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Purpose: Anxiety and depression are often underdiagnosed and affect the prognosis of
patients with chronic obstructive pulmonary disease (COPD). We analyzed data from the
China Pulmonary Health (CPH) study to assess the prevalence of anxiety and depression in
COPD patients and their relationship with disease severity.

Patients and Methods: A total of 57,779 subjects aged 20 years or older were recruited in
the CPH study. All participants were assessed using a standard questionnaire and underwent
pulmonary function tests before and after the use of a bronchodilator in local health centers.
The Hospital Anxiety and Depression Scale (HADS) questionnaire with a cutoff score of 8
was used to define anxiety and depression. The prevalence of anxiety and depression in
patients of COPD were investigated. Multivariate logistic regression was used to investigate
the effects of COPD and lung function on anxiety and depression.

Results: A total of 49,053 participants (20,661 men and 28,392 women) completed the
questionnaire with reliable post-bronchodilator pulmonary function test results and were
included in the final analysis, of which 4686 (9.55%) were diagnosed with COPD. Of the
patients with COPD, 10.79% had anxiety, 13.65% had depression, and 7.08% had anxiety
and depression concomitantly. In the multivariate logistic regression analysis, COPD was not
significantly associated with anxiety, depression, or both. After adjusting for confounders in
model 1, patients in the GOLD III-IV group had a significantly higher risk of anxiety,
depression, and their coincidence. After further adjusting for respiratory symptoms in model
2, lung function impairment in the GOLD III-IV group was only significantly associated
with a higher risk of depression or at least one of anxiety and depression.

Conclusion: Anxiety and depression are prevalent in patients with COPD in China. More
severe lung function impairment is significantly associated with a higher risk of depression.
Keywords: anxiety, COPD, depression, Hospital Anxiety and Depression Scale, HADS

Introduction

Chronic obstructive pulmonary disease (COPD) is a common chronic respiratory
disease affecting approximately 99.9 million Chinese people, according to the
China Pulmonary Health (CPH) study,' which is the largest survey evaluating the
burden of COPD in China. COPD is the third leading cause of death and the fourth
leading cause of years of life lost in China.> Comorbidities, including anxiety and
depression, are common in COPD patients and have a significant impact on
prognosis.>* Anxiety and depression are common mental disorders and a recent
survey reported that the lifetime prevalence of anxiety and depression disorders
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were 7.6% and 6.8%, respectively, in China.’ Previous
studies found that nearly one in four COPD patients suf-
fered from depressive symptoms and up to 40% of COPD
patients have clinical anxiety, although they are often
undiagnosed.®” Patients with anxiety and depression
have impaired prognosis in terms of health-related quality
of life, healthcare utilization, and mortality.'®'" Our pre-
vious study also showed that depression increases the risk
of COPD exacerbations and hospitalizations.'? Many fac-
tors contribute to the development of anxiety and depres-
sion in COPD, but strangely, discase severity does not
affect the level of anxiety and depression.'?

Since previous studies used different tools to define
anxiety and depression and were conducted in different
settings, mostly in hospitals or primary care clinics, it is
difficult to reach a consensus about their prevalence, espe-
cially among COPD patients from the general population.
To our knowledge, there is no national survey evaluating
the prevalence of anxiety and depression in COPD patients
from the general population. In the present study, we used
data from the CPH study to evaluate the prevalence of
anxiety and depression among COPD patients and their
relationship with disease severity.

Patients and Methods

Study Population

We used data from the previously published CPH
study."'*!5 Briefly, the CPH study is a national cross-
sectional study, including 57,779 Chinese adults aged 20
years or older, which was sampled using a multistage
stratified cluster sampling procedure in 10 provinces
across the country, including 80 urban sites and 80 rural
sites. A standardized questionnaire, including information
on sociodemographic status, medical history, smoking his-
tory, respiratory symptoms, anxiety, and depression, was
administered to participants by trained health workers.
Spirometry was performed by trained health workers
using a standardized protocol for all participants. The

Hospital Anxiety and Depression Scale (HADS)
questionnaire'®'” was used to evaluate anxiety and
depression.

This study was conducted in accordance with the
Declaration of Helsinki. The study protocol was approved
by the Ethics Review Committees of the Capital Medical
University (Beijing, China) and all other participating
centers. Written informed consent was obtained from all
participants.

