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Pain in patients with chronic obstructive
pulmonary disease indicated for post-acute
pulmonary rehabilitation

Eléonore F van Dam van Isselt1,2 , Karin H Groenewegen-Sipkema3,
Monica van Eijk1, Niels H Chavannes1 and Wilco P Achterberg1

Abstract
Pain is a significant problem in stable chronic obstructive pulmonary disease (COPD) and is associated with
other symptoms, worse health status and lower functional status. Not much is known about pain in unstable
disease. The primary aim of the present study is to investigate prevalence, characteristics and relationships of
pain in patients with COPD hospitalized for an acute exacerbation (AECOPD) and indicated for post-acute
pulmonary rehabilitation (PR). This cross-sectional observational study included 149 patients (mean age 70.8
(+7.9) years, 49% male, mean forced expiratory volume in one second as percentage of predicted value 35.3
(+12.6)). Pain was assessed using the brief pain inventory. Functional status and health status were measured
using the six-minute walking test (6MWT), the Barthel index (BI) and the clinical COPD questionnaire (CCQ),
respectively. Pain was prevalent in 39.6% of all patients. Symptom burden was high, especially in patients with
pain. Although we found no difference in objective measurements of functional status (6MWT, BI), patients
with pain had clinically relevant lower health status (CCQ), attributed to the functional domain. Pain in patients
hospitalized for AECOPD and indicated for post-acute PR is a relevant problem and needs more attention.
Incorporation of standard pain assessment during exacerbations and post-acute PR is recommended.
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Background

Pain is a clinically relevant symptom in chronic

obstructive pulmonary disease (COPD) with preva-

lences ranging from 32% to 85%, depending on set-

ting, sample and measurements used.1,2 Pain is

negatively associated with health-related quality of

life (HRQoL).1–5 Many symptoms are associated with

pain, of which dyspnoea, anxiety, depression and

insomnia are the most frequent.1 Furthermore, these

symptoms cluster and aggravate each other. Lohne

et al. first described this process of multiple concur-

rent symptoms reinforcing each other and called it the

‘vicious COPD circle’.6 In this concept, derived from
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a qualitative study on pain in patients with severe

COPD, pain was described as ‘tying up the body’,

which made breathing difficult, leading to breathless-

ness and more pain. Pain also induced anxiety,

depression and insomnia, causing more pain and psy-

chological problems.6 Recently, Lee et al. reported

similar results on the negative interaction between

several symptoms and pain.7

Pain in COPD is also associated with dimin-

ished physical activity and lower functional exer-

cise capacity,8,9 often worsened by pain-related

fear of movement.4,7 The relationship between

pain, symptoms and physical activity is impor-

tant, since lifelong adherence to physical activity

is essential to improve HRQoL and prognosis in

COPD.

Acute exacerbations in COPD (AECOPD) play

a key role. They represent a major burden for

individual patients,10 are the most frequent reason

for hospital admissions and deaths among patients

with COPD11 and negatively influence HRQoL

and functional capacity,10,11 often leading to

rehospitalizations, further decline of health status

and high mortality rates.12,13 The prevalence of

pain and its relationship with other symptoms,

functional capacity and HRQoL in unstable disease

is however unknown, as data on pain during

AECOPD are lacking.1,2 Hypothetically, pain in

patients with AECOPD might be aggravated com-

pared to the stable state due to the mentioned

vicious circle of symptoms, since acute exacerba-

tions are defined as an increase in symptoms such

as dyspnoea and cough. Post-acute pulmonary

rehabilitation (PR) is an effective and safe inter-

vention to counteract the adverse effects of hospi-

tal admission for AECOPD on symptom burden

and physical functioning.10 From this viewpoint,

post-acute PR could be an effective non-

pharmacological intervention to reduce pain in

unstable COPD, as it might counteract the pain-

related vicious circles in COPD.14 Also, as pain

management is preferably undertaken using

multi-domain strategies (e.g. psychological, physi-

cal, behavioural and pharmacological9), it might

be a separate goal in post-acute PR by means of

improving muscle strength, exercise capacity and

coping. On the other hand, pain might negatively

influence outcomes of post-acute PR in terms of

HRQoL and functional status. However, as far as

we know, no studies on the role of pain in post-

acute PR are available in literature.

