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Abstract

BACKGROUND

The prevalence of depression in patients with chronic obstructive pulmonary
disease (COPD) ranges from 10% to 42%, but the diagnosis of depression in
patients with COPD is often unrecognized and untreated. Unrecognized
depression has major implications for compliance with medical treatment,
prolonged lengths of stay, increased frequency of hospital admissions, and
increased consultations with primary care physicians. Many studies have
attempted to identify risk factors for progression, prognosis and response to
therapy in patients with depression. However, few studies have examined the
risk factors for depression in patients with COPD, and some results remain
controversial.

AIM
To identify the potential risk factors to define patients with COPD who are at
“high risk” of depression.

METHODS

The clinical data of 293 patients with COPD were reviewed from January 2017 to
December 2018. The correlations between demographics, clinical characteristics
and depression were analyzed. The risk factors for depression in patients with
COPD were identified by multivariate logistic regression analysis. The cutoff
value, sensitivity and specificity of the independent correlation factors were
calculated with a receiver operating characteristic curve.

RESULTS
Of the 293 patients included, 65 (22.18%) individuals were identified to have
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depression. Significant differences were detected between patients with and
without depression in terms of body mass index (BMI), forced expiratory volume
in1s (FEV1), and COPD assessment test (CAT) score (all P < 0.05). Low BMI, low
FEV1, and high CAT were independent risk factors for depression in patients
with COPD and the cutoff values of BMI, FEV1, and CAT scores were 21.373
kg/m?, 0.855 L and 12.5, respectively.

CONCLUSION
Low BMI, low FEV1, and high CAT score were identified as independent risk
factors for depression in patients with COPD.

Key words: Depression; Chronic obstructive pulmonary disease; Body mass index; Forced
expiratory volume in 1 second; Chronic obstructive pulmonary disease assessment test

scores; Risk factors

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: The prevalence of depression in patients with chronic obstructive pulmonary
disease (COPD) ranges from 10% to 42%. However, the risk factors for depression in
patients with COPD have been examined in few studies, and some results remain
controversial. The purpose of the current study is to investigate the correlation between
clinical parameters and the symptoms of depression, and to identify independent risk
factors to define patients with COPD who are at “high risk” of depression. Low body
mass index, low forced expiratory volume in 1 s and high chronic obstructive pulmonary
disease assessment test score were identified as independent risk factors for depression in
patients with COPD.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity with
an economic and social burden that is both substantial and increasing!*. COPD is
currently the fourth-leading cause of death and is expected to surpass stroke within
the next decade to become the third leading cause of death.. Because medical
treatments have made limited inroads, patients with COPD experience recurring
acute exacerbations, frequent hospital admissions, poor survival, and impaired
physical functioning and quality of lifel*‘l. The reported prevalence of depression in
patients with COPD ranges from 10% to 42%, a proportion much higher than that in
the general population. Although evidence suggests that certain interventions such
as antidepressants, pulmonary rehabilitation, and counseling may improve health
outcomes, the diagnosis of depression in patients with COPD is often unrecognized
and untreated in primary and specialty carel”l. Unrecognized depression has major
implications for compliance with medical treatment, prolonged lengths of stay,
increased frequency of hospital admissions, and increased consultations with primary
care physicians, all of which could decrease quality of life in patients!"'?.. The Hospital
Anxiety and Depression Rating Scale (HADS) is one of the most commonly used
instruments for depression in the literature!”l. The HADS is subjective and is intended
for anxiety and depression screening of patients in general hospitals. It is a 14-item
self-report questionnaire comprising two subscales: HADS-anxiety subscale (HADS-
A) and HADS-depression subscale (HADS-D), which are scored from 0 to 21 to detect
the presence of symptoms of anxiety and depression. The scale is designed for use in
patients with physical illness; therefore, none of the items include somatic symptoms
of depression or anxiety. Although the screening tool is widely available, it cannot
provide enough information for early diagnosis.