Procedures
Lung function test procedures and definitions of COPD,
respiratory symptoms, smoking status, and smoking expo-
sure have been reported previously.! Post-bronchodilator
forced expiratory volume in 1 s (FEV,) and forced vital
capacity (FVC) were measured using standardized spiro-
metry. The post-bronchodilator FEV/FVC ratio was used
to define COPD, and the ratio of observed to predicted
FEV,; (FEV%pred) was used to stage disease severity
according to the 2017 Global Initiative for Chronic
Obstructive Lung Disease (GOLD). Marital status and
family income were included in the analysis.
Comorbidities, including cardiovascular diseases (coron-
ary heart disease, stroke, and hypertension), malignant
tumors, and diabetes mellitus, were also evaluated.
Anxiety and depression were assessed using the HADS
questionnaire, which has been validated as a tool for
screening cases of anxiety and depression and evaluating
symptom severity in general populations and patients with
chronic diseases, including COPD.'® The Chinese HADS
has been validated in the Chinese population.'” The HADS
questionnaire has 14 items, 7 items for anxiety and 7 for
depression. The scores range from 0 to 3 for each item and
0 to 21 for each subscale, with a score of 0—7 denoting no
cases; 8—10, mild cases; 11-14, moderate cases; and > 15,

SE€vere cases.

Statistical Analysis

The categorical variables were expressed as frequencies
and percentages. The continuous variables were tested if
they were normally distributed, and were presented as
mean + standard deviation or median (interquartile range,
IQR) where appropriate. The #-test or Mann—Whitney
U-test were used to investigate differences between groups
for normally or abnormally distributed continuous vari-
ables, respectively. The Pearson’s Chi-square test or
Fisher’s exact test was utilized to assess the differences
between groups for categorical variables. The prevalence
of anxiety and depression in different groups were
expressed as a histogram. Multivariable logistic regression
was used to investigate the effects of COPD and lung
function on anxiety and depression. Confounders consist-
ing of age, gender, marital status, employment, smoking
index, cardiovascular disease, diabetes, malignant tumors
and respiratory symptoms etc. were included in the multi-
variable-adjusted models. Model 1 was adjusted for age,
gender, body mass index (BMI), marital status, education,
employment, family income, smoking index, stroke,

3388

Dove!

International Journal of Chronic Obstructive Pulmonary Disease 2021:16


https://www.dovepress.com
https://www.dovepress.com

Dove

Huang et al

coronary heart disease, hypertension, diabetes, and malig-
nancy. Model 2 was further adjusted for respiratory symp-
toms. Data analysis was performed using SAS version 9.4
(SAS Institute, Inc, Cary, NC, USA). Statistical signifi-
cance was set at P < 0.05.

Results

In the final CPH study database including 50,991 partici-
pants, 1938 (3.8%) of them did not have an intact HADS
questionnaire or information about marital status, educa-
tion, employment, and family income; hence, they were
excluded from the final analysis in this study. Finally,
49,053 participants (20,661 men and 28,392 women)
were included in the analysis. The characteristics of parti-
cipants with anxiety and depression are shown in Table 1.
A total of 4648 (9.48%) participants had anxiety, 5528
(11.27%) had depression, and 2946 (6.01%) had anxiety
and depression concomitantly. In the single factor analysis,
anxiety was associated with older age, female sex, lower
BMI, lower education level, current employment, lower
family income, decreased smoking index, and more
respiratory symptoms. The comorbidity profile was differ-
ent between participants with anxiety and those with
depression. Coronary heart disease and stroke were more
common in participants with anxiety or depression; malig-
nancy was more common in patients with anxiety.
However, hypertension and diabetes were more common
in patients with depression. Lung function measurements
were lower in terms of FEV, and FEV,/FVC, but this
trend was not observed in FEV;% pred. Absolute numbers
and prevalence of anxiety and depression were shown in
the Supplemental Table 1. The characteristics of patients

with COPD with and without anxiety and depression were
shown in the Supplemental Table 2.