Recently, Harrison et al.14 did report on the role

of pain in PR and concluded that a pain interven-

tion, as part of a PR education programme, seems

warranted, as high pain prevalence and intensity,

in combination with under-diagnosis and under-

treatment, might negatively influence adherence

to and outcomes of PR. Furthermore, as PR can

aggravate pain in the short term, education of

healthcare professionals and patients is important

to optimize adherence to PR.14

In summary, pain is a relevant problem in

patients with COPD, with relationships to several

symptoms and diminished physical activity, caus-

ing several pain-related vicious circles. Further-

more, pain might negatively influence adherence

to and outcomes of PR. However, literature on

pain in unstable COPD and in relation to post-

acute PR is lacking. Therefore, the primary aim

of the present study is to investigate prevalence

and characteristics of pain in patients with COPD

hospitalized for an acute exacerbation and indi-

cated for post-acute PR. Secondary aim is to inves-

tigate the relationship between pain, other

symptoms, functional status and health status.

Methods

Study design

This cross-sectional observational study is part of

a larger real-life prospective cohort study, con-

ducted in the pulmonary department of two local

hospitals to investigate the effects of a post-acute

PR programme on patients with COPD. Data col-

lected during the hospital stay (the start of the

study) were used. The Medical Ethics Committee

of Leiden University Medical Centre approved

the study (P14.248) and the study design was reg-

istered in the Netherlands National Trial Register

(NTR6261).

Participants

Patients were eligible when diagnosed with

COPD and hospitalized with an acute exacerba-

tion and indicated for post-acute PR based on

standard criteria (Box 1). All participants signed

a written informed consent. Patients were

included in the study from January 2015 through

December 2017.
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Measurements

The following patient and disease characteristics

were accessed from the patient’s file: age, sex, spiro-

metry (according to the Global Initiative for Chronic

Obstructive Disease (GOLD) guidelines15), co-

morbidity (Charlson comorbidity index (CCI))16 and

smoking status (yes/no). Nutritional status was mea-

sured by calculating body mass index (BMI; kg/m2)

and assessing the fat-free mass index (FFMI; kg/m2)

by electrical bio-impedance. Impaired nutritional

status was defined as FFMI <16 (men) or <15

(women) kg/m2, or in case of missing FFMI data,

BMI <21 kg/m2.17

Pain

Pain was measured using the Dutch version of the

brief pain inventory (BPI).18 The BPI is a valid, reli-

able, comprehensive and widely used pain question-

naire in COPD studies and clinical practice.19 First,

patients are asked to indicate whether they are gener-

ally bothered by pain in the past week (yes/no), and if

so, they then completed the full BPI, which consists of

nine items subdivided into three components; (i) pain

location using the body outline diagram on which

patients can mark the location(s) of their pain, (ii)

pain intensity which consists of four items that ask

about pain intensity ‘now’, ‘worst level’, ‘least level’

and ‘on average’ using a numeric rating scale (NRS)

ranging from 0 (no pain) to 10 (worst pain) and (iii)

pain interference with seven items evaluating how

pain interferes with seven activities of daily life using

a NRS ranging from 0 (no interference) to 10 (com-

plete interference). In addition, two items address

pain treatment and pain relief by treatment, ranging

from 0% (no relief) to 100% (complete relief).

Pharmaceutical pain treatment was also assessed

using the medical charts of all patients. Categories

were based on the pain ladder of the World Health

Organization20; (1) non-opioid, (2) weak opioid and

(3) strong opioid. All prescriptions were coded as

‘daily use’ and/or ‘as needed’.

