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Purpose: Chronic obstructive pulmonary disease (COPD) is a progressive disease resulting in a range of symptoms including
breathlessness. “Symptom burden” describes the severity and impact of multiple symptoms in an individual and is best quantified
using validated symptom instruments but is not routinely measured in clinical practice. Therefore, we wanted to assess overall
symptom burden in patients with moderate-to-severe COPD and find associated independent predictors.

Patients and methods: A single-centre cross-sectional study of patients with COPD who attended the Westmead Breathlessness
Service between March 2017 and May 2022 was conducted. We obtained baseline demographic data, lung function, assessed quality of
life (CAT), anxiety/depression (HADS), and measured symptom burden (CMSAS). We compared variables between men and women
using unpaired t tests or Mann—Whitney tests for continuous variables, and Fisher’s exact tests for categorical variables. We used
multiple regression to look for independent predictors of overall symptom burden. Data were analysed using Stata/IC 15.1.
Results: Eighty-nine patients with COPD, mean age 72.6 years, 55% male, mean FEV; 32% predicted, reported an average of 8.9
symptoms including 6.9 physical and 1.6 psychological symptoms. The most common physical symptoms were shortness of breath (100%)
and lack of energy (80%), and the most common psychological symptoms were worrying (65%) and feeling anxious (61%). Median
CMSAS total score was higher in women than men (1.34 versus 1.04, respectively; p=0.03) with more women experiencing nervousness
(»=0.011) and anxiety (p=0.005). Female sex (p=0.003), HADS-Anxiety (p=0.0001), and HADS-Depression (p=0.0001) were indepen-
dently associated with total CMSAS score in a multiple linear regression model and explained 63% of total CMSAS variability.
Conclusion: Very high physical and psychological symptom burden exists among patients with severe COPD. Anxiety, depression, and
female sex were independently associated with increasing symptom burden. Identifying and understanding sex differences for COPD
symptoms, and interventions targeting anxiety and depression may help to reduce overall symptom burden within this population.
Keywords: dyspnoea, anxiety, depression, respiratory, gender/sex

Introduction

Chronic obstructive pulmonary disease (COPD) is a heterogeneous lung disease characterised by chronic respiratory
symptoms such as dyspnoea, cough, and sputum production due to abnormalities of the airways (bronchitis, bronchiolitis)
and/or alveoli (emphysema) that causes persistent, often progressive, airflow obstruction.' Patients with COPD often
experience symptoms despite maximal medical management including ongoing dyspnoea, cough, dry mouth, fatigue, pain,
trouble sleeping, depression, and anxiety.” ® The impact of multiple symptoms within an individual can be conceptualised by
the term “symptom burden” which may be defined as “the sum of the severity and impact of symptoms reported by
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a significant proportion of patients with a given disease or treatment”’ and is best quantified by validated symptom
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instruments. Symptom burden is a significant problem in patients with severe COPD as it has been comparable to those with
cancer.* '% Given that symptoms are specific to the individual, aspects of life including living situation, disease severity,
comorbidities, quality of life, and sex/gender may have an impact on symptom burden. Therefore, understanding the
epidemiology of symptoms in specific populations serves to enable development of strategies to ameliorate distress and
reduce suffering."’

The Westmead Breathlessness Service (WBS) undertakes a comprehensive assessment of patients with moderate to
very severe COPD which includes symptom burden, and provides multidisciplinary, non-pharmacological management
of breathlessness in patients who remain troubled by breathlessness despite receiving appropriate therapy from their usual
care providers. A protocol outlining the model of care has been recently published.'? To be able to address the problem of
symptom burden in this population, it is necessary to quantify the extent of the burden and identify factors that are
predictive of symptom burden. Therefore, we aimed to, firstly, describe the physical and psychological symptom burden
for patients attending the WBS and, secondly, identify factors that are independently associated with symptom burden.

