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Chronic obstructive pulmonary disease (COPD) is a heterogeneous lung condition often triggered by exposure to
harmful particles or gases, resulting in lung inflammation characterized by chronic respiratory symptoms (such as
breathlessness, cough, and sputum production). It is characterized by persistent (often progressive) airflow obstruc-
tion due to abnormalities in the airways (chronic bronchitis, small airway disease) and/or lung parenchyma (emphy-
sema) [1]. Epidemiologically, COPD mortality ranks highest among respiratory diseases in our country and is one of
the top three global causes of death, presenting a concerning scenario [2]. Apart from impacting the health and quality
of life of patients, COPD, with its protracted course, recurrent exacerbations, and progressive nature, gives rise to
numerous psychological and socio-adaptive issues. The primary demographic affected by COPD comprises elderly
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individuals, who experience significant declines in physical and cognitive capabilities. These individuals struggle in
social interactions, tending to withdraw from societal engagements, leading to a deepening sense of loneliness and
social alienation. Consequently, negative emotions like anxiety and depression become more prevalent. Moreover,
COPD patients with comorbid anxiety and depression adversely affect their health status, increasing the risk of acute
exacerbations, hospital readmissions, and mortality rates [3-6]. Studies indicate that compared to individuals with
other chronic illnesses, COPD patients exhibit higher prevalence rates of psychological distress, including anxiety
and depression. Overseas literature reports that approximately 10% to 57% of stable COPD patients experience symp-
toms of depression, with 7% to 50% experiencing anxiety. Among COPD patients requiring long-term oxygen therapy,
the prevalence of depression reaches 57%, with 18% experiencing severe depression. These negative emotions
worsen as the COPD condition progresses [7]. Domestic literature reports a prevalence of anxiety and depression in
COPD ranging between 19.8% to 71.0%, significantly higher than in non-COPD patients [8]. The psychological
issues in COPD patients demand attention. This article synthesizes and summarizes the mechanisms, influencing
factors, and treatment advancements concerning anxiety and depression comorbidity in COPD patients, aiming to
enhance the comprehensive management of clinical COPD.

1. Factors Influencing Adverse Emotions in COPD Patients

1.1 Smoking

Smoking not only stands as a significant risk factor in the onset and progression of COPD but also correlates closely
with the emergence of adverse emotions like anxiety and depression. Extensive research confirms smoking as a major
risk factor in COPD pathogenesis, and smoking cessation can delay COPD progression while alleviating adverse
emotions [9, 10]. Smoking-mediated acetylcholine receptor activation and inflammatory responses form the patho-
logical basis of COPD. During this process, there is an increased secretion of inflammatory factors, inducing pulmo-
nary inflammatory reactions while also triggering neuropathies associated with anxiety and depression [11]. Addi-
tionally, smoking-induced oxidative stress leads to abnormal brain and lung function metabolism, and disruption in
the secretion of cortisol and serotonin, contributing to the development of anxiety and depression in COPD patients.
Some COPD patients attempt to alleviate various negative emotions caused by their symptoms by initiating or in-
creasing smoking behavior. Smoking, by affecting neurons, heightens the body's sensitivity to external stressors,
making the occurrence of adverse emotions such as anxiety and depression more likely. Cekerevac et al. suggest that
smoking not only increases the risk and severity of COPD but also elevates the incidence of anxiety and depression
in COPD patients [12].

1.2 Chronic Pain

Chronic pain caused by COPD is one of the risk factors for anxiety and depression in patients. The longer the duration
and the higher the severity of pain, the more it directly leads to decreased sleep quality and reduced physical activity
in patients. Those severely affected may even develop aversions to physical activity, which is detrimental to COPD
recovery and significantly increases the likelihood of depression and anxiety in patients [13].

