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Introduction: Pain is a clinical complication to chronic obstructive pulmonary disease 
(COPD) that interferes negatively with physical activity level (PAL), quality of life (QOL) 
and pulmonary interventions. Yet, research in pain characteristics including prevalence, 
localization, and intensity in people with COPD are sparsely researched.
Aim: To investigate self-reported pain prevalence, localization and intensity of pain in 
people with and without COPD, and to investigate the association between pain intensity 
and PAL among participants with COPD.
Methods: Data were derived from the Danish Health and Morbidity Survey in 2017. The 
study population was restricted to individuals aged ≥35 years. Data included pain intensity 
assessed on the Numeric Rating Scale (NRS) and localization, PAL, QoL, sleep disturbance, 
comorbidities, sociodemographic and behavioral factors.
Results: In all, 528 participants with COPD and 8184 participants without COPD (51% 
females, mean ±SD age 67.1±11.4 years) were analyzed. Pain prevalence within the past 14 
days was significantly higher in participants with COPD vs nonCOPD (72.7% vs 57.7%, 
p<0.001) and mainly located in the limbs, thorax, and lower back. COPD was associated 
with the prevalence of chronic pain (≥6 months) (OR: 2.78, 95%CI: 2.32; 3.34, p<0.001). 
Participants with COPD reported a higher pain intensity compared to those with nonCOPD 
with a mean difference of 1.04 points (95%CI: 0.75; 1.32, p<0.001) on the NRS. In the 
adjusted multiple logistic regression analysis, pain intensity was negatively associated with 
odds of being physical active (OR: 0.72, 95%CI: 0.61; 0.85, p<0.001).
Conclusion: Pain is more prevalent in people with self-reported COPD. After adjustment 
for age and gender, COPD was associated with an elevated pain intensity. Sleep disturbance 
and multimorbidity had the most pronounced impacts on pain intensity in the multiple linear 
regression model. In participants with COPD, increased pain intensity was negatively 
associated with being physically active.
Keywords: COPD, pain, cross-sectional, physical activity, quality of life

Introduction
COPD is a progressive lung disease characterized by chronic inflammation of the 
airways and a persistent airflow limitation.1,2 COPD is the third leading cause of 
death and morbidity worldwide,3–5 and it is associated with impaired quality of life 
(QOL), dyspnea, fatigue and physical inactivity.6 Previous studies in people with 
COPD have reported multiple symptoms including sleep disturbances, impaired 
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mood and bodily pain,6,7 symptoms that are not limited to 
typical COPD related complaints.

Pain prevalence in people with COPD was recently 
published in a systematic review, and ranged from 21– 
82% in the included studies with a mean pooled estimate 
of 66%.8 The causality of the high pain prevalence and 
persistent pain in people with COPD is complex and 
poorly understood.8,9 Persistent pain is a clinical issue 
with significant clinical implications, which adversely 
impacts QOL, mood, breathlessness, and participation in 
activities of daily living.8

A sedentary lifestyle as a result of, eg dyspnea and 
fear of activity-induced discomfort may aggravate com
mon age-related comorbidities, among them osteoarthri
tis, low back pain and osteoporosis of which pain is a 
frequently reported manifestation.6,10,11 Other factors 
related to the manifestations of COPD may also contri
bute to pain in people with COPD. Firstly, an elevated 
activation of cytokines may induce an inflammatory 
pain,6,12 and it is plausible that the systemic inflamma
tory process in COPD contributes to the generation of 
more prevalent pain.13 Secondly, it may be anticipated 
that a relative abnormal hyper-expanded and rigid chest 
wall limits free range of motion and thereby contributes 
to several joint pathologies leading to thoracic pain in 
people with COPD.6,14 Pain and muscle discomfort may 
arise from medication. Oral corticosteroids induce mus
cle wasting, LABAs may give painful muscle spasms, 
and many other treatments such as statins may harm the 
muscle or change the perception of using them.