Methods
Study Design and Setting

We performed a cross-sectional study of all patients with a diagnosis of COPD who were enrolled in a randomised
controlled trial (RCT) of a non-pharmacological integrated care intervention to reduce the impact of breathlessness
through the WBS'? who underwent an initial assessment between March 2017 and May 2022 [The Australian New
Zealand Clinical Trial Registry ACTRN12617000499381]. The RCT study was conducted at a single site (Westmead
Hospital) after approval from Western Sydney Local Health District Human Research Ethics Committee (WSLHD
HREC), informed written consent was obtained for each participant, and the RCT was conducted in accordance with the
Declaration of Helsinki. For this study, analysis of baseline data prior to intervention was also approved by WSLHD
HREC (2023-01 QA). Individual deidentified participant baseline data in this study will be made available for five years
after manuscript publication in Excel spreadsheet form upon request via email.

Inclusion criteria for referral to the WBS required all three of the following criteria:

1. a diagnosis of moderate to very severe COPD (ie, FEV|/FVC ratio <0.7 and FEV% predicted <60%)),
2. severe breathlessness (modified Medical Research Council [mnMRC] breathlessness scale >2), and
3. being willing and able to actively participate in own care.

Participants who were assessed as being unable to participate in interventions to address breathlessness were excluded
from the WBS (see'? for the full list of exclusion criteria).

Participants were referred by respiratory specialists, general practitioners, nurses, and allied health staff in Western
Sydney and were assessed for suitability for WBS intervention by staff prior to enrolment.

Assessments

Demographic Data

We obtained demographic data at the initial multidisciplinary assessment clinic which included age, sex, body-mass
index (BMI), smoking status, comorbidities, pulmonary rehabilitation completion in the last 12 months, and social

situation (eg, living arrangements, country of birth).

Lung Function

We obtained standardised measurements of lung function via spirometry (MicroLab 36-ML3500 MKSO0STK,
CareFusion) and recorded forced expiratory volume in the first second (FEV,), FEV, as percent predicted (FEV %),
forced vital capacity (FVC), and FVC as percent predicted (FVC%). Where possible, participants performed two
standardised six-minute walk tests (6MWT) at the initial assessment, and the best distance was recorded.
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Symptom Burden Assessment

Symptom burden was assessed using the Condensed Memorial Symptom Assessment Scale (CMSAS) which is a brief,
well-validated scale that assesses the ‘bothersomeness’ of eleven common physical symptoms on a 5-point Likert scale
and the frequency of three psychological symptoms on a 4-point Likert scale.'® Three scores are calculated: CMSAS
PHYS assesses overall physical symptom bothersomeness, CMSAS PSYCH assesses psychological symptom frequency,
and CMSAS total contains all 14 symptoms. Symptoms which are scored in the upper half of the scale are regarded as
more severe.'* We used a modification of the CMSAS which has been used in other studies related to COPD,'>'® adding
in two additional physical symptoms (cough and sputum) and one additional psychological symptom (feeling anxious) as
previously described,'® given that these symptoms are common in patients with COPD. To preserve the integrity of the
CMSAS scores, these additional symptoms were not included in the calculation of any scores.

Other Questionnaires

Overall COPD-specific quality of life was assessed using the COPD Assessment Test (CAT) which is a patient-completed
questionnaire assessing the impact of eight COPD symptoms (each scoring 0-5; total score 40) on health status with
higher scores representing more severe impact of COPD.'” We used the Hospital Anxiety and Depression Scale (HADS),
a 14-item scale, to assess anxiety and depression.'®

Statistical Analysis

We described demographic and baseline assessment data as either mean (standard deviation), median (interquartile range), or
number (% of total). We compared variables between men and women using unpaired t tests or Mann—Whitney tests for
continuous variables, and Fisher’s exact tests for categorical variables. To look for significant predictors of CMSAS total in
our population, we performed univariable linear regressions using CMSAS total and CMSAS PHYS as the dependent variable
and the following independent variables: age, gender, country of birth, indigenous status, level of education, living arrange-
ments, previous pulmonary rehabilitation, smoking status, FEV; (% predicted), FVC (% predicted), 6-minute walk distance
(6MWD), CAT, HADS-Anxiety (HADS-A), HADS-Depression (HADS-D), and mMRC (2 or 3 versus 4). All independent
variables with univariable p<0.20 were included in a backward elimination multiple regression model. Variables with p<0.05
were included in the final regression model. We assessed for: (1) potential confounders by testing for interactions; (2)
collinearity by examining variance inflation factors; and (3) the assumptions of multiple regression by examining residual
plots. Data were analysed using Stata/IC 15.1 (StataCorp, TX, USA).

