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Objective: Patients with chronic obstructive pulmonary disease (COPD) 
and comorbid mental disorders are known to have worse health status. 
The association between these variables remains complex and poorly 
understood. We sought to better understand the association between 
COPD severity, mental disorders (depression/anxiety), and health status.

Method: This cross-sectional study compared participants without 
COPD or with mild COPD (n = 162) to those with moderate (n = 25), 
severe (n = 38), and very severe (n = 26) COPD. We recruited participants 
from a primary care and a pulmonary clinic at a veterans affairs medical 
center between July 2001 until September 2002. We used the Patient 
Health Questionnaire to screen for depression and anxiety and the 
Posttraumatic Stress Disorder Checklist to screen for posttraumatic 
stress disorder. Health status was assessed with the veteran’s version 
of the Medical Outcomes Study 36-item Short-Form Health Survey 
(SF-36) and the Shortness of Breath Questionnaire (SOBQ).

Results: COPD severity was associated with worse physical status 
and dyspnea as measured by the SF-36 physical component summary 
and the SOBQ but was not associated with worse mental status as 
measured by the SF-36 mental component summary. At each level of 
COPD severity, participants with mental disorders had worse health 
status and dyspnea as measured by the SF-36 physical component 
summary, mental component summary, and SOBQ. Significant linear 
trends with COPD severity were associated with increased prevalence 
of any depressive disorder, major depressive disorder, and nonpanic/
non-PTSD anxiety disorders (all tests for linear trend, P < .01).

Conclusions: Independent of COPD severity, comorbid mental 
disorders were associated with worse health status and dyspnea. Studies 
are needed to determine whether patients with comorbid mental 
disorders may have more significant improvement in physical symptoms 
and functioning if providers focus more on psychiatric conditions.
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Chronic obstructive pulmonary disease (COPD) is a highly prevalent 
condition among veteran populations and is associated with significant 

impairments in health-related quality of life (HRQOL).1–12 The prevalence 
of mental disorders, such as depressive and anxiety disorders, has been 
reported to be higher among patients with COPD than among those patients 
without COPD. Depending on how mental health disorders are defined, 
the prevalence of depressive disorders has ranged between 6%–42%, and 
prevalence of anxiety disorders has ranged between 1%–32%.13–26 The 
individual effects of depression, anxiety, and COPD on HRQOL have been 
examined in prior studies and suggest HRQOL is worse among patients 
with both COPD and depressive or anxiety disorders.2,3,7–10,27–29
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There are limited data about the complex relationship 
between anxiety and/or depressive symptoms and their 
association with generic and condition-specific HRQOL 
in a single outpatient population. Recent work reported 
that anxiety and depressive symptoms in patients with 
COPD contributed more to the variance in function 
of patients with COPD than symptoms contributed by 
medical burden and COPD severity alone.8,10 We sought 
to further explore the influence of depressive and anxiety 
symptoms on functional status of patients with a range of 
COPD severity. We hypothesized that participants with 
COPD and comorbid mental disorders would report 
greater impairment in general and condition-specific 
HRQOL and that COPD severity would be associated with 
a higher prevalence of depressive and anxiety disorders.

METHOD

This cross-sectional study compared participants 
without COPD or mild COPD to those participants 
with COPD who had moderate, severe, and very 
severe airflow obstruction with regard to variables 
related to health status and the prevalence of comorbid 
mental disorders. Participants were enrolled between 
July 2001 until September 2002. Institutional Review 
Board approval was granted through the Human 
Subjects Division of the University of Washington 
and Veterans Affairs (VA) Puget Sound Health 
Care System (VAPSHCS), Seattle, Washington.