People with COPD who live with chronic pain are less 
active physically than similarly aged people without 
COPD as well as their peers with COPD and no pain.9 A 
reduced physical activity level (PAL) may have crucial 
negative implications, as physical activity has positive 
effects on QOL and survival in COPD.15,16 The intensity 
of daily physical activity among people with COPD is 
associated with the peak magnitude of dynamic lung 
hyperinflation. Physical activity in COPD may be affected 
by cardiac dysfunction, indicating that their exercise capa
city is restricted by a combination of factors as central 
hemodynamic, oxygen transport, and peripheral muscle 
oxygenation capacities.17,18

As pain is a clinical complication in COPD that may 
negatively impact PAL and QOL, further advance, insight 
and understanding of the characteristics of chronic pain 
and its influence on various symptoms and behavior are 
needed to form approaches for routine assessment and 

subsequent managing pain in people with COPD. 
Conflicting findings in the exiting literature underscores 
the importance of continued research in this field.6,9,19

We hypothesized that COPD is associated with higher 
pain prevalence in the limbs and the thorax and pain 
intensity being negatively associated with daily level of 
physical activity. Thus, the aim of this study was to inves
tigate the pain prevalence, localization, and intensity in 
people with and without COPD, and to investigate the 
association between pain intensity and daily level of phy
sical activity reported by people with COPD.

Subject Materials and Methods
Data for this study were derived from the nationwide 
Danish Health and Morbidity Survey 2017.20

The Danish Health and Morbidity Survey has been 
conducted regularly since 1987 and assesses trends in 
health and morbidity in the adult Danish population and 
investigates factors that are associated with health status 
and health behavior. The survey in 2017 was based on a 
random sample of 25,000 adults (16 years or older) from 
the general Danish population. In all, 14,022 individuals 
(56.1%) completed a self-administered questionnaire.20 

The design and characteristics of the survey are described 
in detail elsewhere. The present study was restricted to 
respondents who had stated yes or no to self-reported 
COPD, and were minimum 35 years of age, as persons 
below 35 years of age have a low prevalence of COPD. 
Hence, the study population in the present study consisted 
of 528 people with COPD and 8184 people with 
nonCOPD. All data were self-reported, except for sex 
and age that were obtained from The Danish Civil 
Registration System.21 Furthermore, cohabitation status 
was classified by combining self-reported information 
and data from The Danish Civil Registration System.21

Three questions were used to assess pain prevalence 
and pain localization during the past 14 days:

Pain or discomfort in the shoulder or neck; pain or 
discomfort in the back or lower back (thorax/back); and 
pain or discomfort in the arms, hands, legs, knees, hips or 
joints (the limbs).20 The three questions had the following 
answer categories: yes, very bothered; yes, bothered a 
little; or no. The reported answers of pain were in each 
of the three questions recoded into the dichotomous 
answers “yes” (yes, very bothered; yes, bothered a little) 
and “no”.

To assess pain intensity during the past week the 
numeric rating scale was used and elucidated at a scale 
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from 0–10, where 0 indicates no pain at all, and 10 
indicates worst possible pain.20,22 The question was only 
asked to respondents who answered positively to the fol
lowing question: do you have chronic/long-lasting pain 
lasting six months or more?

The PAL was categorized into the four levels from the 
Saltin–Grimby Physical Activity Level Scale: inactive 
(sedentary leisure activities); moderate active (minimum 
four hours of moderate activity weekly as walking, 
cycling, etc); medium active (minimum four hours exer
cise training weekly); and high active (strenuous activity 
or exercise training several times a week).23,24 In order to 
stratify the respondents into being “inactive” or “active”, 
the three highest levels of leisure time PAL (“moderate”, 
“medium” and “high active”) were combined into one 
level.

Self-rated health was based on the health status of one 
single question from the questionnaire SF-12: In general, 
would you say your health is (1) excellent, (2) very good, 
(3) good, (4) fair, (5) poor.