1.3 Activity Limitation

The decline in daily life abilities due to activity limitations in COPD patients is a crucial reason for reduced social
engagement. Previous studies indicate a noticeable decrease in social participation among COPD patients compared
to elderly individuals without COPD. Reduced social engagement leads to increased feelings of loneliness and de-
creased self-identity, further developing into adverse emotions like anxiety and depression [14].

1.4 Medication Effects

Certain medications used in the treatment of COPD, such as glucocorticoids, can induce anxiety and depression
symptoms in patients. This primarily occurs by affecting glucocorticoid receptors in the hippocampal structure of the
body, accelerating degeneration and apoptosis of hippocampal neurons, resulting in emotional issues [15].

1.5 Gender

Female COPD patients may be more susceptible to emotional disorders such as anxiety and depression due to factors
related to endocrine disruptions, hormonal changes, and a greater need for emotional support and social interaction.
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However, some reports suggest that male COPD patients are more prone to these adverse emotions [16-18]. There's
also a perspective stating that there might not be a definite connection between gender and the occurrence of anxiety
and depression in COPD patients [19]. Presently, there is no unified conclusion regarding the impact of gender on
the occurrence of anxiety and depression.

1.6 Fatigue

Current research indicates a fatigue occurrence rate of 17% to 95% in COPD patients [20]. Past studies show that
fatigue can lead to acute exacerbations in COPD patients and is associated with their prognosis [21, 22]. Research by
Fang Ziyuan et al. suggests that fatigue is prevalent among COPD patients and can increase the risk of COPD acute
exacerbations by more than tenfold. It serves as a predictive factor for COPD exacerbations, and clinical assessment
of patient fatigue can aid in analyzing COPD conditions [23]. Fatigue is a subjective feeling of discomfort and,
besides breathlessness, is one of the most common symptoms in COPD patients. Fatigue symptoms also contribute
to the emergence of anxiety and depression in patients.

2. Mechanisms Underlying the Comorbidity of Adverse Emotions in COPD Patients

Currently, the precise pathophysiological mechanisms leading to anxiety and depression in COPD patients remain
unclear. It involves multiple complex pathophysiological factors such as hypoxemia, chronic inflammation, behav-
ioral factors like active smoking and tobacco addiction, as well as social isolation, comorbidities, decreased physical
function, and frequent rehospitalizations [24].

2.1 Hyperventilation Mechanism

Hyperventilation, where a patient breathes at a rate exceeding metabolic needs, causes a decrease in carbon dioxide
levels in the body, leading to respiratory alkalosis. This pattern is common in COPD patients with comorbid anxiety
and is a manifestation of respiratory dysfunction [25]. Hyperventilation exacerbates dyspnea and panic attacks in
COPD patients, further inducing hypocapnia. Activation of carbon dioxide-sensitive neurons in the body may trigger
defensive behaviors and lead to symptoms like anxiety. COPD patients experiencing adverse bodily sensations due
to hyperventilation often exhibit increased severity of adverse emotions [26].

2.2 Carbon Dioxide Retention

COPD patients often face issues like dyspnea or respiratory failure. Hypoxia and carbon dioxide retention lead to
increased pulmonary arterial pressure, and reduced cardiac pumping ability, causing systemic ischemia and hypoxia.
When cerebral perfusion is inadequate, it results in brain damage, which is the fundamental factor for anxiety and
depression events in COPD patients. Moreover, organ ischemia induces increased reactive oxygen species production
and oxidative stress, neuronal apoptosis, contributing to the onset of depression [27].

2.3 Hypoxemia

Persistent hypoxemia in COPD patients leads to cerebral white matter lesions, similar to those observed in studies
focusing on elderly individuals with depression. Additionally, other researchers suggest that sustained hypoxemia
impairs cognitive function, and one of the sequelae is depression, positing hypoxemia as a potential factor in inducing
depression in patients [28, 29].

