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Background: Although pain is a common symptom in chronic obstructive pulmonary disease (COPD), pain 
characteristics such as frequency, duration and type are unclear.  The primary study aim was to identify these pain 
characteristics in individuals with COPD versus healthy control participants.  The secondary aim was to explore 
the clinical and psychological associations with pain in those with COPD.  
Methods: Participants with COPD and age and gender-matched, healthy controls completed questionnaires 
to elicit pain characteristics.  Those with COPD also had assessments of dyspnea, health-related quality of life, 
psychological associations (anxiety and depression) and physical activity.
Results: Sixty-four participants with COPD (mean [standard deviation (SD)] age 71[10] , forced expiratory volume 
in 1 second [FEV1] 38% predicted) and 64 control participants (mean [SD] age 67 [13] , FEV1 91% predicted) 
were included. Chronic pain was more prevalent in individuals with COPD compared to control participants (41% 
versus 29%, p=0.03).  The pain was more prevalent in the chest and upper back (p=0.04).  COPD participants with 
chest or upper back pain had a higher total lung capacity (mean difference 2.0L, 95% confidence interval [CI] 0.6 
to 3.0L) compared to COPD participants without pain. Greater dyspnea (p<0.001), more depression (p=0.02) and 
lower physical activity levels (p=0.03) were also present in people with COPD experiencing pain. 
Conclusions: Chronic pain is common in COPD.  It is associated with higher dyspnea and depression and lower 
physical activity.
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Introduction
Chronic obstructive pulmonary disease (COPD) is 
a leading cause of morbidity and mortality.1 It is 
characterized by exertional dyspnea, decreased exercise 
tolerance, fatigue and anxiety, all of which contribute 
to a reduced health-related quality of life (HRQOL).1 
COPD is frequently complicated by the presence of 
pain, with a reported prevalence ranging from 44% to 
88%,2-8 depending on the sample size and study design.  
In those with moderate to severe COPD, increased pain 
severity has been linked to poorer HRQOL2,4,9,10 and 
reduced health status.5 Although the presence of pain 
has been reported, its other characteristics such as 
duration, frequency and quality are unclear.11  

Pain and dyspnea are both unpleasant sensory 
and emotional experiences with physiological and 
psychological consequences.12,13 Although anxiety 
and depression are common in COPD, their relationship 
with pain is unclear.  In non-respiratory conditions, 
such as low back pain and osteoarthritis,14-17 
increased pain intensity has been associated with pain 
catastrophizing, an exaggerated negative cognitive 
and emotional response to actual as well as anticipated 
pain.14,15 It has been described in cystic fibrosis18 
but has not been reported in COPD.  Physical activity 
levels in people with COPD vary directly with pain 
severity.10 This observation is important, given the 
links between physical activity, HRQOL and survival 
benefit in COPD.19,20 A better understanding of the 
characteristics of pain and its influence on symptoms 
and physical activity will help inform approaches for 
managing pain in COPD. 

The primary study aim was to determine the 
characteristics of pain (duration, frequency, location, 
pain type) in people with clinically stable COPD 
compared to healthy, age and gender-matched control 
participants. The secondary aims were to explore the 
association between pain, dyspnea, psychological 
symptoms, physical activity and quality of life.

Methods
Study Design
A prospective, observational study was undertaken 
among patients with moderate to very severe COPD 
and healthy, age and gender-matched control 
participants. Consecutive, clinically stable patients 
who attended respiratory medicine clinics for follow-up 
medical management or for consideration of pulmonary 

rehabilitation at West Park Healthcare Centre were 
approached for recruitment. Eligibility criteria included 
a diagnosis of COPD (spirometry with FEV1/forced vital 
capacity[FVC] ratio <70)1 and a smoking history >10 
pack years.  Exclusion criteria were other concurrent 
respiratory diseases such as bronchiectasis (based 
on high resolution computed tomography), asthma 
(clinical diagnosis and reversibility > 12%),21 interstitial 
lung disease, concurrent malignancy (including lung 
cancer), acute exacerbation of COPD or soft tissue or 
musculoskeletal injury within the last 4 weeks. Healthy, 
age-matched control participants with no respiratory 
or musculoskeletal history were recruited from within 
and outside the study center by advertisement.  All 
participants gave written informed consent, with the 
study approved by the Centre’s Institutional Research 
Ethics Board. 

