indirect negative impacts on health-related quality of
life in this cohort.”’

Additionally, evidence from our investigation demonstrates that the severity of symptom burden may be exacerbated
by the number of comorbidities and the duration of the disease, leading to a higher burden of these symptoms.'®
Therefore, based on our findings, we recommend that greater attention be given to these symptom experiences among
COPD patients, particularly those with a higher number of comorbidities and longer disease durations.
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Figure 2 Symptom networks for the total sample and two subgroups: (A) Total sample, (B). Low symptom burden subgroup, and (C) High symptom burden subgroup. The
dark nodes represent the nodes with the highest intensity, and light colors represent other nodes. The circles depicted in green illustrate the core symptoms. |: Shortness of
breath; 2: Dry mouth; 3: Lack of energy; 4: Cough; 5: Feeling nervous; 6: Feeling sad; 7: Feeling irritable; 8: Worrying; 9: Feeling drowsy; 10: Difficulty sleeping; | 1: Pain; 12:
Difficulty concentrating; 13: Problems with sexual interest or activity; 14: Swelling of arms and/or legs; |5: | do not look like myself.

Patterns of Symptom Burden

Through latent profile analysis, we identified two patient subgroups based on the severity of 15 symptoms, each with
a prevalence exceeding 25%. Consequently, 56.7% of participants were classified into the low symptom burden subgroup,
while 43.3% were in the high symptom burden subgroup. Our findings suggest a high degree of heterogeneity in symptom
burden, reflecting varied patterns of symptoms in patients with COPD, which is consistent with previous studies.***
Comparing our results to earlier symptom profile analyses is challenging due to inconsistencies in subgroup composition
across studies, stemming from variations in assessment tools and statistical approaches. For instance, Houben-Wilke et al**
identified three clusters based on the severity of various respiratory and non-respiratory symptoms in COPD patients,
including low, medium, and high symptom burden clusters. Similarly, Christensen et al'? assessed COPD patient subgroups
based on their distinct experiences with 14 symptoms using the MSAS, leading to the identification of three subgroups
termed “high”, “intermediate”, and “low”. In alignment with the study conducted by Christensen et al, this research
employed the MSAS to examine distinct symptom experiences, revealing three subgroups (ie, “high”, “intermediate”, and

“low”) identified through latent class analyses, with 64.7% remaining in the “high” class, 43.7% in the “intermediate” class,
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Figure 3 Centrality indices of the networks of the total sample and two subgroups: (A) Strength, (B) Closeness, (C) Betweenness, and (D) Expected Influence.

and 81.8% in the “low” class after 12 months.'* Based on five psychological and physical symptoms (depression, anxiety,
dyspnea, fatigue, and pain), another report identified four distinct symptom classes via latent class analyses, including low
physical/psychological symptom class, high physical/moderate psychological symptom class, and high physical/psycholo-
gical symptom class.> Therefore, future studies should aim to validate and standardize symptom assessment instruments and
statistical methodologies to accurately evaluate and compare findings across studies.

Core Symptoms

Interestingly, our findings extend the current knowledge on COPD by identifying “feeling sad” as the core symptom
in both the total sample and the low symptom burden subgroup, while “feeling drowsy” emerged as a prominent
symptom within the high symptom burden subgroup. Our results reveal a different symptom profile from estab-
lished findings regarding fatigue in cancer patients®® and irritability in post-chemotherapy lung cancer.'” These
findings demonstrate that psychological factors play a primary role in exacerbating symptom burden among COPD
patients. Although few studies have focused on core symptoms in COPD using network analysis, earlier research
has suggested that anxiety symptoms significantly contribute to psychological distress in COPD patients.>’ Early
studies indicated that between 10% and 46% of COPD patients exhibit symptoms of anxiety or depression.*®-’

Table 4 Correlation Analysis of Core Symptoms with Laboratory
Indicators of Patients with COPD

Model Feeling Sad | Feeling Drowsy
Procalcitonin —0.043 —0.007
C-reaction protein —0.013 —0.065
Neutrophil-to-lymphocyte ratio —0. 049 —0.138*
Eosinophils count 0.064 0.035

Red cell volume distribution width 0.029 0.004

Note: *is P<0.05.
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Despite this prevalence, these symptoms often go unrecognized by both healthcare providers and patients, as many
symptoms are subtle and may be overshadowed by those associated with COPD.>*° Consequently, clinical nursing
practice should emphasize psychological care as a fundamental component of patient management. By accurately
identifying these psychological issues, timely interventions can enhance the overall quality of life for affected
individuals.

Correlation of Core Symptoms with Laboratory Indicators

3341 e found no association between laboratory indicators and symptom subgroup membership,

In contrast to earlier studies,
except for the neutrophil-to-lymphocyte ratio (NLR). Our analysis revealed a negative correlation between drowsiness and
NLR. Current literature on the relationship between drowsiness and NLR is limited, making our findings a valuable
contribution. A cross-sectional study based on NHANES data found a positive association between daytime sleepiness
and NLR.** Additionally, a recent study by Meng’s team provided evidence of a nonlinear relationship between NLR and
depressive symptoms.*® A systematic review indicated that inflammatory mediators such as tumor necrosis factor-c (TNF-c)
and interleukin-2 (IL-2) may play a role in the relationship between COPD and depression.** Excessive TNF-c production
can lead to depressive symptoms such as fatigue, headaches, loss of appetite, and difficulties with concentration, while
elevated IL-2 levels are often associated with symptoms like drowsiness and irritability.** The present investigation
specifically examined associations between central symptoms and specific inflammatory biomarkers (ie, CRP, PCT, NLR,
EOS, and RDW). Future research should explore additional factors related to core symptoms, such as IL-2, IL-6, and TNF-c.

Limitations

This study is the first to investigate the core symptoms of symptom burden subgroups and their relationships with
laboratory indicators in Chinese patients with COPD. However, several limitations must be acknowledged. Firstly,
the cross-sectional study design permitted data collection at a single time point during hospitalization, limiting our
ability to determine changes in subgroup characteristics and core symptoms throughout the treatment journey.
Longitudinal analyses are necessary to explore the stability of symptom subgroups and core symptoms over time.
Secondly, we identified symptom burden subgroups based solely on one dimension of self-reported symptoms (ie,
severity), which may affect the reliability of our findings. Future research should incorporate evaluations of
various dimensions, including symptom occurrence and distress, to enhance the reliability of identifying symptom
burden subgroups and core symptoms. Lastly, this study examined relationships only between core symptoms and
specific laboratory indicators (CRP, PCT, NLR, EOS, and RDW). Further research is needed to identify whether
other potential factors (eg, IL-2, IL-6, and TNF-c) are associated with these core symptoms.

Conclusion

This study provides novel insights into the complex symptom experiences of patients with COPD through the application
of network analysis. Two distinct symptom subgroups were identified: the low symptom burden subgroup and the high
symptom burden subgroup. The emotion of sadness emerged as a central feature in both the overall sample and the low
symptom burden subgroup, while drowsiness was predominant in the high symptom burden subgroup. These findings
have significant implications for clinical nursing practice, highlighting the need for tailored symptom management
strategies to alleviate the overall symptom burden in this patient population.
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