The prevalence of anxiety and depression in patients
with COPD was higher than that in non-COPD partici-
pants (Figure 1). Of the patients with COPD, 10.79% had
anxiety (8.20% mild anxiety, 2.36% moderate anxiety, and
0.23% severe anxiety) and 13.65% had depression (9.07%
mild depression, 4.27% moderate depression, and 0.31%
severe depression). Most cases of anxiety and depression
were mild or moderate. In different stages of COPD,
patients had an increased risk of anxiety and depression
(Figure 2). In the GOLD III-IV group, 17.19% (12.76%
mild anxiety, 4.17% moderate anxiety, and 0.26% severe
anxiety) had anxiety (8.20% mild anxiety, 2.36% moderate
anxiety, and 0.23% severe anxiety) and 21.87% (14.84%
mild depression, 6.51% moderate depression, and 0.52%

severe depression) had depression. When considering the
coincidence of anxiety and depression, as shown in
Figure 3, 7.08% of COPD patients (especially, patients
with severe disease) had anxiety and depression concomi-
tantly. In the GOLD I, GOLD II, and GOLD III-V groups,
5.98%, 7.91%, and 10.94%, respectively, had anxiety and
depression concomitantly.

COPD increased the risk of anxiety (OR 1.184, P =
0.001) in the crude model analysis (Table 2). After adjust-
ing in models 1 and 2, COPD had no effect on anxiety.
Patients in the GOLD II group did not have an increased
risk of anxiety, whereas patients in the GOLD MI-IV
group had a higher risk of anxiety in the crude model
and model 1, but not in model 2. Similar results were
found in the multivariate analysis of depression
(Table 2). Patients in the GOLD III-IV group still had
a higher risk of depression after adjusting for respiratory
symptoms.

When comparing participants with anxiety or depres-
sion with participants with no anxiety or depression,
COPD did not increase the risk of anxiety or depression
after adjustment (Table 3). Patients in the GOLD III-IV
COPD group had an increased risk of anxiety or depres-
sion in the crude and adjusted models.

When comparing participants with anxiety as well as
depression with participants with no anxiety or depression,
COPD did not increase the risk of coincidence in both
models (Table 3). Patients in the GOLD II and GOLD III-
IV groups had a high risk of coincidence of anxiety and
depression in the crude model and in model 1. The risk
not significant after adjusting for

was respiratory

symptoms.

Discussion

The CPH study is the largest national pulmonary health
survey in China, using a multistage stratified cluster sam-
pling procedure in 10 provinces across the country to
evaluate the disease burden of common respiratory dis-
eases, including COPD and asthma. In addition to investi-
gating the prevalence and risk factors of respiratory
diseases, comorbidities, including anxiety and depression,
were assessed using a standard questionnaire. In this study,
the prevalence of anxiety was 10.79%, while that of
depression was 13.65% in patients with COPD. In terms
of coincidence, 7.08% of patients with COPD had conco-
mitant anxiety and depression. When adjusted for factors
that may influence mental health, including age, sex, mar-
ital status, education, income, and common comorbidities,
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COPD did not increase the risk of anxiety or depression;
however, patients with severe lung function impairment
(GOLD stage I1I-1V) had a higher risk of anxiety, depres-
sion, and concomitant anxiety and depression. When con-
sidering respiratory symptoms, patients in the GOLD III-
IV group had a higher risk of depression or at least one of
anxiety and depression. To our knowledge, this is the only
study adjusting for marital status, education level, and
income in the analysis of COPD and mental health status.

Among the general adult population in China, the pre-
valence of anxiety and depression were 5.3% and 7.2%,
respectively, which were assessed by the HADS question-
naire at nearly the same time as the CPH study.'® The
prevalence of anxiety and depression was lower than that
in previous studies conducted in COPD patients. A pooled
analysis including 5552 patients with COPD and 5211
controls revealed that the prevalence of depression in
COPD was 27.1% (25.9-28.3%)."” The reason for the
discrepancy could be the difference in sample size, source
of participants, screening tools, and COPD severity.
Studies including subjects from primary care settings and
tertiary care hospitals reported a higher prevalence of
depression (15.2-35.7%) because the subjects had severe
lung disease.'®?%%? Another study conducted in the gen-
eral population using the Center for Epidemiological
Studies-Depression (CES-D) questionnaire as a screening
tool reported a higher depression prevalence of 21%,
which may be partially explained by the fact that 43.4%
of the subjects had COPD of GOLD III-IV severity.”
Liu et al** conducted a survey in hospitals in different
areas of China using HADS as the screening tool and
found that the anxiety prevalence was 8.8% and depres-
sion prevalence was 15.6%, and they used moderate to
severe symptoms to define anxiety and depression.
Willgoss et al® investigated anxiety disorders in COPD
patients in a systemic review including 10 studies and
found that the prevalence of clinical anxiety ranged from
10-55% among inpatients and 13—46% among outpatients
with COPD. Although the included studies had small
sample sizes, they reported the prevalence of specific
anxiety disorders, including generalized anxiety disorder,
panic disorder, specific phobia, and social phobia. Specific
depressive disorders and other anxiety disorders, including
substance-induced anxiety disorder and obsessive compul-
sive disorder, which are common in the general
population,” have not been fully investigated in COPD
patients.
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Figure | Prevalence of anxiety and depression in populations with COPD and non-COPD. The HADS subscale scores were used to define the severity of anxiety or
depression, with a score of 8-10 denoting mild case, | 1-14 moderate case and 15 or higher severe case.