Setting and Participants
Veterans who received outpatient care from either 

the Chest Clinic or the General Internal Medicine 
Clinic (GIMC) at the VAPSHCS, Seattle Division, were 
enrolled. Participants with a known clinician diagnosis 
of COPD who presented for routine appointments in 
the Chest Clinic were consecutively approached by 
trained research assistants and invited to participate in 
the study. Using a random number generator, GIMC 
patients were selected from a list of patients to be seen 
that day. After the informed consent process with a 
trained research assistant, spirometry was collected 
on participants from both the Chest Clinic and GIMC 
using a hand-held device (Sensormedics Spiropro30). 
The Global Initiative for Chronic Obstructive Lung 

Disease (GOLD) was used to determine the presence 
of airflow limitation and the severity of COPD.31

A total of 568 participants were invited to 
participate from both the GIMC (n = 418, 74%) and 
the Chest Clinic (n = 150, 26%). Informed consent 
and spirometry were obtained from 228 GIMC 
patients (55% of those approached) and from 117 
Chest Clinic patients (78% of those approached). 
Consenting participants with spirometry data were 
excluded for the following reasons: diagnosis of asthma 
(n = 34), did not complete the self-report assessment 
(n = 32), younger than age 45 years (n = 16), diagnosis 
of lung cancer (n = 9), or being female (n = 3).

Participants were considered to have COPD only if they 
had a clinician-documented diagnosis of COPD along 
with spirometric values as defined by GOLD criteria.31 
Participants recruited from the GIMC who were not found 
to have COPD were included to be part of the non-COPD 
comparison group. On the basis of previous work showing 
minimal clinical difference and association with HRQOL 
between the absence of COPD and mild COPD, we chose 
to pool those subjects with mild COPD in the control group 
without COPD so that we could focus our analyses on those 
participants with moderate to very severe COPD.8,10,32–36

Hence, we compared those with moderate, severe, 
and very severe COPD to the comparison group that 
consisted of those participants with no or mild COPD as 
defined by GOLD criteria.31 Participants in the COPD 
categories included moderate (n = 25), severe (n = 38), 
and very severe (n = 26) COPD. The 162 participants 
who did not have a diagnosis of COPD or who had 
mild COPD served as the comparison group.

Data and Instruments
All questionnaires were self-administered. Research 

assistants were available to assist with clarifications. 
We assessed sociodemographic information including 
race and income, as well as past and current smoking 
status and body mass index (BMI [kg/m2]). We used the 
previously validated Patient Health Questionnaire (PHQ)37 
to assess major depressive disorders, other depressive 
disorders, panic disorders, and other anxiety disorders. 
PHQ criteria for the diagnosis of major depressive 
disorder are consistent with that of the DSM-IV.38

The “other depressive disorder” category is consistent 
with DSM-IV criteria and requires 2 to 4 symptoms present 

Clinical Points

Regardless of the severity of chronic obstructive pulmonary disease (COPD), patients ◆◆
with COPD and comorbid depressive/anxiety disorder have worse perceived dyspnea and 
physical health-related quality of life than patients with COPD alone.

Worsening mental health status is not associated with worsening severity of COPD.◆◆
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“more than half the days” in the past 2 weeks with 1 of the 
symptoms being depressed mood or anhedonia. The PHQ 
diagnoses of panic disorder and other anxiety disorders 
are consistent with DSM-IV diagnostic criteria.38 As the 
PHQ does not assess for posttraumatic stress disorder 
(PTSD), which is prevalent in the veteran population, 
we used the Posttraumatic Stress Disorder Checklist 
(PCL),39 a 17-item validated screen for PTSD. A cutoff 
score of ≥ 50 was used to identify those participants who 
likely had PTSD.39 Given the high rate of alcohol misuse 
disorders and their potential impact on HRQOL, we used 
the Alcohol Use Disorders Identification Test (AUDIT),40 
a 10-item validated screen for hazardous alcohol use 
or alcohol abuse or dependence. An AUDIT score > 8 
indicates significant risk of alcohol use disorders. 

General HRQOL was assessed by the veteran’s version of 
the Medical Outcomes Study 36-item Short-Form Health 
Survey (SF-36).41 The SF-36 has been validated among 
patients with COPD.42,43 The SF-36 evaluates general 
HRQOL on 8 scales related to the participant’s mental 
and physical health status. The SF-36 also generates 2 
summary scales: the mental component summary (MCS) 
and the physical component summary (PCS).41 The 
Shortness of Breath Questionnaire (SOBQ) is a validated, 
disease-specific scale that measures the influence of 
dyspnea on HRQOL.44 Participants provided informed 
consent and were paid $5 for completing the assessment.