Results

Data were available on 89 patients with COPD, mean age 72.6 (7.7) years, 55% male with an average smoking history of 61.9
pack-years. As a requirement for entry to the breathlessness clinic was a MMRC score >2, 52% of patients had MMRC 2 or 3
while 48% had MMRC of 4. Most lived with a carer (70%) and 30% of patients had completed pulmonary rehabilitation in the
previous 12 months. Mean FEV| was 32% predicted consistent with severe COPD. The average CAT score was elevated at
23.2 and median HADS-A was 8 while HADS-D was 6. Other details of subjects are presented in Table 1. In our population,
women were younger on average than men (mean age 70.6 versus 74.3 years, respectively), but there was no significant
difference in lung function measured as % predicted, BMI, or six-minute walk distance (Table 1). More men had a history of
ischaemic heart disease (51% of men compared with 25% of women; p=0.017), but more women had a history of depression
(42.5% of women compared with 14.3% of men; p=0.004). There was no difference in the prevalence of chronic asthma,
hypertension, cardiac failure, diabetes mellitus, or vascular disease (Table 1).

The overall symptom burden was high in our population. Patients reported an average of 8.9 symptoms (SD 2.8)
including 6.9 (SD 2.5) CMSAS physical symptoms and 1.6 (SD 1.1) CMSAS psychological symptoms (Table 1). Highly
prevalent physical symptoms (Figure 1) included shortness of breath (100%), lack of energy (80%), dry mouth (70%),
sputum (70%), and cough and drowsiness (both 67%). Over 50% of patients reported more severe shortness of breath and
lack of energy that caused “quite a bit” or “very much” distress. Prevalent reported psychological symptoms (Figure 2)
included worrying (65%), feeling anxious (61%), and feeling sad (51%), and nearly 40% of patients reported feeling
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Table | Summary of Demographics and Clinical Characteristics of Patients

Total Male Female P
n n n

Demographic factors
Age (years) 89 726 (7.7) 49 743 (6.5) 40 70.6 (8.6) 0.02
Born in Australia 89 75 (84.3%) 49 37 (75.5%) 40 38 (95%) 0.017
Living situation 89 49 40 0.28

Alone 24 (27.0%) 10 (20.4%) 14 (35%)

With carer 62 (69.6%) 37 (75.5%) 25 (62.5%)

Aged care facility 3 (3.4%) 2 (4.1%) I (2.5%)
Indigenous status 89 2 (2.3%) 49 0 (0%) 40 2 (5%) 0.20
Previous pulmonary rehabilitation last year 89 27 (30.3%) 49 16 (32.7%) 40 11 (27.5%) 0.65
Level of education 89 49 40 0.94

Up to high school 77 (86.5%) 42 (85.7%) 35 (87.5%)

Beyond high school 12 (13.5%) 7 (14.3%) 5 (12.5%)
Current smoker 89 18 (20.2%) 49 8 (16.3%) 40 10 (25%) 0.43