Abbreviation: COPD, chronic obstructive pulmonary disease.
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Figure 2 Prevalence of anxiety and depression in patients with different stages of COPD. The HADS subscale scores were used to define the severity of anxiety or
depression, with a score of 8-10 denoting mild case, | 1-14 moderate case and |5 or higher severe case.
Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease.

The use of different screening instruments is an impor-
tant factor, among others, that might have caused the het-
erogeneity across results in the included studies. Apart from
the HADS questionnaire used in our study, there are
a variety of self-reported questionnaires, including GDS,*
SDS (Zung),>' and CES-D.?%***¢ Although widely used,

these questionnaires have not been fully validated in
patients with COPD, and have not been compared to the
DSM-SCID’ used in structured interviews by psychiatrists.

The factors contributing to the development of anxiety
and depression in COPD have not been fully elucidated. It
is plausible to assume that patients with COPD and severe
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Figure 3 Coincidence of anxiety and depression in populations with COPD and non-COPD. This figure show the prevalence of subjects suffered from anxiety and
depression concomitantly in COPD and non-COPD groups, as well as different GOLD stage groups.
Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung Disease.

lung function impairment may have a higher risk of anxi-
ety and depression because they may have higher smoking
exposure, more respiratory symptoms, and more comor-
bidities. However, the effect of lung function on the risk of
anxiety and depression is controversial. A previous study

including 118 patients with COPD found that there was no
difference in generalized psychological distress as well as
moderate to severe depression between patients in the
GOLD I-II group and those in the GOLD III-IV
group.'® Tetikkurt et al*” found that higher GOLD stages

Table 2 Multivariate Logistic Regression for Effect of COPD and Lung Function on Anxiety or Depression

Crude Model Multivariate-Adjusted Model I* | Multivariate-Adjusted Model 2}
OR (95% CI) P value OR (95% CI) P value OR (95% ClI) P value

Anxiety vs no Anxiety
COPD

No | | [

Yes 1.184 (1.074,1.306) 0.001 1.107 (0.994,1.232) 0.064 0.906 (0.610,1.479) 0.086
COPD grade

Gold | | | [

Gold Il 1.154 (0.946,1.408) 0.157 1.185 (0.962,1.459) 0.1l 1.050 (0.848,1.300) 0.656

Gold -V 2.021 (1.503.2.717) < 0.001 1.925 (1.391,2.665) < 0.001 1.361 (0.962 (1.925) 0.082
Depression vs no Depression
COPD

No [ | [

Yes 1.301 (1.191,1.421) < 0.001 1.009 (0.916,1.111) 0.856 0.899 (0.814,0.993) 0.037
COPD grade

Gold | [ | |

Gold Il 1.158 (0.968,1.385) 0.108 1.157 (0.961,1.393) 0.125 1.077 (0.891,1.302) 0.443

Gold -V 2.007 (1.530,2.633) < 0.001 1.744 (1.296,2.347) < 0.001 1.412 (1.031,1.932) 0.031

Notes: *Model |: adjusted age, sex, BMI, marriagement, education, employment, family income, smoking index, stroke, coronary heart disease, hypertension, diabetes and
malignancy. $Model 2: adjusted model |+ respiratory symptoms (cough, sputum, wheeze, dyspnea).
Abbreviations: <, lower than; 95% Cl, 95% Confidence Interval; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung

Disease.
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Table 3 Multivariate Logistic Regression for Effect of COPD and Lung Function on Anxiety and Depression

Crude Model Multivariate-Adjusted Multivariate-Adjusted
Model I* Model 2}
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

Anxiety or Depression vs no
Anxiety and no Depression
COPD

No | | |

Yes 1.245 (1.126, 1.376) < 0.001 1.069 (0.961, 1.189) 0.218 0.931 (0.834, 1.039) 0.201
COPD grade