Procedures
All participants attended for 1 visit, at which time the 
following measures were undertaken:

•Brief Pain Inventory (BPI) (long form): evaluates 
pain experiences over 1 week.22 This instrument 
collates information on pain intensity using 
numerical rating scales, with a higher score denoting 
greater intensity. It is a valid and reliable measure of 
pain,22 previously applied in COPD.2-4,8 
•Locations of pain from the body chart of the BPI 
were determined by standardized body regions 
based on 45 anatomical areas.23  
•Pain duration and frequency was established 
in response to 3 questions. For overall duration, 
participants were asked the overall length of time for 
which daily pain symptoms had been experienced, 
with the options ranging from less than 3 months 
to greater than 5 years.24 Chronic pain was defined 
as daily pain for more than 3 months.9 Duration and 
frequency of pain episodes were referenced to the 
preceding week.25

•Extended Aberdeen Back Pain Scale (EABPS) 
provides a reliable and valid measure of neck, upper 
and lower back pain from 35 questions with an 
overall total score.26

•Self-reported Leeds Assessment of Neuropathic 
Symptoms and Signs pain scale (S-LANSS) 
identifies neuropathic pain.  It consists of 9 items 
identifying the presence or absence of clinical signs 
and symptoms with a score of ≥12 indicative of 
neuropathic pain.27
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Demographics 
From July 2014 to April 2015, a total of 151 potential 
participants with COPD and 75 controls were 
approached (Figure 1). A total of 64 participants 
with COPD and 64 healthy, control participants were 
recruited, with no difference in age, gender or BMI 
between groups (Table 1). Age ranged from 48 to 91 
years in individuals with COPD and 47 to 94 years 
in healthy control participants. All participants with 
COPD and 57 control participants completed lung 
function measurements.  Five control participants had 

Results

•Pain Catastrophizing Scale (PCS) assesses the 
presence and extent of catastrophic thoughts or 
feelings accompanying pain experiences from 13 
questions. Dimensions of rumination, magnification 
and helplessness are measured, with a high score 
representing greater catastrophizing.28 The PCS 
is reliable and valid in those with chronic low back 
pain, osteoarthritic pain or fibromyalgia28,29 and has 
been applied in patients with cystic fibrosis.18

Spirometry was measured in all participants, according 
to standardized guidelines,30 and lung volumes were 
measured in those with COPD. Assessment of total lung 
capacity and residual volume were applied as measures 
of hyperinflation. Demographic factors of age and body 
mass index (BMI) were collated from self-reports and 
clarified with medical records.  

Participants with COPD also completed the following 
measures.

•Chronic Respiratory Questionnaire (CRQ) 
is a disease-specific HRQOL measurement tool 
assessing dyspnea (sensory-perceptual experience 
and symptom impact), fatigue, emotional function 
and mastery over 2 weeks.  It is reliable and valid in 
COPD.31 
•Hospital Anxiety and Depression Scale (HADS) 
measures the severity of anxiety and depression 
from 14 statements, with a higher score indicating 
greater anxiety or depression.32

•Multidimensional Dyspnea Profile (MDP) assesses 
the sensory-perceptual experience of dyspnea 
(intensity and sensory quality) and emotional 
response (affective distress) to dyspnea over one 
week.33,34 It is comprised of 11 items and is valid as 
well as reliable in COPD.34,35 
•Physical activity was measured using the 
StepWatch Activity Monitor (SAM) (Orthocare 
Innovations, Seattle, Washington). The SAM is an 
instrument used to measure ambulatory activity 
during daily life.  It is a small, waterproof, self-
contained device worn on the ankle, which records 
the number of strides taken every minute. The 
monitor is programmed with a standard computer 
via a docking station and provides no feedback to the 
participant.  Step detection accuracy exceeds 98% 
both for unimpaired gait and movement styles.36,37 
Measurements included average steps, percentage 
of time inactive, percentage of time at low activity, 

moderate and high activity as well as number of 
steps at low, moderate or high activity (Online 
supplement).  It has been previously applied to 
measure physical activity in COPD.38 The sensitivity 
of the SAM was tuned to each participant through 
their height and gait characteristics.  Participants 
wore the SAM for 7 days, after which data was 
downloaded for analysis. Weekends and weekdays 
with less than 8 hours of wearing time were excluded 
and participants had to have a minimum of 4 valid 
weekdays of measurement.39