Many studies have attempted to identify risk factors for progression, prognosis and
response to therapy in patients with depression!'’'*l. However, few studies have
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examined the risk factors for depression in patients with COPD, and some results
remain controversiall'’l. Thus, further research is needed to detect depression in
patients with COPD for early diagnosis and treatment. The purpose of the current
study is to investigate the correlation between clinical parameters and the symptoms
of depression, and to identify independent risk factors to define patients with COPD
at “high risk” of depression.

MATERIALS AND METHODS

Patients

This was a retrospective study with no involvement in clinical or animal research. The
requirement for ethical permission was waived according to the statements regarding
the application of ethical permission by the Ethical Committee of the First Affiliated
Hospital of Nanchang University. A retrospective study was conducted and a series
of consecutive patients newly diagnosed with COPD between January 2017 and
December 2018 were included in this study. COPD diagnosis was made according to
the Global Initiative for Chronic Obstructive Lung Disease!”.. We studied the files of
the patients carefully to ensure that all factors that might affect the outcome of the
assessment were considered when the patients were included in this study. Standard
treatment was given to each patient. The diagnosis of depression mainly relied on the
HADS-D, and the HADS scale was carried out by an experienced psychiatrist when
the patients were stable. A review and meta-analysis of studies reported that a cutoff
of 8 or more on the HADS-D produced a sensitivity of 0.82 (95%CI: 0.73-80) and a
specificity of 0.74 (95%CI: 0.60-0.84) for depressive disorders!'’l. Therefore, we used a
cutoff of 8 or more on the HADS-D to dichotomize the HADS-D scores for the
purposes of the regression analyses. All the patients were inpatients and were
recruited from medical hospital wards.

Patients presenting with confounders of comorbidity or other conditions that could
potentially affect the evaluation of risk factors, such as dependent care living
situations, life expectancy of less than six months, trouble with eye-sight, and
diagnosis of dementia or Alzheimer's disease, were excluded from this study. For
patients already diagnosed with depressive disorder or history of such disorder, only
those with depression associated with COPD were included in this study and the
judgments were made by an experienced psychiatrist. Patients receiving
antidepressants, anxiolytics or other psychiatric medication were excluded in order to
avoid introducing bias as treatment options might have a potential impact on HADS
scores.

Data collection

The demographics and clinical characteristics of the patients in this retrospective
study included age, gender, marital status, household income, smoking status,
duration of respiratory symptoms, number of acute exacerbations in the previous
year, body mass index (BMI, kg/m?), forced expiratory volume in 1 s (FEV1, L), and
Modified British Medical Research Council Questionnaire (mMRC) and Chronic
Obstructive Pulmonary Disease assessment test (CAT) scores at the time of the
primary diagnosis of COPD. The correlation between clinical parameters and
depression was analyzed, and the risk factors for depression in patients with COPD
were identified.

Statistical analysis

All analyses were performed using IBM SPSS Version 22 (SPSS Inc. Chicago IL, USA).
Qualitative variables were expressed as numbers and percentages, and were assessed
by the y? test or Fisher’s exact test. Continuous variables were reported as the mean *
SD and were compared with independent samples t-tests or univariate analysis.
Independent risk factors related to depression were analyzed using a multivariate
logistic regression analysis model. A receiver operating characteristic (ROC) curve
was used to assess the predictive value of risk factors in patients with depression.
Statistical significance was set as a P value less than 0.05.

RESULTS

Patient demographics

A total of 293 patients with COPD were included in this study (Figure 1). Patients’
demographics are shown in Table 1. Of the 293 patients who were eligible for
inclusion, 65 individuals were identified to have depression. The overall incidence of
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depression in this study was 22.18% (65/293). Most of the patients were male (240
patients, 81.91%), with an average age of 65.62 *+ 7.31 years. Among these patients,
38.91% were past smokers, and 33.79% were current smokers. The household income
type of most patients was low income (149 patients, 50.85%) or medium income (105
patients, 35.84%).