The reported answers were recoded into a dichotomous 
answer with “positive” (excellent, very good, good) and 
“negative” statements (fair, poor).

Sleep disturbance was based on self-reported sleeping 
problems or insomnia during the past 14 days and strati
fied to a dichotomous answer “yes, very, and slightly 
bothered” or “no”.

Multimorbidity was defined as reporting at least two of 
the following conditions: heart diseases, stroke, lung dis
eases, diabetes, osteoporosis, diseases of the back, cancer, 
psychiatric disorders, osteoarthritis, and rheumatoid arthri
tis. For exploratory purposes we created a variable on 
assumed painful comorbidities, defined as reporting at 
least one of the following conditions: heart diseases, 
osteoarthritis, rheumatoid arthritis, osteoporosis, cancer 
and diseases of the back. Smoking status was categorized 
as being current smoker or not. High alcohol intake was 
defined as exceeding the sensible drinking guidelines with 
a low risk limit (seven standard drinks/week for females, 
and 14 standard drinks/week for males). Level of highest 
completed education was categorized into four groups as: 
<10 years; 10–12 years; and ≥13 years; and other educa
tions (eg foreign educations).

Body mass index (kg/m2) was calculated using self- 
reported data on height and weight. Cohabitation status 
was categorized and analyzed as: “living alone”, “living 
with partner or being married”. Type of COPD (emphy
sema, chronic bronchitis and bronchiectasis), COPD 

severity (GOLD I, II, III, IIII) and classification (Group 
A, B, C and D) were not reported and, thus, data were 
analyzed as respondents with “COPD” and “nonCOPD”. 
The study was in accordance with the approval of the local 
ethical committee and the Danish Data Protection Agency 
(P-2019-354). The data access and processing agreement 
was approved by the legal section at National Institute of 
Public Health, University of Southern Denmark, Denmark.

Statistical Analyses
Descriptive demographic data are presented as numbers and 
percentages or mean ±SD. Between group differences in 
continuous variables were analyzed using an unpaired t test 
or the Mann–Whitney test, and on categorical data using the 
chi-squared test. Normal distribution of the data was inspected 
by Q-Q plots and verified by Kolmogorov–Smirnov test. 
Number of comorbidities are presented as median and IQR.

The association between the exposure variable COPD 
and pain intensity was examined in a multiple linear 
regression analysis, and the association between pain 
intensity and physical activity among participants with 
COPD was investigated in a multiple logistic regression 
analysis. Backward stepwise regression was used. The 
models were adjusted for age, gender, BMI, cohabitation 
status, educational level, current smoker, high alcohol 
intake, sleep disturbance and multimorbidity or painful 
comorbidity to control for confounding. Unadjusted and 
adjusted models are presented. The results are presented as 
β coefficient and OR with 95%CIs, respectively. 
Correlation coefficient for independent variables were pro
vided using Spearman’s rho.

Calibration weighting was applied to reduce the poten
tial impact of nonresponse bias on the estimates in the 
present study. The weights were computed by Statistics 
Denmark based on the collected information of variables, 
among them gender, age, cohabitation status, level of 
education, income, employment status, country of origin, 
health-care utilization, and research protection for all indi
viduals who were invited.20 Data were analyzed using 
IBM SPSS version 26 and p-values of less than 0.05 
were considered statistically significant.

Results
Characteristics of the study population are presented in 
Table 1. The mean age among participants with self- 
reported COPD were 67.1 ± 11.4 years, 50% were men 
and 53.4% of the participants with self-reported COPD 
were married or living with a partner. Among 
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participants with nonCOPD the mean age was 56.5 ± 
13.6 years, 51.1% were men and 72.6% were married or 
living with a partner. A statistically significant greater 
proportion among participants with COPD had a high 
alcohol intake, was current smokers, were inactive phy
sically, had more frequent sleep disturbance and more 
comorbidities (Table 1). Participants with COPD had a 
statistically significant higher prevalence of all listed 

comorbidities. A table with prevalence of the comorbid
ities are available in supplementary material Table S1.