Data Analysis
We tested for differences between COPD severity 

groups and depressive/anxiety disorders (present/absent) 
using 2-way analysis of variance (ANOVA) with quality of 
life measures as the dependent variable. Separate models 
were run adjusting for potential confounders. Differences 
in demographics by COPD severity were assessed using 
ANOVA (for age and BMI) and χ2 tests (all other variables). 
Those variables that had differences by COPD severity 
were considered potential confounders and were included 
as covariates in subsequent models. Logistic regression 
was used to detect associations between COPD severity 
and presence/absence of depressive/anxiety disorders. 

We were interested not only in whether there were 
differences across groups, but also, more specifically, if the 
proportion of patients with depressive/anxiety disorders 
was progressively higher in groups with greater severity 
of COPD. Thus, we assessed linear trends in proportions 
with depressive/anxiety disorders using polynomial 
contrasts for the 4-category COPD severity variable.

All data analyses were conducted using the 
Statistical Package for the Social Sciences for 
Windows Version 11,45 MS Access,46 and R 2.4.1.47

RESULTS

Table 1 summarizes the sociodemographic 
information of the participants. COPD severity was 
strongly related to BMI, with mean BMI tending to 
be lower in participants with moderate to very severe 
COPD when compared to participants with no COPD 
(Table 1). History of smoking in the past year was 
found more frequently in the moderate COPD category 
than in the other categories. There were also smaller 
proportions of married participants in the moderate and 
very severe categories than in the other 2 categories.

Presence of any depressive or anxiety disorder 
increased significantly with COPD severity (Table 2). 
In comparison to the no or mild COPD group, the 
unadjusted odds (95% confidence intervals) of any 
depressive or anxiety disorder were 1.4 (0.5–3.9) for 
moderate COPD, 2.1 (0.9–4.5) for severe COPD, and 3.6 
(1.4–9.3) for very severe COPD. Large absolute differences 
were observed between severe (34%) and very severe 
categories (50%). Among subcategories of depression/
anxiety disorders, the significant linear associations 
with COPD were any depressive disorders and major 
depressive disorders (all tests for linear trend, P < .01). 
Again, the largest absolute differences across successive 
COPD categories occurred between the severe and very 
severe categories (Table 2). Models adjusted for BMI, age, 
marital status, and smoking history yielded similar results.

COPD severity was significantly and linearly associated 
with lower HRQOL as measured by mean SF-36 PCS and 

Table 1. Demographics by Chronic Obstructive Pulmonary Disease (COPD) Severity

Demographics

Mild or No  
COPD 

(n = 162)

Moderate 
COPD 
(n = 25)

Severe  
COPD 
(n = 38)

Very Severe 
COPD 
(n = 26)

P 
Value

Age, mean ± SD, y 64.8 ± 11.3 68.0 ± 10.6 66.9 ± 8.9 67.5 ± 8.9 .3
Nonwhite, %a 14 12 11 12 1.0
Married, % 63 40 66 42 .045
Some college or more, %b 50 60 58 64 .5
Income > $25,000/y, % 43 35 45 42 .9
Body mass index (kg/m2), mean ± SDc 29.9 ± 5.3 27.3 ± 5.6 28.1 ± 6.5 25.1 ± 6.7 .0003
Smoked in the past year, %c 24 52 32 35 .023
Alcohol Use Disorders Identification Test score ≥ 8, %a 8 12 11 15 .5
aFour subjects with missing data.
bTen subjects with missing data.
cTwo subjects with missing data.
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SOBQ scores (Table 3 and Figure 1). There was also a 
significant quadratic component with the most impaired 
mean SOBQ score seen in the very severe COPD category. 
There was no significant association between COPD 
severity and the SF-36 MCS. There were no significant 
interactions between COPD severity and presence 
of depressive/anxiety disorder in the 2-way ANOVA 
models of the 3 HRQOL measures, ie, the association of 
HRQOL with COPD severity was consistent regardless 
of the presence of depressive/anxiety disorders. Similarly, 
compared to participants without depressive/anxiety 
disorders, those with depressive/anxiety disorders had 
significantly worse mean HRQOL scores across all COPD 
categories. Thus, COPD severity (in particular, severe and 
very severe COPD) and presence of depressive/anxiety 
disorder were independently associated with significantly 
worse HRQOL as measured by the PCS and the SOBQ. 
In summary, the clinical effects of depression and anxiety 