The correlation between diverse clinical factors and depression

The differences between clinical parameters and depression were investigated and the
results are presented in Table 2. The results revealed that depression in patients with
COPD was associated with the duration of respiratory symptoms, the number of
exacerbations per year, BMI, FEV1, and the mMRC dyspnea scale and CAT scores as
significant differences were found between patients with and without depression for
these factors (all P < 0.05). These results indicated that the duration of respiratory
symptoms, the number of exacerbations per year, BMI, FEV1, and the mMRC dyspnea
scale and CAT scores were potentially related to depression in patients with COPD.
No statistically significant differences in age, gender, marital status, household
income and smoking history were observed between the 2 groups (P > 0.05).

Risk factors for depression in patients with COPD

Multivariate logistic regression analysis was carried out to identify the potential risk
factors for depression in patients with COPD. Low BMI (OR = 0.893, P < 0.05), low
FEV1 (OR = 0.325, P < 0.05), and high CAT score (OR = 1.111, P < 0.05) were
independent risk factors for depression. No significant differences were found for the
duration of respiratory symptoms or the number of exacerbations per year between
COPD patients with and without depression (P > 0.05) (Table 3).

The cutoff value, sensitivity, and specificity of BMI, FEV1, and CAT score for
diagnosing depression

Figure 2, Figure 3 and Figure 4 show the ROC curves of BMI, FEV1, and CAT score
for predicting the risk of depression; these factors had comparable accuracy in
predicting depression in COPD patients (the AUC of these factors were 0.705, 0.702
and 0.694, respectively). The cutoff values of these factors were 21.375 kg/m? 0.855 L
and 12.5, respectively. BMI had the highest diagnostic accuracy for predicting the risk
of depression (AUC = 0.705, P < 0.05), with a sensitivity and specificity of 49.6% and
83.1%, respectively. Additionally, combined BMI and FEV1 with CAT score had a
higher AUC (BMI + FEV1: 74.5%; BMI + CAT: 73.5%; FEV1 + CAT: 73.0%; BMI +
FEV1 + CAT: 76.6%) than that of one single factor (Table 4).

DISCUSSION

COPD is a major respiratory noncommunicable disease and is currently the third
leading cause of death worldwidel'”. Depression occurs in up to 42% of persons with
COPD!"Y, almost twice as often as in those without COPD!""l. In line with previous
studies, the incidence of depression in our study was 22.18%, based on a population
of 293 patients. Depression in patients with COPD is associated with physical
impairment!'”], readmission!™, increased dyspnea*-*?, and mortality!*!. Due to the
considerable overlap between the physical symptoms of depression and the
symptoms of COPD, patients with COPD may not be able to recognize this mental
illness, and diagnosis is easily missed by doctors compared with that in patients with
other comorbidities or depression alone/*l. Due to these factors, depression may
reduce patient compliance with COPD treatment, thus leading to deterioration related
to COPD. Therefore, identifying valuable predictive factors that are readily available
could meaningfully benefit timely intervention to cure depression. In this
retrospective study, we evaluated the association between clinical factors and
depression in patients with COPD. Previous studies reported that depression in
patients with COPD was associated with multiple factors, including age, gender,
marital status, smoking history and social performance”*1. However, in this study, a
correlation between the above-mentioned factors and depression was not found. The
reason for this result may be that these studies were performed primarily in patients
with severe COPD, and few of them focused on risk factors in patients with mild
COPD.

BMI had been widely used to measure obesity, and there is growing evidence that
BMI is an independent predictor of mental disorders?*. A previous study reported
that the average depression score in an obesity group was higher than that in a
normal BMI group®. Zhao et al* revealed that obese individuals (= 25.0 kg/m?) were
38% more likely to experience depression, and were 40% more likely to have lifetime
depression after fully adjusting for several factors, such as obesity-related
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Table 1 Baseline characteristics of patients, n = 293 (%)

Patient characteristics Number of patients
Age at diagnosis (mean # SD, yr) 65.62 £7.31
Gender

Female 53 (18.09)
Male 240 (81.91)
Smoking history

Never smoker 80 (27.30)
Past smoker 114 (38.91)
Current smoker 99 (33.79)
Household income

Low income 149 (50.85)
Medium income 105 (35.84)
High income 39 (13.31)
Patients with depression 65 (22.18)
HADS-D score 5.09+273

HADS-D: Hospital anxiety and depression scale-depression.