Pack-years 61.9 (383) 67.3 (37.8) 55.4 (38.4) 0.15
Comorbidities 89 49 40
Chronic asthma I (12.3%) 6 (12.2%) 5 (12.5%) 1.0
Coronary artery disease 35 (39.3%) 25 (51%) 10 (25%) 0.017
Hypertension 50 (56.2%) 30 (61.2%) 20 (50%) 0.39
Cardiac failure 15 (16.9%) 11 (22.4%) 4 (10%) 0.16
Diabetes mellitus 23 (25.8%) 14 (28.6%) 9 (22.5%) 0.63
Vascular disease 14 (15.7%) 7 (14.3%) 7 (17.5%) 0.77
Depression 24 (27.0%) 7 (14.3%) 17 (42.5%) 0.004
Inhaler medications 89 49 40 0.37
LAMA 2 (2.2%) 2 (4.1%) 0 (0%)
LAMA/LABA 5 (5.6%) 4 (8.2%) I (2.5%)
LABA/ICS 3 (3.4%) 1 (2%) 2 (5%)
LAMA/LABA/ICS 79 (88.8%) 42 (85.7%) 37 (92.5%)
Clinical measurements
FEV, (litres) 76 0.83 (0.51-1.23) 42 0.83 (0.57-1.39) 34 0.69 (0.48-1.17) 0.056
FEV, (% predicted) 76 32 (22-49) 42 31 (19-48) 34 32 (23-54) 0.12
FVC (litres) 76 2.2 (1.29-3.46) 42 2.49 (1.57-3.69) 34 1.82 (1.16-2.65) <0.0001
FVC (% predicted) 76 68 (44-92) 42 67 (48-94) 34 69 (43-89) 0.83
BMI (kg/m?) 89 25.1 (18.1-36.9) 49 247 (18.5-36.4) 40 26.2 (17.4-39.6) 0.94
6MWD (metres) 65 3185 (98.8) 35 311.1(93.7) 30 327.1 (105.4) 0.52

(Continued)
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Table | (Continued).
Total Male Female P
n n n
Questionnaires
CAT 89 232 (6.1) 49 224 (6.2) 40 24.1 (5.8) 0.19
HADS-A 89 8 (2-15) 49 7 (1-15) 40 8 (2.5-14.5) 0.17
HADS-D 89 6 (2-12) 49 7 (2-12) 40 6 (2-11) 0.22
mMRC 89 49 40 0.42
2 14 (15.7%) 10 (20.4%) 4 (10%)
3 32 (36.0%) 17 (34.7%) 15 (37.5%)
4 43 (48.3%) 22 (44.9%) 21 (52.5%)
CMSAS physical symptoms 89 49 40
Shortness of breath 3.2 (1.64) 3.2 (1.64) 3.2 (24) 0.30
Dry mouth 1.6 (0-4) 1.6 (0-3.2) 2 (04) 0.54
Difficulty concentrating 0 (0-24) 0 (0-24) 0 (0-2.8) 0.56
Difficulty sleeping 0 (0-4) 0.8 (0-3.2) 0 (0-4) 0.98
Feeling drowsy 0.8 (0-3.2) 0.8 (0-2.4) 1.6 (0-3.2) 0.12
Pain 0.8 (0-4) 0(0-3.2) 1.6 (0—4) 0.02
Lack of energy 2.4 (0-4) 2.4 (0-4) 2.4 (0-4) 0.87
Lack of appetite 0 (0-3.2) 0 (0-2.4) 0 (0-3.6) 0.39
Weight loss 0 (0-1.6) 0 (0-1.6) 0 (0-0.8) 0.37
Constipation 0 (0-1.6) 0 (0-1.6) 0 (0-2) 0.70
Nausea 0 (0-1.6) 0 (0-0) 0 (0-2) 0.04
CMSAS physical total 1.16 (0.65-2.16) 1.12 (0.65-1.96) 1.2 (0.62-2.22) 0.15
CMSAS psychological symptoms 89 49 40
Worrying 2 (0-3) 2 (0-3) 2 (0-4) 0.008
Feeling sad 1 (0-2) 0 (0-3) 1.5 (0-3.5) 0.63
CMSAS Psychological total 1.33 (0-3) 0.67 (0-2.67) 2 (0-3.17) 0.014
CMSAS total 89 1.14 (0.63-2) 49 1.04 (0.57-1.93) 40 1.34 (0.8-2.34) 0.03
CMSAS modified symptoms 89 49 40
Cough 1.6 (0-4) 1.6 (04) 1.6 (0—4) 0.64
Sputum 1.6 (0-4) 1.6 (0—4) 1.6 (0—4) 0.53
Feeling nervous 0 (0-3) 0 (0-3) 2 (0-4) 0.011
Feeling anxious 2 (04) 1 (0-3) 2 (0-4) 0.005