The pain prevalence is presented in Figure 1. Pain the 
past 14 days was more prevalent in participants with 
COPD compared to nonCOPD in all three locations (eg 
in the limbs 72.7% vs 57.7%, p<0.001), and was mainly 
located in the limbs, thorax, or lower back (Figure 1). A 
gender difference was observed in the pain prevalence in 
participants with COPD compared to the nonCOPD group, 
and showed a higher percentage of pain reported by 
women in all three localization areas; shoulder/neck, 
thorax/lower back, and limbs (all p<0.001). After adjust
ment for age and gender, the respondents with COPD had 
an OR 1.52 (95% CI:1.25; 1.85, p<0.001) for pain in the 
shoulder/neck area, an OR 1.57 (95% CI:1.28; 1.93, 
p<0.001) for pain in the limbs, and an OR 2.35 (95% 
CI:1.92; 2.88, p<0.001) for pain in the thorax/lower 
back, compared to nonCOPD.

The prevalence of chronic pain was higher in the group 
with COPD (Figure 1) and COPD was associated with 
chronic pain with an OR 2.78 (95% CI: 2.32; 3.34, 
p<0.001), compared to nonCOPD. After adjustment for 
age and gender, the respondents with COPD had an OR 
2.53 (95% CI: 2.11; 3.05, p<0.001) for chronic pain.

Pain intensity from the reported chronic pain was sta
tistically significant elevated in the group with COPD 
compared to the nonCOPD group with a mean difference 
of 1.04 points on the NRS (95% CI: 0.75; 1.32, p<0.001) 
(Figure 2), and after adjustment for age and gender the 
participants with COPD had an increased NRS pain inten
sity of 1.03 (95% CI: 0.74; 1.32, p<0.001) points.

Pain in any location were significantly less prevalent 
within the group with COPD and without any comorbid
ities (n=65) and were 38.2% in shoulder/neck, 38.2% in 
limbs and 42.7% in the thorax/low back respectively. The 
subgroup with COPD and no comorbidities had a statisti
cally significant lower NRS score of 3.56±SD2.34 vs 6.06 
±SD2.08 in those with COPD and ≥1 comorbidity 
(p<0.001). Similarly, pain in any location was significantly 
less prevalent within the group with nonCOPD and no 
comorbidities (n=2863) respectively 40.8% in shoulder/ 
neck, 39.8% in limbs and 39.1% in thorax/low back. The 
NRS pain score was statistically significant lower; 4.11 
±SD2.15 vs 5.07±SD2.23 in those with nonCOPD and ≥1 
comorbidity (p<0.001).

Sleep disturbance, multimorbidity, being a current 
smoker had the most pronounced impacts on pain intensity 
in the multiple linear regression model (Table 2), whereas 

Table 1 Characteristics of the Participants with COPD and 
nonCOPD, Respectively

COPD 
(n=528)

nonCOPD 
(n=8184)

p

Age (years) 67.1±11.4 56.5±13.6 <0.001

Gender <0.640

Women 264 (50.0) 4178 (51.1)

Men 264 (50.0) 4006 (48.9)

Cohabitation status <0.001
Married/living with 

partner

282 (53.4) 5939 (72.6)

Living alone 246 (46.6) 2246 (27.4)

Educational level <0.001

<10 years 347 (72.6) 4717 (60.5)
10–12 years 71 (14.9) 1712 (22.0)

≥13 years 17 (3.6) 923 (11.8)

Other educations 43 (8.9) 443 (5.7)

BMI (kg/m2) 26.7±5.82 26.3±4.76 <0.123

Current smoker <0.001

Yes 196 (37.4) 1552 (19.1)

No 328 (62.6) 6565 (80.9)

Leisure time physical 

activity

<0.001

Active 309 (62.2) 6401 (81.6)