comorbidities, demographics, and psychosocial factors. Lee et al® indicated that
adjusted odds ratios for depression formed a U-shaped relationship with BMI
categories (underweight group: 1.31, overweight group: 0.94, obese group: 1.01,
severely obese group: 1.28). The BMI level with the lowest likelihood of depression
was 18.5-25 kg/m? in women and 23-25 kg/m? in men"l. However, few studies have
analyzed the relationship between BMI and depression in patients with COPD. In the
current study, we identified BMI as an independent risk factor correlated with
depression. The cutoff value was 21.375 kg/m?. This finding suggested that BMI levels
< 21.375 kg/m? could help to distinguish populations of patients with COPD at a
higher risk of depression.

Previous data highlighted the association between FEV1 and depression. A study
reported that among 100 dairy farmers with COPD, as defined by a
postbronchodilator FEV1/forced vital capacity ratio < 0.7, depression in patients was
associated with lower FEV1, as well as with certain COPD-related characteristics
(current smoking, dyspnea severity, and poorer quality of life)"". Von Siemens et all*!
demonstrated that FEV1 was significantly (P < 0.05) related to the Patient Health
Questionnaire 9 score, which is one of the screening tools for depression. Significant
differences were found for FEV1 levels, reflecting COPD severity, between patients
with and without depression!™. This result could help patients with depression avoid
being untreated or undertreated”". Consistent with previous studies, our study
indicated that FEV1 was an independent risk factor for depression in patients with
COPD. The cut-off value was 0.855 L, and the sensitivity and specificity were 71.5%
and 63.1%, respectively.

The CAT score was developed in 2009 as a patient-administered, short
questionnaire to test health-related quality of life in patients with COPDI’l. Lower
scores indicated less severe symptoms. There was a significant difference in CAT
scores between patients with depression and without depression!™!. The analyses by
von Siemens et all" revealed, with a cut-off CAT score of 20, an AUC of 0.81. Based on
the close relationship between the tests, the CAT score and depression were also
omitted from further analysis. Interestingly, this value was similar to the critical value
of 18, which had been proposed to be better than the conventional threshold of 10 in
terms of the classification of COPD severity. Lee et al* indicated that the CAT score
and symptoms were correlated with the formation of depression in patients with
COPD. In line with previous studies, the results of our study showed significant
differences in CAT scores between patients with and without depression, and we
identified that the CAT score was an independent risk factor correlated with
depression. The cutoff value was 12.5. This finding indicated that a CAT score > 12.5
was a risk factor for depression in patients with COPD.

To identify the predictive accuracy of combined risk factors for predicting
depression in patients with COPD, we analyzed the combined risk factors for
depression in the present study. Compared to BMI, FEV1 or CAT score alone, we
found that combining FEV1 and CAT score with BMI had higher predictive value for
predicting depression in patients with COPD. This finding indicated that the
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Patients with COPD in the First Affiliated Hospital of
Nanchang University from January 2017 to December 2018
(n =337)

Exclusion (7 = 44)

1 Confounders of comorbidity potentially affecting
the evaluation (7 = 27)

2 Already diagnosed with depressive disorder or
history of such disorder (7 = 5)

3 Under antidepressants, anxiolytic or other
psychiatric medication (7 = 12)

Eligible patients with COPD (77 = 293)

|
' '

Depression group (7 = 65) Nondepression group (7 = 228)

Figure 1 Selection of the study participants. COPD: Chronic obstructive pulmonary disease.

combination of risk factors appeared to be more useful for predicting depression.