Notes: Data are shown as mean (SD) or median (10th and 90th percentiles) for continuous variables, and n (%) for categorical variables of total subjects, males, and females.
Abbreviations: LAMA, long-acting muscarinic antagonist; LABA, long-acting beta-agonists; ICS, inhaled corticosteroids; FEV, forced expiratory volume in one second;
FVC, forced vital capacity; BMI, body-mass index; 6MWVD, six-minute walk distance; CAT, COPD assessment test; HADS-A, Hospital Anxiety and Depression Scale —
Anxiety; HADS-D, Hospital Anxiety and Depression Scale — Depression; mMRC, modified Medical Research Council Dyspnoea Scale; CMSAS, Condensed Memorial
Symptom Assessment Scale.
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Figure | Prevalence of reported physical symptoms and more severe symptoms (% of total patients).
Note: “More severe symptoms” defined as symptoms which bothered or distressed patients quite a bit or very much in the past 7 days.
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Figure 2 Prevalence of reported psychological symptoms and more severe symptoms (% of total patients).
Note: “More severe symptoms” defined as symptoms which occurred frequently or almost constantly in the past 7 days.

anxious “frequently” or “almost constantly”. The median CMSAS total score was 1.14, the CMSAS PHYS score was
1.16, and the CMSAS PSYCH score was 1.33 (Table 1).

Of the physical symptoms, women reported being more bothered by pain (p=0.02) and nausea (p=0.04) than men but
there was no significant sex difference in the CMSAS PHYS score (p=0.15; Table 1). Women had a higher CMSAS
PSYCH total than men (p=0.014) with worrying (p=0.008) and feeling nervous (p=0.011) occurring more frequently than
in men, but there was no difference in the frequency of feeling sad (p=0.63). The median CMSAS total score was higher
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in women compared with men (1.34 versus 1.04, respectively; p=0.03; Table 1). There was no sex difference in the
CMSAS modified symptoms of the bothersomeness of cough or sputum (both p>0.53), but women experienced feeling
nervous (p=0.011) and anxious (p=0.005) more frequently than men.

Univariable regression showed significant positive relationships between CMSAS total and female sex, being born in
Australia, CAT score, HADS-A, HADS-D, and mMRC (all univariable p<0.05; Table 2). Weaker associations were found
for lower level of education (high school completion or less; p=0.096) and 6MWD (p=0.053). Using the backward
elimination method, the final multiple linear regression model established that female sex (p=0.003), HADS-A
(»=0.0001), and HADS-D (p=0.0001) were very strongly positively associated with the CMSAS total score and
explained 63% of the variability of the CMSAS total score (F;gs=48.12, p=0.0001; R?=0.63). Females had on average

Table 2 Regression Diagnostic Data with CMSAS Total as the Dependent Variable

Unadjusted (Univariable) Adjusted (Multivariable)
Coefficient (f) SE 95% ClI p Coefficient (p) SE 95% ClI p

Age —0.007 0.008 —0.023 to 0.009 0.37
Sex

Male Reference

Female 0.272 0.120 0.033 to 0.511 0.026 0.240 0.08 | 0.082 to 0.399 0.003
Country of birth

Australia Reference

Not Australia —0.476 0.16 —0.796 to —0.156 | 0.004
Indigenous status

No Reference

Yes 0.037 0415 —0.79 to 0.86 0.93
Level of education

Up to high school Reference

Beyond high school —0.30 0.18 —0.65 to 0.054 0.096
Living arrangements

Alone Reference

With carer or ACF 0.018 0.14 —0.26 to 0.29 0.98
Previous PR last year

No Reference

Yes —-0.01 0.13 —0.28 to 0.26 0.94
Smoking status

Ex-smoker reference

Current smoker 0.135 0.152 —0.168 to 0.438 0.38
FEVI (% predicted) 0.0003 0.0056 | —0.0l1 to 0.011 0.96
FVC (% predicted) —0.0002 0.0035 | —0.007 to 0.007 0.96

(Continued)
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Table 2 (Continued).