Inactive 188 (37.8) 1443 (18.4)

High alcohol intake <0.001

Woman 145 (29.9) 1630 (20.7)

Men 69 (28.3) 767 (19.9)

Sleep disturbance <0.001

Yes 276 (55.0) 3130 (39.5)
No 226 (45.0) 4794 (60.5)

Self-reported health <0.001
Excellent, very good 

or good

253 (48.7) 6896 (84.8)

Fair or poor 267 (51.3) 1240 (15.2)

Number of 

comorbidities

3 (1–4) 1 (0–2) <0.001

Note: Data are presented as numbers (percentages), mean ±SD or median (IQR).
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COPD was not associated with pain intensity in the regres
sion analysis after confounder adjustments. Multiple linear 
regression with the exploratory variable of assumed pain
ful comorbidities in replacement of multimorbidity did 
increase the impact of sleep disturbance (β: 0.91 [95% 
CI:0.72; 1.09]) on pain intensity, while COPD (β: 0.51 
[95% CI: 0.16; 0.87]), being physical inactive (β: 0.53 
[95% CI: 0.31; 0.75]) and having ≥1 painful comorbidity 

(β: 0.76 [95% CI: 0.57; 0.96]) were significantly asso
ciated with pain intensity (Table S2).

In the multiple logistic regression model elevated pain 
intensity was associated with reduced odds ratio of being 
active physically among individuals with COPD (Table 3). 
In the exploratory multiple logistic regression with painful 
comorbidity as variable elevated pain intensity was associated 
with reduces odds ratio of being active physically among 

Figure 1 Pain prevalence and pain localization during the past 14 days and prevalence of chronic pain ≥6 months in participants with COPD and nonCOPD. Data are 
unadjusted and presented as percentages.

Figure 2 Pain intensity of chronic pain in participants with COPD and nonCOPD. Data are unadjusted and presented as mean ±SD.
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people with COPD (OR: 0.72 [95% CI: 0.59; 0.86]) (Table 
S3). Having ≥1 painful comorbidity was also associated with 
reduced odds ratio of being active physically, but it was not 
statistically significant (OR: 0.50 [95% CI: 0.18; 1.41]) 
(Table S3).

Discussion
This is the first study to present novel data on acute and 
long-term chronic pain in people with self-reported COPD, 
sleep disturbance, multimorbidity and assumed painful 
comorbidities in a large population-based sample.

The participants with COPD had a statistically signifi
cant higher pain prevalence compared to those with 
nonCOPD, and it was primarily located in the limbs, 
thorax, and lower back. Whilst COPD was not associated 
with pain intensity after confounder adjustments (Table 2), 
increased pain intensity was associated with reduced odds 
of being active physically in individuals with COPD.

Similar to previous studies we found a higher prevalence of 
pain in the participants with self-reported COPD compared to 
the general population without self-reported COPD.6,7,9 

Several factors explain the noticeable higher prevalence of 
pain among our participants with COPD. In this study, the 
participants with COPD were older than the participants with 
nonCOPD. Pain is associated with a number of degenerative 
conditions that occur in middle-aged individuals as a natural 
consequence of ageing.7 However, after adjustment for age and 
gender, COPD was still associated with an elevated odds ratio. 
Medical conditions such as peripheral neuropathy and claudi
catio intermittens together with other comorbidities, are asso
ciated with pain intensity in people with COPD.6,19 Indeed, our 
participants with COPD reported a significant higher 

Table 2 Multiple Linear Regression on the Associations Between COPD and Pain Intensity