Symptom burden

In addition to pain, the following symptoms were

measured: Dyspnoea was measured using the modi-

fied Medical Research Council (mMRC) dyspnoea

scale (scores range from 0 to 4); moderate to severe

dyspnoea was defined as having a score of �215; fati-

gue, insomnia, muscle weakness and anorexia were

measured using a NRS (scale 0–100) and were con-

sidered to be moderate to severe with a score of

�40.21,22 Symptoms of anxiety and depression were

measured using the hospital anxiety and depression

scale (HADS). A score of >7 points on either subscale

indicates moderate to severe symptoms of anxiety or

depression.23

Functional status

Activities of daily living (ADL) were measured using

the Barthel index (BI).24 The BI is a valid and reliable

instrument to assess ADL. Total score ranges from 0

to 20, with 20 representing complete functional inde-

pendence, 15–19 mild-, 10–14 moderate- and <10

severe care dependency, respectively.25 Exercise

capacity was measured with the six-minute walking

test (6MWT), according to ERS guidelines. The

6MWT is a reliable, practical and widely used instru-

ment to measure exercise capacity in patients with

COPD.26

Disease-specific health status

Disease-specific health status was measured using the

clinical COPD questionnaire (CCQ).27 The CCQ is a

Box 1. Criteria for post-acute PR.

Major criteria:
1. Decline of functional status
2. Disease-specific health status is severely

impaired, as measured by the CCQ, score
>2.0

3. Frequent exacerbations; �2 in the last 6
months (excluding the present exacerbation)

Minor criteria:
1. Hypoxemia (excluding pre-existing long-term

oxygen treatment)
2. Impaired nutritional status: BMI <21 kg/m2

and/or FFMI depletion
3. Patients at risk for clinically relevant anxiety

disorder or depression; HADS >7 on either
subscale

Indication for post-acute PR:
2 major criteria OR 1 major AND 2 minor criteria

Exclusion:
1. Terminal stage of COPD
2. Major psychiatric or cognitive disease
3. Lack of fluency in Dutch language

CCQ: clinical COPD questionnaire; BMI: body mass index;
FFMI: fat-free mass index; HADS: hospital anxiety and depres-
sion scale; PR: pulmonary rehabilitation; COPD: chronic
obstructive pulmonary disease.
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validated and reliable 10-item self-administered ques-

tionnaire with three subdomains; symptoms, function

and mental status. Items are scored on a Likert-type

scale ranging from 0 to 6. The final score is the sum of

all items divided by 10 and a score of >2.0 indicates

impaired health status. The minimal clinical impor-

tant difference of the CCQ total score is +0.4.28

Statistical analysis

All data were processed using the SPSS (IBM SPSS

Statistics for Windows version 23.0). Categorical

variables are described as frequencies, while contin-

uous variables were tested for normality and are pre-

sented as mean and standard deviation (SD) or median

and interquartile range (IQR) in case of skewed data.

Differences between patients with and without pain

were tested with independent sample t-test or w2 test

where appropriate. In case of skewed data, non-

parametric tests were used. Statistical significance

was defined as a p value <0.05 (two-sided level of

significance).

Results

General results

In total, 158 patients participated in the original study.

Of these, nine patients (5.7%) had not completed the

BPI and were excluded from the current analyses.

Hence, the data of 149 patients (mean age 70.8

(+7.9) years, 49% male, mean forced expiratory vol-

ume in one second as percentage of predicted value

(FEV1% predicted) 35.3 (+12.6)) were analysed

(Table 1). Pain was prevalent in 59 patients

(39.6%). No differences in demographic data (age,

sex) and disease characteristics (FEV1, FEV1% pre-

dicted, co-morbidity score, nutritional status, smoking

status) were found between patients with and without

pain. Considering the functional status, results of the

BI showed only mild care dependency (BI: 18 (15–

20)), but exercise capacity was considerably limited

(6MWT: 200.3 (10.8)). No differences in functional

status were found between the two groups (p¼ 0.34; p

¼ 0.42, respectively).

Characteristics of pain and pain treatment

In total, 94 marks were placed on the body outline

diagram by 44 patients. In 15 patients with pain, the

body outline diagram was blank. Pain was most fre-

quently located in the trunk region (Figure 1). More

than half (57%) of the patients with pain indicated two

or more locations of pain on the body outline diagram.