2.4 Inflammatory Mechanism

Studies indicate significantly elevated levels of inflammatory factors in COPD patients with comorbid depression.
Interleukin-6 (IL-6) plays a crucial role in neurodegenerative diseases, with levels gradually increasing in COPD
alone, depression alone, and COPD with depression, suggesting its involvement in the development of depression,
possibly through central inflammation processes [30, 31]. Research by Xu et al. suggests a role for C-reactive protein
(CRP) in the occurrence of depression in COPD patients [32]. Thus, disrupted levels of inflammatory-related factors
may be associated with negative emotions in COPD patients, and the progression of emotions such as anxiety and
depression may be mediated through inflammatory mechanisms.
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2.5 Immune Regulation Mechanism

Some researchers have confirmed the association between immune response imbalance and the occurrence of adverse
emotions like anxiety and depression. Dysregulated immune cell cytokine secretion can promote nervous system
disturbances, leading to anxiety and depression. Furthermore, it can mediate adverse emotions through inflammatory
reactions [33]. Studies show that physiological processes like adaptive immune responses and T lymphocyte activa-
tion play roles in the occurrence of depression in COPD, and severe depression patients exhibit a significant decrease
in peripheral blood T lymphocytes [34].

2.6 Cognitive-Behavioral Mechanism

COPD patients experience varying degrees of respiratory limitations, making them more sensitive to sensations like
dyspnea, sometimes interpreting normal physiological phenomena as dangerous signals, resulting in anxiety or panic
attacks. Additionally, the presence of psychological symptoms is often associated with reduced self-efficacy, which
may lower disease-coping abilities, causing self-anxiety and panic. Understanding of COPD disease also influences
the occurrence of anxiety and depression symptoms in patients. Research by Zhou Xiaoping et al. indicates that
individuals with higher education levels are more prone to anxiety and depression because they can access various
sources of COPD-related information but have limited knowledge, leading to misconceptions about the disease and
worsening anxiety and depression levels [35].

2.7 Sleep Disorders

Past studies show that over 70% of COPD patients have sleep disorders, possibly related to nocturnal desaturation.
The co-occurrence of sleep disorders further exacerbates anxiety and depression symptoms in COPD patients [36].

3. Progress in the Treatment of Adverse Emotions in COPD Patients

COPD patients often find themselves in a vicious cycle of dyspnea, decreased exercise capacity, reduced mobility,
and social isolation. Anxiety and depression are integral components of this cycle. Unfortunately, COPD patients
with comorbid adverse emotions seldom receive relevant treatment for anxiety or depression. Studies indicate that
only one-third of COPD patients with combined anxiety and depression receive treatment [37]. Existing experimental
results suggest that untreated anxiety and depression are associated with poor patient compliance, reduced quality of
life, increased mortality rates, increased hospital admissions and readmissions, prolonged hospital stays, and subse-
quent increases in healthcare system costs. Hence, early identification of adverse emotions in patients and effective
management are crucial in enhancing patient compliance, and quality of life, reducing the risk of acute exacerbations,
and readmission rates [38].

Pharmacotherapy is one of the treatment modalities for COPD patients with comorbid anxiety and depression.
However, its effectiveness is contentious and often accompanied by side effects. Administering appropriate antipsy-
chotic medications can rapidly improve anxiety and depression symptoms in COPD patients. Yet, some patients re-
fuse medication due to concerns about dependence or potential adverse reactions, exacerbating their anxiety, depres-
sion, or other emotions. Studies indicate a relationship between the dosage of psychotropic drugs and the occurrence
of acute respiratory failure in COPD patients, restricting the clinical use of antipsychotics in COPD patients with
comorbid anxiety and depression. More well-designed clinical controlled trials are needed to supplement whether
antipsychotic medications are widely applicable for improving and alleviating adverse emotions in COPD patients
[39, 40]. Traditional Chinese medicine has made considerable progress in treating COPD with comorbid anxiety and
depression. Through the analysis of COPD syndrome differentiation, syndrome elements, according to the pathogen-
esis and medication laws, help alleviate the anxiety and depression symptoms in patients. Research suggests that
Chaihu Shugan San (Bupleurum Relieving Liver Formula) can improve anxiety and depression by regulating the
neuroendocrine system and antioxidative stress mechanisms [41].