Data Analysis 
Analysis was undertaken using SPSS for windows 
(version 22.0; SPSS Inc, Chicago, Illinois). Based on 
2 recent studies, in which the prevalence of pain was 
72% in individuals with COPD2 and 34% in healthy 
control participants,3 with a power of 0.8 and an alpha 
of 0.05, a sample size of 64 participants per group 
was required to detect a difference in pain prevalence 
between control and COPD participants.  Participants 
with or without COPD were matched for age (±10 years) 
and gender, as pain is more prevalent in females.40 
Due to the potential influence of seasonal variation 
on physical activity levels,41 participants were also 
matched for season of recruitment. Data was checked 
for normal distribution.  Comparisons between groups 
(COPD and control; COPD with or without pain) for 
continuous measurements were analyzed using paired 
t-tests, independent t-test or Mann-Whitney U test, 
with categorical data analyzed using Chi Square test. 
Relationships between variables were explored using 
Spearman’s rank correlation coefficient. The significance 
of these relationships was interpreted according to 
Cohen’s effect size for correlation coefficients.42 Alpha 
was set at <0.05.
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an unacceptable technique and 2 did not undertake the 
measurement due to equipment unavailability.  There 
was a significant difference in spirometry between 
groups (Table 1); those with COPD were classified as 
having severe to very severe airflow limitation. Of the 
control participants, 12 were past smokers (less than 5 
pack years). Fifty-nine of the participants with COPD 
wore the activity monitor for the appropriate number of 
days and hours. 

Comparisons Between COPD and Control 
Groups  
The prevalence of pain was 41% in the group with 
COPD versus 29% in control participants (p=0.03). Both 
chest pain and upper back pain were more common in 
COPD (Figure 2) and the pain was of greater intensity 
(p=0.04) (Table 2).  Chronic pain (daily pain for greater 
than 3 months) experienced for greater than 3 and up 
to 12 months (p=0.03) or experienced for more than 
12 months (p=0.04) was more common in those with 
COPD (Figure 3) who also reported more episodes of 
daily pain (p=0.03), of longer duration (all day) (p=0.04) 
than control participants.  Back pain severity based 
on EABPS was higher in COPD compared to control 

participants (p=0.003). There were no differences in 
neuropathic pain. Seven participants with COPD and 
2 control participants reported a clinically significant 
PCS of ≥30 (p=0.04).28  

COPD Only: Pain Versus No Pain 
In the COPD group, the most common descriptors of 
pain were aching (30%), tiring (17%) and penetrating 



198 Chronic Pain in COPD

journal.copdfoundation.org   JCOPDF © 2017 Volume 4 • Number 3 • 2017

For personal use only. Permission required for all other uses.

(17%). No difference in age, pack years, BMI or 
spirometry was evident in those with pain compared to 
those without pain. Those with chest or upper back pain 
had a higher total lung capacity (mean difference 2.0L, 
95% CI 0.6 to 3.0L) compared to those without pain. 

Clinical Associations in COPD 
Those with pain had higher dyspnea scores in the CRQ 
(Figure 4) and higher depression scores on the HADS 
(Table 3). Based on the MDP, those with pain had a higher 
sensory-perceptual response.  A higher average pain 
intensity was moderately related to sensory-perceptual 
experience of dyspnea (rs=0.47) and weakly related to 
emotional response to dyspnea (rs=0.27). Those with 
pain had a lower step count (mean difference -1637 
steps [95% CI -2673.3 to - 600.8 steps]) and spent a 

greater proportion of time doing no or low activity 
and less time doing medium or high intensity activity 
(Figure 5).
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Discussion
This study found a greater prevalence of chronic pain 
among participants with COPD compared to persons of 
similar age and gender without lung disease.  Those with 
COPD who reported pain had greater hyperinflation 
(greater total lung capacity), higher dyspnea scores, more 
depression and reduced physical activity compared to 
those without pain. Pain catastrophizing was evident in 
a small number of participants with COPD. 

A higher prevalence of pain in COPD compared to 
the general population has been previously reported, 
with variations among studies related to sample size, 
study design and pain definitions.2-5,7,8 Our study 
population has included those with severe and very 
severe COPD. The chronic nature of the pain is reflected 
by the proportion of those who experienced daily pain 
for greater than 3 months to greater than 5 years, as well 
as their experience of more frequent and longer lasting 
episodes of pain. 