Unadjusted (Univariable) Adjusted (Multivariable)
Coefficient (B) SE 95% ClI p Coefficient (B) SE 95% CI p

BMI (kg/m?) 0.0043 0.008 -0.011 to 0.02 0.59
6MWD (metres) -0.0013 0.007 | —0.003 to 0.0002 | 0.053
CAT 0.049 0.009 0.031 to 0.066 0.0001
HADS-A 0.096 0.009 0.077 t0 0.115 0.0001 0.062 0.012 | 0.039 to 0.085 | 0.0001
HADS-D 0.099 0.013 0.074 to0 0.125 0.0001 0.056 0.014 | 0.028 to 0.083 | 0.0001
mMRC

20r3 Reference

4 0.29 0.119 0.056 to 0.529 0.016

Abbreviations: ACF, aged care facility; PR, pulmonary rehabilitation; FEV,, forced expiratory volume in one second; FVC, forced vital capacity; BMI, body-mass index;
6MWD, six-minute walk distance; CAT, COPD assessment test; HADS-A, Hospital Anxiety and Depression Scale — Anxiety; HADS-D, Hospital Anxiety and Depression
Scale — Depression; mMRC, modified Medical Research Council Dyspnoea Scale; CMSAS, Condensed Memorial Symptom Assessment Scale; SE, standard error; 95% Cl,
95% confidence interval.

a higher CMSAS total score than males by 0.24 units after adjusting for HADS-A and HADS-D (95% CI 0.082 to 0.399
units). For a unit increase in HADS-A, CMSAS total increased by 0.062 units after adjusting for sex and HADS-D (95%
CI 0.039 to 0.085 units), and for each unit increase in HADS-D, CMSAS total increased by 0.056 units after adjustment
for HADS-A and sex (95% CI 0.025 to 0.083 units). CMSAS total can be summarised as follows: CMSAS total (units)
=0.057+(0.24xsex)+(0.062xHADS-A)+(0.056xHADS-D), where sex is coded 0 for males and 1 for females. There was
no evidence of collinearity and examination of residuals confirmed the assumptions of linearity in the final model.
Multiple linear regression using CMSAS PHYS as the dependent variable demonstrated that CAT (p=0.023) and
HADS-A and HADS-D (both p=0.001) were significantly positively related in a multivariable model (Table 3); however,

the effect of sex was no longer significant.

Table 3 Regression Diagnostic Data with CMSAS Physical as the Dependent Variable

Unadjusted (Univariable) Adjusted (Multivariable)
Coefficient (B) SE 95% CI P Coefficient (f) SE 95% CI p

Age —0.005 0.007 —0.020 to0 0.010 0.54
Sex

Male Reference

Female 0.183 0.114 —0.044 to 0.41 | 0.11
Country of birth

Australia Reference

Not Australia —0.387 0.153 | -0.691 to —0.083 0.013
Indigenous status

No Reference

Yes 0.129 0.389 —0.645 to 0.037 0.74

(Continued)
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Table 3 (Continued).

Unadjusted (Univariable) Adjusted (Multivariable)
Coefficient (B) SE 95% ClI p Coefficient (f) SE 95% ClI P

Level of education

Up to high school Reference

Beyond high school —0.293 0.166 —0.623 to 0.054 0.081
Living arrangements

Alone Reference

With carer or ACF 0.026 0.13 —0.233 to 0.284 0.84
Previous PR

No Reference

Yes 0.034 0.126 —0.216 to 0.283 0.78
Smoking status

Ex-smoker Reference

Current smoker 0.148 0.143 —0.136 to 0.431 0.30
FEV, (% predicted) 0.001 0.005 —0.009 to 0.012 0.82
FVC (% predicted) —0.002 0.003 —0.009 to 0.004 0.43
6MWD (metres) —0.0016 0.007 | —0.003 to —0.0003 | 0.018
CAT 0.045 0.008 0.029 to 0.062 0.0001 0.018 0.008 0.003 to 0.034 0.023
HADS-A 0.077 0.102 0.057 to 0.097 0.0001 0.041 0.012 0.016 to 0.065 0.001
HADS-D 0.091 0.012 0.067 to 0.116 0.0001 0.046 0.015 0.016 to 0.076 0.001
mMRC

20r3 Reference

4 0.240 0.087 0.067 to 0.414 0.007

Abbreviations: ACF, aged care facility; PR, pulmonary rehabilitation; FEV, forced expiratory volume in one second; FVC, forced vital capacity; 6MWD, six-minute walk
distance; CAT, COPD assessment test; HADS-A, Hospital Anxiety and Depression Scale — Anxiety; HADS-D, Hospital Anxiety and Depression Scale — Depression; mMRC,
modified Medical Research Council Dyspnoea Scale; CMSAS, Condensed Memorial Symptom Assessment Scale; SE, standard error; 95% Cl, 95% confidence interval.