Gold | | | |

Gold Il 0.963 (0.782, 1.186) 0.723 0.961 (0.779,1.180) 0.714 0.870 (0.701, 1.079) 0.205

Gold IV 2.067 (1.528, 2.796) < 0.001 1.996 (1.464, 2.720) < 0.001 1.502 (1.078, 2.093) 0.016
Coincidence of Anxiety and
Depression vs no Anxiety and no
Depression
COPD

No | | |

Yes 1.272 (1.131, 1.432) < 0.001 1.062 (0.932, 1.209) 0.368 0.887 (0.775, 1.015) 0.08
COPD grade

Gold | | | |

Gold Il 1.308 (1.030, 1.658) 0.028 1.331 (1.038, 1.706) 0.024 1.200 (0.930, 1.547) 0.16

Gold IV 2.179 (1.515, 3.133) < 0.001 1.978 (1.328, 2.948) 0.001 1.477 (0.968, 2.252) 0.07

Notes: *Model |: adjusted age, sex, BMI, marriagement, education, employment, family income, smoking index, stroke, coronary heart disease, hypertension, diabetes and
malignancy. $Model 2: adjusted model |+ respiratory symptoms (cough, sputum, wheeze, dyspnea).
Abbreviations: <, lower than; 95% Cl, 95% confidence Interval; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative for Chronic Obstructive Lung

Disease.

were associated with anxiety and depression, while
FEV,% pred was not significantly associated with HADS
score. They also found that dyspnea and reduced exercise
capacity were significantly related to anxiety and depres-
sion symptoms. These findings suggest that lung function
cannot fully explain the mental status of patients with
COPD. Respiratory symptoms and other factors have
a psychological impact on patients with COPD. In our
study, patients in the GOLD III-IV group did not have
an increased risk of anxiety or concomitant anxiety and
depression after adjusting for respiratory symptoms and
other factors. However, the risk of depression significantly
increased even after adjustment, suggesting that there is an
intrinsic association between depression and impairment
of lung function.

The exact mechanisms linking anxiety and depression
with COPD remain unclear; however, the relationship
between them is partially explained by confounding factors,
such as smoking, exercise capacity, and disease severity.
There is evidence suggesting that chronic inflammatory

factors, such interleukin-6 and C-reactive protein, may be

associated with depressive symptoms in patients with
COPD.***

It is important to recognize anxiety and depression in
patients with COPD. Emerging evidence suggests that
pulmonary rehabilitation and mind-body exercise can
improve the symptoms of anxiety and depression.’®'
The benefits of psychological intervention for anxiety
and depression in patients with COPD in terms of health-
care resource use and effective self-management of COPD
have been evaluated in randomized controlled trials.>?

Although this is the largest study assessing the prevalence
of anxiety and depression in Chinese patients with COPD, it
has several limitations. First, although the HADS question-
naire has been widely used as a screening tool in other studies,
it did not provide a reliable clinical diagnosis of anxiety or
depressive disorders. Second, possible confounders, such as
previous diagnosis of anxiety and depression, medications,
exercise measurements, and inflammatory factors, were not
evaluated in our study. Third, we could not assess any possible
causal links between lung function and depression because of
the cross-sectional nature of the study.
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Conclusion

Our study found that anxiety and depression are prevalent
in patients with COPD in China. Severe lung function
with
a significantly higher risk of depression. Psychological

impairment was  independently  associated
interventions for anxiety and depression should be evalu-

ated in future studies.

Abbreviation

BMI, Body Mass index; CES-D, Center for Epidemiological
Studies-Depression; COPD, Chronic Obstructive Pulmonary
Disease; CPH, China Pulmonary Health; FEV1, Forced
Expiratory Volume in 1 s; FEV1%pred, ratio of observed
to predicted FEV1; FVC, Forced Vital Capacity; GOLD,
Global Initiative for Chronic Obstructive Lung Disease;
HADS, Hospital Anxiety and Depression Scale.

Summary

We analyzed data of 49,053 participants to assess the
prevalence of anxiety and depression in COPD patients
and their relationship with GOLD stages. We found
10.79% of the patients with COPD had anxiety, 13.65%
had depression, and 7.08% had anxiety and depression
concomitantly. After adjusting confounders, the lung func-
tion impairment in the GOLD III-IV group was signifi-
cantly associated with depression.
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