To our knowledge, we have been successful in identifying low BMI, low FEV1 and
high CAT score as independent depression associated risk factors in patients with
COPD. Although the results are interesting, limitations to our study still exist. First,
this was a retrospective study with a relatively small sample, which may have
resulted in bias during analysis of the results. Second, we only collected variables
from patients with COPD at the time of diagnosis, and some variables, such as the
time to depression and follow up, were not reported. Third, patient variables were
from a single medical institution and the results of our study for predicting
depression were not satisfactory. Thus, a multicenter study with more patients is
needed to verify our results. Fourth, some studies indicated that the HADS was
saturated by the presence of a common distressing factor, in part because it was
intended to focus on lack of pleasure and autonomous arousal, leading to the
difficulty in distinguishing depression from anxiety. This explained the result that the
HADS anxiety scale and depression scale served the same purpose as a screening tool
for depression”’l. For research purposes, the use of a summed HADS total score was
recommended and appeared to provide an adequate estimate. In clinical practice,
HADS is not recommended when it is necessary to distinguish between anxiety and
depression. Due to its poor trait coverage and narrow focus, short tools covering
broad anxiety and depression symptoms may be more appropriate™*l. COPD
patients have greater disease burden than other populations. In addition to the
widespread symptoms of depression, our results also identified several risk factors for
depression including low BMI, low FEV1, and high CAT score. However, barriers to
recognition exist at the provider and system levels. At the provider level, lack of
ambitions and stereotypes can be obstacles. At the system level, poor integration of
mental health services with primary health care is another obstacle.

In conclusion, based on this analysis, we established that approximately one-fifth of
patients with COPD developed depression. Additionally, we identified low BMI, low
FEV1, and high CAT score as risk factors for depression in COPD patients. Combining
these factors predicted the highest risk of developing depression. However, a
prospective study with a large sample size and multicenter analysis is needed to
prove the conclusions of our study.
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Table 2 Correlation between diverse clinical factors and depression

Factors Depression No depression P value
Age at diagnosis (mean + SD, yr) 65.12 +£7.62 65.76 £7.23 NS
Gender 65 228 NS
Female 9 44

Male 56 184

Marital status 65 228 NS
Married or partner 52 194

Single, divorced, separated or widowed 13 34

Household income 65 228 NS
High income 12 27

Medium income 20 82

Low income 33 119

Smoking history 65 228 NS
Never smoker 15 49

Past smoker 24 96

Current smoker 26 83

Duration of respiratory symptoms (mo) 111.28 +41.92 79.51 +112.47 0.026
Exacerbation rate (prior yr) 2.09 +£1.28 1.58 +£0.94 0.004
BMI (kg/m?) 18.51 +£3.34 20.75 + 4.09 0.000
FEV1 (L) 0.82+0.30 1.11+0.44 0.000
mMRC dyspnea scale 1.86+0.75 1.67 £0.69 NS
CAT score 13.08 £3.71 10.30 +4.20 0.002
HADS score 9.18+1.27 3.93+1.72 0.000

BMI: Body mass index; FEV1: Forced expiratory volume in 1 s; mMRC: Modified medical research council; CAT: Chronic obstructive pulmonary disease
assessment test; HADS: Hospital Anxiety and Depression Rating Scale; NS: Not significant.

Table 3 Multivariate logistic regression analysis of risk factors

Factors B OR 95%Cl P value
Duration of respiratory symptoms 0.002 1.002 0.999-1.004 NS
Exacerbation rate (prior yr) 0.13 1.139 0.854-1.518 NS

BMI (kg/m?) -0.113 0.893 0.830-0.962 0.003
FEV1 (L) -1.124 0.325 0.132-0.803 0.002
CAT score 0.105 1.111 1.021-1.209 0.004

PB: Coefficient regression; OR: Odds ratio; CI: Confidence interval; BMI: Body mass index; FEV1: Forced expiratory volume in 1 s; CAT: Chronic obstructive
pulmonary disease assessment test; NS: Not significant.

Table 4 Cutoff value, sensitivity, and specificity of body mass index, forced expiratory volume in 1 s, and chronic obstructive pulmonary

disease assessment test score for diagnosing depression

Factors Cutoff value Sensitivity (%) Specificity (%) AUC 95%Cl P value
BMI (kg/m?) 21.375 49.6 83.1 0.705 0.633-0.776 0.001
FEV1 (L) 0.855 715 63.1 0.702 0.634-0.770 0.003
CAT score 125 63.1 70.6 0.694 0.624-0.765 0.001
BMI+FEV1 769 66.7 0.745 0.684-0.807 0.000
BMI+CAT 72.3 67.1 0.735 0.669-0.802 0.000
FEV1+CAT 769 60.5 0.730 0.667-0.794 0.000
BMI+FEV1+CAT 723 75.0 0.766 0.705-0.827 0.000