β Coefficient 95%CI p Spearman’s Rho

Unadjusted model
COPD 1.04 0.75; 1.32 <0.001

Adjusted model
COPD 0.22 −0.09; 0.52 0.165 0.13

Age (years) −0.00 −0.01; 0.01 0.813 0.04

Gender (men) −0.32 −0.49; −0.15 <0.001 0.07

Living with partner −0.14 −0.33; 0.04 0.133 −0.09

Educational level ≥13 years −0.15 −0.24; −0.04 <0.004 −0.14

BMI (kg/m2) 0.02 0.00; 0.04 0.006 0.08

Current smoker 0.41 0.20, 0.63 <0.001 0.11

Physical inactive 0.19 −0.02; 0.39 0.073 0.17

High alcohol intake 0.28 0.07; 0.49 0.010 0.04

Sleep disturbance 0.60 0.42; 0.77 <0.001 0.22

Multimorbidity 0.52 0.33; 0.71 <0.001 0.19

Table 3 Multiple Logistic Regression on Pain Intensity and Odds 
of Being Active Physically Among Individuals with COPD

OR 95%CI p

Unadjusted model
Pain intensity 0.77 0.68; 0.88 <0.001

Adjusted model
Pain intensity 0.72 0.61; 0.85 <0.001

Age (years) 0.98 0.95; 1.01 0.186

Gender (men) 1.13 0.59; 2.15 0.710

Living with partner 1.10 0.58; 2.11 0.765

Educational level ≥13 years 1.18 0.87; 1.61 0.294

BMI (kg/m2) 0.94 0.89; 0.99 0.011

Current smoker 0.74 0.37; 1.50 0.408

High alcohol intake 0.77 0.37; 1.60 0.489

Sleep disturbance 1.00 0.49; 2.04 0.992

Multimorbidity 0.94 0.33; 2.62 0.899
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frequency of comorbidities compared to the nonCOPD group, 
and the presence of multimorbidity or exploratory assumed 
painful comorbidities among the participants with COPD were 
associated with an elevated pain intensity (Table 2 and Table 
S2). In addition, participants with and without COPD, and the 
presence of no comorbidities both presented lower pain pre
valence and pain intensity compared to those with ≥1 comor
bidity. The higher pain prevalence registered in the thorax and 
the lower back in people with COPD can be a result of vertebral 
deformities and costovertebral arthropathy connected to long- 
term pharmacologic treatments with inhaled or oral corticos
teroids and change in breathing pattern.12,25,26 In our study this 
group in particular reported the comorbidities osteoarthritis, 
osteoporosis, and diseases of the back, which were associated 
with pain.

A gender difference was found in the present study and 
female participants with COPD reported higher pain pre
valence and pain intensity, and this is consistent with 
results from other studies.9 The gender difference may be 
due to different perceptions of pain and pain adaptations in 
the brain, as well as hormonal, social, cultural, psycholo
gical and neuroanatomical aspects.27

A high pain intensity among people with COPD can be 
a result of previous periods of exacerbations with dyspnea 
and coughing, which are likely to aggravate fatigue and 
pain intensity in the thorax and back.6,9,28 In the present 
study sleep disturbance was strongly associated with pain 
intensity (Table 2 and Table S2). Sleep disturbance is a 
well-known problem that interrelates and has a negative 
impact on pain perception and pain intensity due to 
increased pro-inflammatory cytokine secretion, and possi
ble reinforce physical inactivity.9,29

This study emphasizes the importance of the impact of 
other surrounding factors than COPD per se has on pain 
intensity. As COPD is frequently complicated by the pre
sence of pain, our findings emphasize the importance of 
incorporating routine assessment of pain, sleep quality and 
comorbidities at the physician consultation and subsequent 
management in rehabilitation, for example. Additional stu
dies are warranted to determine the exact etiologies and 
mechanism of the pain, as well as strategies for pain man
agement among this patient group in clinical practice. Pain 
management is best undertaken using psychological, phy
sical, behavioral, and pharmacological strategies, and may 
be a goal of the multidisciplinary rehabilitation teams.9

Different findings in the literature in estimates of pain 
prevalence and intensities among people with COPD, are 
likely related to the context of the sample (eg stable, acutely 

unwell, or end of life), study populations (eg outpatients, 
pulmonary rehabilitation, and population), assessment instru
ments, and reference period (eg past week, month, and year). 
A study by Lee et al reported daily chronic pain for more than 
three months as more prevalent in individuals with COPD 
compared to healthy age and gender matched individuals.9