Mean pain intensity scores on the BPI ranged from

2.7 (+2.3) (least pain) to 6.4 (+2.5) (worst pain).

‘Average pain’ and ‘pain right now’ showed mean

scores of 4.3 (+2.3) and 4.1 (+3.1), respectively.

Interference domain scores were highest for interfer-

ence with normal work (5.9 (+3.3)), walking ability

(5.6 (3.1)) and general activity (5.5 (3.0)). Patients

Table 1. Characteristics of the study population.a

Total group (N ¼ 149) Patients with pain (N ¼ 59) Patients without pain (N ¼ 90) p Value

Maleb 73 (49) 25 (42.4) 48 (53.3) 0.24
Age in yearsc 70.8 (7.9) 69.5 (7.3) 71.7 (8.2) 0.08
FEV1 (L) 0.88 (0.35) 0.92 (0.37) 0.86 (0.33) 0.28
FEV1% predictedc 35.3 (12.6) 37.3 (12.6) 33.9 (12.5) 0.11
Smokingb 45 (30.2) 19 (32.2) 26 (28.9) 0.72
CCId 2 (1–3) 2 (1–3) 2 (1–3) 0.75
BMIc 24.8 (5.4) 25.3 (6.1) 24.5 (4.9) 0.33
FFMIc 16.2 (2.6) 16.4 (2.7) 16.1 (2.5) 0.63
Impaired nutritional

statusb
52 (34.9) 21 (35.6) 31 (34.4) 0.89

BId 18 (15–20) 18 (16–20) 18 (15–20) 0.34
6MWTc 200.3 (110.8) 212.0 (111.5) 201.9 (114.4) 0.42

FEV1% predicted: forced expiratory volume in one second as percentage of predicted value; CCI: Charlson comorbidity index; BMI:
body mass index; FFMI: fat-free mass index; BI: Barthel index; 6MWT: six-minute walking test; SD: standard deviation; IQR: interquartile
range.
aLevel of significance: p < 0.05.
bCounts with percentage are indicated.
cMean values (SD).
dMedian (IQR).
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experienced the least interference with mood (3.6

(+2.9)) and relations with others (3.3 (+2.9)).

Patients with pain were asked which treatment they

received for their pain. In 14 patients this item was

blank, 3 patients indicated they did not know the

name of the treatment and 8 patients wrote ‘no treat-

ment’. In total, 27 patients (45.7%) reported use of

analgesic medication and 43 treatment items were

scored: 23 non-opiod, 4 weak opioid, 8 strong and 8

other (antibiotics (n ¼ 2), corticosteroids (n ¼ 5) and

physiotherapy (n ¼ 1)). Patients were also asked to

score the effect of treatment on pain relief on a scale

ranging from 0% to 100%; the mean score was 43.5%
(+32.1), indicating a mean moderate relief of pain

due to pain treatment.

Data on pain prescriptens were collected from the

medical files of all patients. In the total group

(patients with and without pain), 67 patients

(45.0%) had one or more analgestic prescription

(daily use); most frequently prescibed were

non-opioid analgesics: paracetamol (25.4%) and

non-steroidal anti-inflammatory drugs (15.9%).

Analgestic prescription (daily use) was more frequent

in patients with pain compared with those without

pain (64% vs. 38%; p ¼ 0.01). Analgestics ‘as

needed’ were prescibed in 25.6% of the patients, with

no differences between the two groups.

Differences in symptom burden (prevalence and
intensity) in patients with and without pain

Almost all patients (91.3%) experienced moderate to

severe dyspnoea with no differences between patients

with and without pain (p ¼ 0.37). After dyspnoea,

fatigue, muscle weakness and symptoms of anxiety

and/or depression were most prevalent. Patients with

pain suffered more often from fatigue (p ¼ 0.004),

muscle weakness (p ¼ 0.01), anorexia (p ¼ 0.02) and

symptoms of anxiety and/or depression (p ¼ 0.04)

(Table 2). Considering symptom intensity, patients

with pain had significantly higher scores for all symp-

toms except for dyspnoea (Table 3).