BMI: Body mass index; FEV1: Forced expiratory volume in 1 s; CAT: Chronic obstructive pulmonary disease assessment test; AUC: Area under curve; CI:
Confidence interval.
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Figure 2 Receiver operating characteristic curve of body mass index. The receiver operating characteristic curve demonstrated the sensitivities and specificities

of body mass index for predicting the risk of depression in patients with chronic obstructive pulmonary disease. ROC curve: Receiver operating characteristic curve;
BMI: Body mass index.

ROC curve of FEV1

1.0

0.8

0.6

Sensitivity

0.4

0.2

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity

Figure 3 Receiver operating characteristic curve of forced expiratory volume in 1 s. The receiver operating characteristic curve demonstrated the sensitivities
and specificities of forced expiratory volume in 1 s for predicting the risk of depression in patients with chronic obstructive pulmonary disease. ROC curve: Receiver
operating characteristic curve; FEV1: Forced expiratory volume in 1 s.
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Figure 4 Receiver operating characteristic curve of chronic obstructive pulmonary disease assessment test score. The receiver operating characteristic
curve demonstrated the sensitivities and specificities of the chronic obstructive pulmonary disease assessment test score for predicting the risk of depression in

patients with chronic obstructive pulmonary disease. ROC curve: Receiver operating characteristic curve; CAT: Chronic obstructive pulmonary disease assessment
test.

Raishidengs WJP | https://www.wjgnet.com 66 April19,2020 | Volume10 | Issue4 |



Yao HM et al. Risk factors for depression

ARTICLE HIGHLIGHTS

Research background

The reported prevalence of depression in patients with chronic obstructive pulmonary disease
(COPD) ranges from 10% to 42%, a proportion much higher than that in the general population.
Certain interventions such as antidepressants, pulmonary rehabilitation, and counseling may
improve health outcomes, but the diagnosis of depression in patients with COPD is often
unrecognized and untreated in primary and specialty care. Unrecognized depression has major
implications for compliance with medical treatment, prolonged lengths of stay, increased
frequency of hospital admissions, and increased consultations with primary care physicians, all
of which could decrease quality of life in patients.

Research motivation

Many studies have attempted to identify risk factors for progression, prognosis and response to
therapy in patients with depression. However, few studies have examined the risk factors for
depression in patients with COPD, and some results remain controversial.

Research objectives

The main objective of the current study is to investigate the correlation between clinical
parameters and the symptoms of depression, and to identify independent risk factors to define
patients with COPD at “high risk” of depression.

Research methods

The Hospital Anxiety and Depression Rating Scale (HADS) is one of the most commonly used
instruments for depression in the literature. A series of consecutive patients newly diagnosed
with COPD were included in this study. The diagnosis of depression mainly relied on the HADS,
and the HADS scale was carried out by an experienced psychiatrist when the patients were
stable. We used a cutoff of 8 or more on the HADS to dichotomize the HADS scores for the
purposes of the regression analyses. The correlation between clinical parameters and depression
was analyzed, and the risk factors for depression in patients with COPD were identified.

Research results

Multivariate logistic regression analysis was carried out to identify the potential risk factors for
depression in patients with COPD. Low body mass index (BMI), low forced expiratory volume
in 1 s (FEV1), and high COPD assessment test (CAT) score were independent risk factors for
depression. BMI had the highest diagnostic accuracy for predicting the risk of depression.
Additionally, combined BMI and FEV1 with CAT score had a higher area under curve than that
of one single factor.

Research conclusions

Approximately one-fifth of patients with COPD developed depression. Additionally, we
identified low BMI, low FEV1, and high CAT score as risk factors for depression in COPD
patients. Combining these factors predicted the highest risk of developing depression.

Research perspectives

Some variables, such as the time to depression and follow up, were not reported, which may
have resulted in bias during analysis of the results. A prospective study with a large sample size
and multicenter analysis is needed to prove the conclusions of our study.
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