Discussion
Although other studies have looked at symptom burden in patients with COPD using a multi-dimensional symptom burden

1,2*1%2! to our knowledge our study is the first to look at independent predictors of overall symptom burden

assessment too
including the influence of anxiety, depression, and sex. We have demonstrated the high prevalence of multiple physical and
psychological symptoms that contribute to overall symptom burden in a group of stable breathless outpatients with COPD.
Some of these symptoms may be directly attributable to the pathophysiology of COPD including shortness of breath, cough,
and sputum; however, we highlight other symptoms that may be troubling for these patients which may not necessarily be
assessed in the setting of an outpatient consultation such as lack of energy, pain, feeling drowsy, difficulty sleeping, dry mouth,
worrying, and feeling sad, nervous, and anxious. Overall symptom burden is high with an average of 8.9 symptoms, and more
than 50% of patients experiencing more severe shortness of breath and lack of energy.

Our results show that women experience a greater overall symptom burden than men with a CMSAS total score

which was almost 30% higher despite similar FEV, (as % predicted), breathlessness (as per mMRC values), and anxiety
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or depression at the time of assessment (as per HADS results). The increase in symptom burden in women was mainly
driven by being more bothered by pain or nausea, and being more frequently worried or nervous. Of concern, the
psychological symptom burden that women experienced was approximately triple that experienced by men as shown by
the CMSAS Psych scores (men=0.67; women=2.0; Table 1). The symptoms that are more troublesome for women than
men are consistent with the “emotional symptom burden cluster” which includes worrying, feeling nervous, and pain,
more than the “gastrointestinal symptom burden cluster” (ie weight loss, constipation, nausea) or the “unwellness
symptom burden cluster” (ie feeling drowsy, lack of appetite, difficulty swallowing, or shortness of breath).*

Understanding the Complex Interplay Between Symptoms, Influencing Factors, and

Outcomes

The theory of unpleasant symptoms highlights the relationship between a symptom that an individual may be experien-
cing, influencing factors that cause or modify the symptom, and the effect that the symptom may have on the
individual,>® and the complex interactions between influencing factors, multiple symptoms, and the subsequent influence
of their impacts on performance on the original influencing factors and the symptoms themselves.?* Symptoms may be
described in terms of duration, quality, and intensity but how much distress they cause (ie bothersomeness) is the aspect
that has been shown to contribute most to quality of life.>* Influencing factors on COPD symptoms include: (1)
physiologic factors such as degree of airflow obstruction, the presence of chronic bronchitis, malnutrition and weight
loss, and gender; (2) psychologic state such as mental state and the reaction to illness state; and (3) situational factors
such as the presence or absence of social supports, employment, and social isolation. In turn, the impact of the symptom
burden on patients with COPD may determine their functional status, cognitive functioning, and physical performance;**
therefore a comprehensive assessment of contributors to symptom burden apart from physiologic factors may help
identify areas to improve not only quality of life but also overall performance status.

Use of CMSAS Over MSAS in COPD Assessment

The Memorial Symptom Assessment Scale (MSAS) has only been validated in advanced cancer populations'* and consists of
32 items, but has been used to describe symptom burden in patients with COPD**'*2! although one study made a minor
adjustment by replacing the symptom “hair loss” with “weight gain” to be more relevant to COPD.? However, we utilised the
shorter 14-item CMSAS as it has been shown to demonstrate approximately equivalent quality of life information in cancer
patients and only takes 2—4 minutes to complete,'> making it a more practical assessment tool in patients with COPD who are
1'> and also in the clinical consultation setting.””> The MSAS and CMSAS directly ask about the distress or
bothersomeness of 11 physical symptoms and frequency of psychological symptoms in the last 7 days; these aspects differs

acutely unwel

from the COPD assessment test and St George’s Respiratory Questionnaire which mostly assess the impact of physical
symptoms on patients’ lives. Therefore, the CMSAS may be a useful tool to quickly identify symptoms that may be most
distressing to the patient with COPD and therefore impacting the most on their quality of life.