Table 2. Percentage of Subjects With Depressive or Anxiety Disorders by Chronic Obstructive 
Pulmonary Disease (COPD) Status

Variable
Mild or No 

COPD (n = 162)
Moderate 

COPD (n = 25)
Severe COPD 

(n = 38)
Very Severe 

COPD (n = 26) P Valuea

Any depressive or anxiety disorderb 23 28 34 50 .044*
Any depressive disorder 19 20 21 50 .018*
Major depressive disorder 9 12 11 31 .020*
Other depressive disorder 10 8 11 19 .6
Any anxiety disorder 15 16 16 27 .4
Panic disorder 10 8 8 4 1.0
Other anxiety disorder 8 4 6 27 .036
PTSD (PTSD Checklist score ≥ 50) 10 12 11 12 .9
aLogistic regression of depression/anxiety outcome on COPD severity adjusted for age, body mass index, marital status, 

and smoking history.
bDepressive and anxiety disorders defined by the Patient Health Questionnaire.
*A significant linear trend (P < .01).
Abbreviation: PTSD = posttraumatic stress disorder.

Table 3. Mean ± SD for SF-36 Physical Function and Mental Function Component Scores and the 
Summary SOBQ Score by Chronic Obstructive Pulmonary Disease (COPD) Severity and Presence of 
Depressive or Anxiety Disorders 

Variable

Mild or 
No COPD 
(n = 162)

Moderate 
COPD 
(n = 25)

Severe 
COPD 
(n = 38)

Very Severe 
COPD 
(n = 26)

P Valuea

COPD
Depression/ 

Anxiety
SF-36 physical component summaryb

No depression/anxietyc,d 38.7 ± 10.5 40.8 ± 10.6 35.3 ± 9.3 28.9 ± 7.6
Depression/anxietyc,e 35.9 ± 9.3 33.3 ± 13.4 29.9 ± 14.0 26.7 ± 10.7 .0002 (L) .0034

SF-36 mental component summaryb

No depression/anxiety 52.1 ± 8.9 53.9 ± 8.0 52.4 ± 8.5 54.7 ± 6.9
Depression/anxiety 34.2 ± 13.2 31.6 ± 11.4 39.4 ± 11.3 34.5 ± 13.9 .7 < .0001

Shortness of Breath Questionnairec,f

No depression/anxiety 13.2 ± 15.2 10.9 ± 9.8 25.0 ± 18.9 47.5 ± 24.8
Depression/anxiety 30.1 ± 28.4 40.7 ± 34.0 39.1 ± 30.8 69.6 ± 28.9 < .0001 (LQ) < .0001

aTwo-way analysis of variance on COPD severity and depression/anxiety outcome. “L” and “LQ” indicate significant 
linear and quadratic trends (p < .01) across COPD severity adjusted for age, body mass index, marital status, and 
smoking history. 

bHigher score associated with better function; 14 participants with missing scores.
cDepression/anxiety represents depressive and anxiety disorders as defined by the Patient Health Questionnaire.
dn = 180.
en = 71.
fLower score associated with better function; 11 participants had missing scores; there were no significant 

COPD × depression/anxiety interactions (P > .3).
Abbreviation: SF-36 = Medical Outcomes Study 36-item Short-Form Health Survey. 

as reflected by scores on the PCS, MCS, and SOBQ were 
substantial. This patient-reported burden (as measured by 
these instruments) was differential across disease severity.