Figure 1. Reported pain locations, N (%).
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Differences in health status in patients with
and without pain

Patients with pain had significantly and clinically rel-

evant worse disease-specific health status compared

to patients without pain (Table 4). When analysing the

differences in the scores on the three subdomains of

the CCQ, only the CCQ_function subdomain showed

significant and clinically relevant higher scores in

patients with pain, compared to patients without pain.

Discussion

Main findings

The present study is the first to measure pain in

patients hospitalized for AECOPD and indicated for

post-acute PR and shows that 39.6% of these patients

report pain with moderate to severe intensity and

interference scores. These findings indicate that pain

is also a relevant problem in this specific group of

patients. Patients with pain also experienced a worse

Table 2. Prevalence of symptoms in patients with and without pain.a

Symptoms, N (%) N Patients with pain Patients without pain p Value

Dyspnoea 149 52 (88.1) 84 (93.3) 0.37
Fatigue 137 52 (94.5) 62 (75.6) 0.004
Muscle weakness 136 44 (80.0) 47 (58.0) 0.01
Insomnia 136 37 (67.3) 43 (53.1) 0.11
Anorexia 136 31 (56.4) 29 (35.8) 0.02
Anxiety and/or depression 147 41 (70.7) 47 (52.8) 0.04

mMRC: modified Medical Research Council dyspnoea scale; NRS: numerical rating scale; HADS: hospital anxiety and depression scale.
aModerate to severe fatigue, insomnia, muscle weakness and anorexia were defined as having a NRS score of �40. Moderate to severe
symptoms of anxiety or depression were considered to be present with a score of >7 on either subscale of the HADS, moderate to
severe dyspnoea was considered present with a score of �2 on the mMRC dyspnoea scale. Level of significance: p < 0.05.

Table 3. Symptom intensity in patients with and without pain.

Total group
(N ¼ 149)a

Patients with pain
(N ¼ 59)a

Patients without pain
(N ¼ 90)a p Value

mMRC_dyspnoea (range 0–4) 3.1 (1.0) 3.1 (1.1) 3.1 (1.0) 0.60
NRS_fatigue (range 0–100) 63.1 (24.8) 72.6 (20.4) 56.8 (25.7) <0.001
NRS_muscle weakness (range 0–100) 50.0 (27.7) 56.7 (25.9) 45.4 (28.1) 0.02
NRS_insomnia (range 0–100) 41.8 (31.0) 49.8 (33.5) 36.3 (28.0) 0.01
NRS_anorexia (range 0–100) 35.2 (22.4) 46.1 (22.9) 27.8 (20.0) 0.001
HADS_anxiety (range 0–21) 7.8 (4.5) 8.9 (4.5) 7.2 (4.4) 0.03
HADS_depression (range 0–21) 7.5 (4.2) 8.3 (4.6) 6.9 (3.8) 0.07

mMRC: modified Medical Research Council dyspnoea scale; NRS: numerical rating scale; HADS: hospital anxiety and depression scale;
SD: standard deviation.
aMean (SD). Level of significance: p < 0.05.

Table 4. Health status in patients with and without pain.

Total group
(N ¼ 149)a

Patients with pain
(N ¼ 59)a

Patients without pain
(N ¼ 90)a p Value

CCQ_total (range 0–6) 3.6 (1.1) 3.9 (1.0) 3.4 (1.1) 0.04
CCQ_symptoms (range 0–6) 3.6 (1.1) 3.8 (1.1) 3.5 (1.1) 0.10
CCQ_function (range 0–6) 4.1 (1.3) 4.4 (1.1) 3.9 (1.3) 0.04
CCQ_mental (range 0–6) 2.4 (1.7) 2.6 (1.7) 2.2 (1.7) 0.14

CCQ: clinical COPD questionnaire; SD: standard deviation.
aMean (SD). Level of significance: p < 0.05.
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disease-specific health status, compared to patients

without pain, which was predominantly caused by

more experienced limitations in functional status.