Sex/Gender Influences on Symptom Burden
Patients with advanced COPD have been shown to have distress greater than the severity of their symptoms,”® which
implies that the associated emotional burden is greater for the patient than the actual physiological impact of the
symptom.'® For female patients with COPD, whether the increased frequency of feeling worried or nervous compared to
males related specifically to their COPD disease, or other influences such as the increased underlying prevalence of
depression or social pressures of the female responsibility in the household and their interactions with COPD is not able
to be determined from our data and further qualitative research is required.

Several recent review articles have highlighted the increasing awareness and importance of sex and gender differ-

272 including COPD.*° Previous studies have demonstrated that women with COPD have greater

ences in lung diseases
levels of anxiety, depression, dyspnoea, and symptom-related quality of life than men for the same or lesser degree of
lung impairment.®>'** Therefore, as anxiety and depression are more prevalent among women with COPD, one may

conclude that sex/gender is a confounder of the increased symptom burden that patients with COPD bear. However, our
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data show that female sex is independently associated with increased symptom burden even after adjusting for anxiety
and depression, which may therefore relate to sex differences (ie biological differences between males and females
including physiological, hormonal, or functional differences) or gender differences (ie social factors that include cultural,
behavioural, or individual self-identity that are defined by a society or culture).>’

Anxiety and Depression Influences on Symptom Burden

Anxiety and depression are important comorbidities in COPD?* and are strongly associated with poorer quality of life
and health status, more than spirometric values.*® Patients with chronic medical illnesses including COPD report more
symptoms if they have comorbid depression or anxiety than those without when disease severity is controlled.*> We have
demonstrated independent linear relationships for both anxiety and depression and total symptom burden as measured by
the CMSAS, demonstrating that a reduction in either or both may result in improvement in overall symptoms. Although
pharmacological interventions may be considered for anxiety and depression in patients with COPD to alleviate symptom
burden, there is inconclusive evidence of their benefit at this stage and further trials are needed.*®*” On the other hand,
meta-analysis data from pulmonary rehabilitation trials have shown a moderate improvement in anxiety symptoms and
a large improvement in depression symptoms,*® highlighting the importance of this intervention in patients with COPD.
Recent data from a moderate to severe COPD cohort referred to a pulmonary rehabilitation programme demonstrated that
one in three patients had both anxiety and depression and that the pulmonary rehabilitation programme resulted in
a larger improvement in quality of life, and reduction in dyspnoea and stress than those with only anxiety or depression
alone, or with neither.’® The significant benefits on symptom burden from pulmonary rehabilitation may be due to its
effect on multiple areas of the unpleasant symptom theory>* including improvement in physiology (eg exercise capacity,
muscle function), psychological factors (eg social support through the programme, interactions with healthcare profes-
sionals), and situational factors (eg less isolation, increased independence) but which components of the rehabilitation
programme provide these benefits remain unclear.*

Finally, a systematic review and meta-analysis of holistic services for patients with breathlessness due to a diverse
variety of advanced disease has shown a reduction in distress due to breathlessness and a significant reduction in
depression but not anxiety.*' Whether a novel non-pharmacological breathlessness service like the WBS specifically for
patients with COPD may reduce anxiety, depression, and overall symptom burden in addition to breathlessness is not yet
known and further RCT data are required.

Conclusion

Patients attending the Westmead Breathlessness Service with moderate to severe COPD reported a wide range of non-
respiratory symptoms beyond the classic COPD symptoms of breathlessness, cough, and sputum and there is a high
symptom burden within this population. Although having similar baseline demographics, female patients with COPD
reported the bothersomeness of pain and nausea, and frequency of psychological symptoms more often than males. There
is a need to further identify and understand sex differences for COPD symptoms and to study interventions that reduce
anxiety and depression to see if they can significantly reduce overall symptom burden in this population.
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