DISCUSSION

In this sample of older male veteran outpatients, 
those with COPD and a comorbid depressive/anxiety 
disorder reported worse physical HRQOL as measured 
by the PCS, worse perceived dyspnea and function as 
measured by the SOBQ, and worse mental HRQOL as 
measured by the MCS than those patients with COPD 
and without a comorbid depressive/anxiety disorder. 
The clinical effects of depression/anxiety disorders on 
PCS, MCS, and SOBQ were substantial. These results 
are important in that the patient’s reported burden (as 
measured by these instruments) was differential across 
disease severity. Once stratified by the presence of 
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depressive/anxiety disorder, mental HRQOL as measured 
by the MCS was not associated with severity of COPD. 

There were no significant interactions between 
COPD severity and the presence of a depressive/
anxiety disorder. Hence, the association of HRQOL 
with COPD severity was consistent regardless of the 
presence of a depressive/anxiety disorder. In addition, 
COPD severity and the presence of a depressive/
anxiety disorder were independently associated with 
HRQOL on the PCS and SOBQ outcome measures 
that focus more on physical function. The differences 
between those participants with and without comorbid 
depressive/anxiety disorders are considered to be 
clinically relevant and statistically significant for all 
participants except for those with very severe COPD as 
measured on the PCS (Figure 1).48 As COPD severity 
increased, there was a significant linear trend for 
increasing rates of any depressive/anxiety disorder.

The literature is clear that patients with COPD are 
well known to have impaired HRQOL on scales that 
measure both disease-specific and general HRQOL.2–5,48,49 
Patients with COPD and comorbid anxiety and depressive 
symptoms have also been shown to have lower HRQOL 
as measured by general and disease-specific HRQOL 
scales.9,10,14,15,29 As COPD severity worsens or as mental 
disorder comorbidity is added, one would expect HRQOL 
to worsen. However, understanding the interactions and 
associations of these variables has been complicated. 
Previous studies on the association between HRQOL 
and COPD severity have focused on the correlation with 
spirometry; however, this correlation has been weak to 
moderate.5,15,29,49 Thus, it appears that factors other than 
spirometry influence HRQOL in patients with COPD. 

One study examined the amount of variance that 
depressive symptoms accounted for on scales related 
to HRQOL.29 As expected, the greatest amount of 

Figure 1. General and Condition-Specific Health-Related Quality of Life (mean ± SD) by Chronic Obstructive Pulmonary Disease 
(COPD) Severitya

 aCOPD vs physical component summary: P = .0002, COPD vs mental component summary: P = .7, COPD vs Shortness of Breath Questionnaire: 
P < .0001.
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variance was found on scales that measured mental 
health (32%–52%). However, on those scales that focus 
on physical symptom factors, 11%–18% of the variance 
could be attributed to depressive symptoms.29 However, 
this study did not consider COPD severity or the role 
of comorbid anxiety disorders.29 Another study did 
explore the role of anxiety as well as depressive disorders 
and, though the sample size was low, similarly reported 
that depression and anxiety significantly contributed 
to the overall variance in functional status beyond that 
attributed to the medical burden of COPD severity.8 

In a larger study, Cully et al10 evaluated 179 subjects 
from a randomized controlled trial of cognitive-
behavioral therapy in patients with COPD. Patients 
stratified by moderate to very severe COPD were 
evaluated and the association with depressive/anxiety 
disorders with regard to health status was explored. 
Cully et al reported that in a sample of patients with 
COPD, mental health distress accounts for a significant 
amount of variance in quality of life above and beyond 
the contribution of COPD severity, medical comorbidity, 
and patient demographic factors.10 It was also reported 
that the role of anxiety and depression symptoms had 
a role in mental health outcomes, but only anxiety 
symptoms had an association with physical functioning, 
general health, and disease-specific outcomes. Cully 
et al called for further studies to better understand the 
relationship between COPD depression and anxiety.10