Individualized respiratory interventions can improve anxiety and depression symptoms in COPD patients by ame-
liorating their dyspnea [42]. Comprehensive pulmonary rehabilitation can reduce anxiety and depression symptoms
in COPD patients in the short term. However, Grosbois et al. argue that this form of rehabilitation only improves
COPD patients' respiratory symptoms, and its effectiveness in improving negative emotions remains unclear [43].

Cognitive Behavioral Therapy (CBT) is a psychological approach that identifies and evaluates patients' negative
emotions and corrects their maladaptive cognitions, thereby altering beliefs and behaviors, helping patients recon-
struct cognitive structures, eliminating adverse emotions, and behaviors, aiding in enhancing patients' self-efficacy
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and motivating them to manage their physical conditions, thereby improving their quality of life [44, 45]. Meta-
analyses demonstrate that CBT has good effects in alleviating depression in patients with diabetes, breast cancer, and
enhancing their quality of life [46, 47]. Relevant evidence suggests that CBT might be the preferred choice for patients
with psychological health problems, and there are reports domestically and abroad of applying CBT to COPD patients.
A series of psychological treatment plans, including CBT, can improve anxiety and depression emotions in COPD
patients, serving as adjunctive therapy and medication substitution for treating COPD with comorbid anxiety and
depression. Studies show that even implementing brief CBT can help COPD patients with comorbid anxiety and
depression to improve COPD symptoms like dyspnea and anxiety and depression symptoms. However, there is cur-
rently no unified standard regarding the optimal duration for administering CBT. Combining CBT with comprehen-
sive pulmonary rehabilitation interventions can offer greater benefits to COPD patients with comorbid anxiety and
depression in relieving COPD symptoms and improving anxiety and depression [48].

4. Summary and Outlook

COPD is currently one of the top three causes of death globally, with a high incidence among the elderly population.
The situation is concerning as it often leads to persistent illness, acute exacerbations, and poses a significant burden
on families and society. A considerable proportion of COPD patients experience adverse emotions like anxiety and
depression, which are crucial factors contributing to prolonged illness and a high mortality rate among these patients.
Current research indicates that the occurrence of anxiety and depression in COPD might be related to factors such as
smoking, chronic pain, limited physical activity, medication effects, gender, fatigue, hyperventilation, CO2 retention,
hypoxemia, oxidative stress, inflammatory responses, immune dysregulation, cognitive behaviors, and sleep disor-
ders. Treatment plans for COPD combined with anxiety and depression are continuously evolving, but existing clin-
ical guidelines do not provide conclusive recommendations for treating COPD with comorbid adverse emotions.

In clinical practice, it is essential to actively screen for adverse emotions when COPD patients exhibit changes in
their psychological state. Further assessment is necessary for those with positive screening results to clarify the con-
dition. Once anxiety and depression are identified, it's crucial to promptly provide appropriate and reasonable treat-
ment plans. However, various factors such as patients' lack of relevant knowledge, patient concealment of anxiety
and depression symptoms, inability to establish trust between patients and healthcare professionals, patients' misun-
derstanding of medical behaviors, lack of standardized diagnostic methods for COPD with comorbid anxiety and
depression, and uncertainty regarding the efficacy of antipsychotic medications contribute to several issues in treating
COPD combined with anxiety and depression. Additionally, limited psychological treatment resources in some pa-
tient communities result in the inability to receive timely and appropriate psychological interventions, leading to the
continuous spread of anxiety and depression emotions. Given the rapid development of information technology, ex-
ploring psychological support models based on internet technology might be a worthwhile and breakthrough inter-
vention to consider.
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