The increased back pain severity (according to the 
EABPS) in COPD participants compared to control 
participants may relate to the higher prevalence of 
upper back pain in this group, a finding which is 
consistent with a recent study that noted thoracic 
pain in 54% of people with COPD.5 In the current 
study, the age-matching of control participants and 
COPD participants reduces the likelihood of age alone 
accounting for pain. This study is limited by the absence 
of reports of the exact anatomical location of the back 
pain (central versus lateral spine) and accompanying 

radiological studies to identify degenerative changes, 
compression fractures or alterations in kyphosis. 
Therefore, we cannot comment on underlying causes of 
upper back pain. 

We noted that in individuals with COPD, chest and 
upper back pain was associated with greater resting 
hyperinflation, likely because of the attendant impact 
on rib orientation, ligamentous strain, excessive joint 
force, an increased work of breathing and postural 
dysfunction.43-45  This is similar to the trend towards 
a higher total lung capacity in those with thoracic pain 
compared to those without pain.5 Coughing, a common 
symptom of COPD can also trigger or aggravate back 
pain.6  However, in the absence of measurements of 
cough in the current study, the precise relationship 
between respiratory mechanics, coughing and pain 
requires further study.

The reduced time engaged in high or medium 
intensity physical activity among those with pain in 
COPD is consistent with reports of back and lower 
limb pain being barriers to attending pulmonary 
rehabilitation.46 Lower levels of function have also 
been described in individuals with chronic pain without 
lung disease.47,48 The observation that participants 
with pain also experienced more dyspnea suggests that 
these symptoms co-modulate and amplify perception of 
each other.12,13,49 The association between pain and 
inactivity is important, given the impact of a sedentary 
lifestyle on 7-year survival in COPD.20 

Pain catastrophizing was reported in COPD for the 
first time.  However, as the total PCS score was clinically 
significant in only a few patients, the inference of 
this finding is difficult to interpret. The observation 
that people with COPD and pain had higher levels 
of depression is in keeping with findings of the 
general population suffering from chronic pain.49 It 
is also consistent with clinically relevant higher 
depression scores in people with COPD experiencing 
thoracic pain.5 Pain management is best undertaken 
using psychological, physical, behavioral and 
pharmacological strategies.50 It may therefore be a goal 
of the multidisciplinary rehabilitation team.  

This study evaluated the presence of pain in a 
cohort of stable participants with severe or very severe 
COPD.  Although it was intended to include those with 
moderate COPD, the disease severity of participants 
is the reflection of individuals reviewed by respiratory 
medicine or referred to pulmonary rehabilitation at the 
time of recruitment. Therefore, our observations are 
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applicable to those with severe or very severe disease, 
although the prevalence noted is similar to reports 
which included participants with moderate COPD.3,4,8 
A limitation was the absence of detail as to the exact 
cause of the pain. Previous studies have provided an 
association between the presence of comorbidities 
(including osteoarthritis, cardiovascular conditions, 
cancer, diabetes)7,8 and the presence of pain in patients 
with COPD. However, it is difficult to determine whether 
these comorbidities are actual causes of pain, based on 
health care diagnostic and clinical evaluation or patient 
perception. The strength of associations reported 
was influenced by the proportion of individuals with 
COPD (41%) with pain.  To accurately understand 
the independent contributions of dyspnea, depression 
and low physical activity to the perception of pain, 
a larger sample size is required.  In females without 
COPD, pain is of a higher prevalence and intensity 
than in males40,51,52 whereas males report a poorer 
HRQOL.51,52 Lower pain intensity has also been noted 
among elderly individuals,53 but in the current study 
the lack of gender difference between groups and the 
mean age of greater than 65 years makes these factors 
unlikely to influence these study findings. As clinically 

stable individuals were studied, the impact of an acute 
exacerbation could not be assessed.  Nor was sleep 
quality, although poor quality sleep can negatively 
influence perception of pain.54 Another potential 
limitation might have been patient recall, as the BPI is 
dependent on identifying pain experiences within the 
last week.22 

In conclusion, chronic pain is common in those 
with COPD and is associated with higher levels of 
hyperinflation, dyspnea, depression and reduced 
physical activity.  Knowledge of the pain experience in 
patients with COPD is an important step to informing 
strategies to minimize its impact.   
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