People with COPD are less active physically compared to 
healthy sex and age matched individuals,9,19 which our study 
also confirmed. A low level of physical activity is associated 
with several risks, eg metabolic syndrome, cardiovascular 
diseases, and deterioration of physical function, and in this 
study increased pain intensity was negatively associated with 
being active physically among participants with COPD 
(Table 3). People with COPD have an elevated TNF-α level 
in the blood, a probable factor for the loss of muscle mass and 
muscle strength, which may be enhanced by simultaneous 
physical inactivity.30 Pain may reduce the internal motivation 
to increase the PAL in people with COPD and thereby con
tribute to reduced QOL and decreased physical capacity.9 In 
findings from other studies, an increase in pain intensity in 
participants with COPD was linked to negative effects on 
physical activity, QOL and multimorbidity compared to peo
ple with COPD with minimal or no pain.9,19 In addition, 
dyspnea and fatigue are symptoms that can aggravate pain 
negatively, and cause anxiety and fear-avoidance behavior 
with reduced compliance and motivation for being active 
physically. Dyspnea, fatigue, impaired QOL, and low PAL 
and their relationship with pain in people with COPD is 
unclear, and probing the possibility of both one-way or 
two-way associations.9 The consequences of continued phy
sical inactivity in people with COPD are pivotal and con
sequences may lead to irreversible functional impairments, 
impaired QOL, risks of hospitalization and mortality. Thus, a 
more nuanced understanding of how to increase the PAL in 
patients with COPD in clinical practice is needed.

Strength and Limitations and Future 
Perspectives
This study presents data that were collected from a nationally 
representative survey with relatively great number of parti
cipants. The prevalence of COPD in the nationwide Danish 
Health and Morbidity Survey 2017 was approximate 6% and 
is representative for the prevalence of COPD in Denmark,31 

which is a strength for the external validity. The short refer
ence periods for the measurements of the pain status prob
ably reduced the risk of recall bias. The use of calibration 
weighting to reduce the potential impact of nonresponse bias 
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was also a strength in this study, where the probability of 
selection bias was reduced. Reporting of both acute and 
chronic pain among participants with COPD in this study is 
a strength and may contribute to the upcoming evidence in 
this field. The study was limited by the following reasons: 
data were self-reported, and they did not include data from 
spirometry, GOLD stages, medication, dyspnea, fatigue and 
mood disorders. Subsequently, it is a risk that COPD is 
underreported, and thus the prevalence of COPD underesti
mated in this study. Secondly, since spirometry was not 
performed, it is possible that some of the participants in the 
nonCOPD group had early stages of COPD without clear 
symptoms. Furthermore, the data were collected in a cross- 
sectional study, which does not allow conclusions about 
causality. The future perspectives from our findings are that 
more frequent use of pain and sleep quality measurements in 
clinical research and clinical practice are needed, together 
with classification and focus on the impact of multimorbidity 
in this group. Pain prevalence and pain management should 
be mentioned in future COPD guidelines and respiratory 
societal statements.

Conclusion
In conclusion, participants with self-reported COPD were 
more likely to report pain and had an elevated pain inten
sity compared to participants without self-reported COPD, 
and the pain was primarily located in the limbs, thorax, 
and lower back. After adjustment for age and gender, 
COPD was associated with an elevated pain intensity. 
Sleep disturbance and multimorbidity had the most pro
nounced impact on pain intensity in the multiple linear 
regression model. In participants with COPD, increased 
pain intensity was associated with reduced odds of being 
active physically. This study suggests that the treatment of 
COPD should include a routine overall assessment of pain, 
sleep quality, and comorbidities and subsequent a pain 
management plan in the rehabilitation programs to 
improve the odds of an increased level of physical activity.
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