The results reported here support these previous 
findings related to the association between COPD 
severity, depression, and anxiety symptoms while 
further clarifying the complicated interactions between 
these variables. We found in this population that the 
presence of comorbid depressive/anxiety disorders was 
associated with impairments in HRQOL on scales that 
measure both general and disease-specific HRQOL. This 
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association was consistent across all COPD categories. As 
expected, the greatest impact of the comorbid depressive/
anxiety disorders was seen on the MCS of the SF-36. 
One would suspect that as severity of COPD worsened, 
mental health function would also significantly worsen. 
Interestingly, mental health status was not associated 
with worsening severity of COPD. It is not clear why 
mental health status did not worsen with COPD severity. 
Perhaps participants became more focused on their 
perceived physical symptoms and functional status 
related to these physical symptoms. When one considers 
those with COPD and comorbid depressive/anxiety 
disorders, there was a marked reduction in HRQOL on 
the PCS of the SF-36 and the SOBQ, a disease-specific 
measure of HRQOL. Items from the SOBQ focus on 
perceived shortness of breath while participating in 
activities of daily living. These findings suggest that the 
presence of comorbid depressive or anxiety disorders 
might influence one’s subjective perception of physical 
health. This finding might help to explain why patients 
with COPD and comorbid depressive symptoms 
have been associated with poorer survival, longer 
hospital stays, persistent smoking, increased symptom 
burden, and worse physical and social function.50

As noted in the introduction, the prevalence of 
depressive and anxiety disorders in patients with COPD 
is high. However, the range of reported prevalence 
rates is large. This is likely related to the use of different 
diagnostic scales in different clinical populations. 
However, in further understanding the prevalence of 
comorbid depressive and anxiety disorders in patients 
with COPD, stratifying the severity of the COPD may 
be important. One study examined the prevalence of 
depression in subjects with COPD.21 It was reported 
that although patients with mild to moderate COPD 
(forced expiratory volume in 1 second [FEV1] 50%–80%) 
were not at greater risk for depression than controls, 
patients with severe COPD (FEV1 < 50%) were 2.5 
times more likely to suffer from depression than 
controls.21 Our results were similar to these reports. 
Among participants with moderate, severe, and very 
severe COPD, compared to those participants with no 
or mild COPD, we did find a significant trend toward 
increasing rates of depressive/anxiety disorders. Among 
the subcategories of depressive/anxiety disorders, 
significant linear trends with COPD severity were 
observed for any depressive disorder, major depressive 
disorder, and nonpanic/non-PTSD anxiety disorders.

Limitations of this study include inclusion of a 
population of older veteran outpatients. In addition, 
this study did not include any women, who are known 
to suffer from higher rates of anxiety and/or depressive 
disorders. Therefore, these findings may not generalize to 
the general population. Another limitation includes the 
cross-sectional design. Therefore, we are unable to draw 

conclusions about causation between independent and 
dependent variables. In addition, the scales used for this 
study (though all validated) were all self-report and can 
be influenced by other patient factors. In this study, we 
did not evaluate subjects with regard to the presence of 
psychotropic medications. Subjects may have been treated 
or partially treated for depressive and anxiety disorders, 
and these potential treatments could influence prevalence 
rates for these disorders and HRQOL. We also did not 
control for medications or comorbid medical disorders 
that may have influenced the prevalence of depressive and 
anxiety disorders in this population. Finally, the sample 
sizes for the moderate and very severe COPD categories 
were relatively small, thus limiting the power to detect 
differences, especially in the logistic regression analyses 
of depression/anxiety and in detecting interactions 
between COPD and depression/anxiety in the ANOVA 
models on the HRQOL measures. Lack of significance 
in these analyses should be interpreted with caution.

In this sample of outpatient male veterans, those 
patients with COPD and comorbid depressive/anxiety 
disorders had worse general and disease-specific HRQOL 
for both physical function and mental health function 
regardless of the severity of COPD. This finding may 
imply that treatment based on guidelines may need to 
be modified in 2 ways: (1) there may need to be greater 
emphasis on detecting these conditions and (2) it is likely 
that pharmacologic therapy for those with mental health 
disorders is likely to be less effective for dyspnea. This 
finding further suggests that interventions should be 
designed to test the effects of treating the patient more 
broadly (such as comprehensive pulmonary rehabilitation 
programs) or that mental health should be integrated 
into such programs. These findings are also important 
in that organized treatment approaches for COPD that 
take into account depressive and anxiety symptoms 
may improve function and quality of life.7,29,51–54
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