Interpretation of findings and relation to literature

In recent literature, two systematic reviews investi-

gated pain prevalence in patients with stable

COPD.1,2 Prevalences varied widely, from 32% to

88%, with a pooled prevalence of 66%.2 Compared

to these results, we found a relatively low prevalence

of pain. When comparing our results to individual

studies that investigated pain in patients with similar

characteristics (age, sex and lung function) that also

used the BPI, more similarity was found. Lee et al.

conducted a cross-sectional study in 64 patients

(mean age 71 (+10) years; mean FEV1% predicted

37.9 (+14.9)) with stable COPD (outpatient clinic)

and reported a pain prevalence of 41%.9 In two other

studies,4,29 pain prevalence was 50% and 45% in

patients with similar mean age (70.0 (+6.7) and

65.0 (+9.2) years) but slightly better lung function

(mean FEV1% predicted 44.7 (+19.2) and 48

(+16)%), respectively. However, in the cross-

sectional study of Christensen et al.,30 61% of 258

COPD patients (mean age 63.4 (+9.4) years, mean

FEV1% predicted 40.9 (+19.2)) reported pain. Inter-

estingly, the authors concluded that lower stages of

COPD were associated with (more) pain and more

interference. The apparent paradoxical relationship

between pain and lung function was also reported in

our earlier review.1 This inverse relationship, proba-

bly also caused by selection bias, could be explained

by the hypothesis that, in more severe COPD, other

symptoms like dyspnoea are more distressing than

pain, leading to more focus on dyspnoea and less on

pain, also causing patients to be reluctant to sponta-

neously report pain.6,14 Furthermore, patients with

more severe disease and worse health status might

experience a ‘response shift’ in their perception of

pain, as they may have had pain for a longer period

of time. Response shift refers to the phenomenon that

patients suffering from chronic diseases change their

internal standards as their disease progresses.31 In

summary, evidence from recent research together

with the above outlined hypotheses indicates that our

prevalence could be an underestimation.

Our data showed no difference in co-morbidity

between patients with and without pain. Other studies

reported co-morbidity as a risk factor for pain32 and

correlations were shown between pain and the number

of co-morbidities,4 but data are conflicting. Janssen

et al. reported a high prevalence of thoracic pain

(53.7%), but no correlation between the CCI and thor-

acic pain was found.5 A reason for this could be that

the CCI measures co-morbidities in relation to

mortality.

Regarding nutritional and functional status, several

studies concluded that pain in COPD is associated

with lower functional exercise capacity and higher

BMI.8,9,33 Our results show no differences in func-

tional and nutritional status between patients with and

without pain. Explanation for this finding could be

that exacerbations and hospital admissions cause

deterioration of functional and nutritional status.10

Furthermore, in the present study, decline of func-

tional and nutritional status was part of the selection

criteria for indication of post-acute PR. The effect of

the exacerbation and hospital admission on functional

and nutritional status was probably dominant in com-

parison with the effect of pain.

In the present study, mean pain intensity and inter-

ference scores were relatively high compared to other

reports in similar patients,4,9,29,30 but within the range

of the mean scores reported in our review.1

Pain treatment was assessed by the self-reported

BPI and by collecting prescription data from the med-

ical files of all patients. Relief from pain treatment or

medication provided was 43.5% (+32.1), which is

comparable to the result of Christensen et al. (41.6%
(+33.0).30 Not many other studies on pain in COPD

elaborated on pain treatment. In the study of Bentsen

et al.,29 48.9% of the patients with pain received

analgestics (patient reported), also similar to our

results. When comparing this pecentage with pre-

scription data derived from the patient’s file, patient

reported analgestic use seems to cause a considerable

underestimation. However, still 36% of the patients

with pain did not have any analgestic prescription.

Results from recent literature on this topic, together

with our data, indicate that pain treatment is probably

suboptimal in terms of pain relief and prescription of

analgetics in patients with COPD.

In patients with pain, total symptom burden was

higher compared to patients without pain; they expe-

rienced more symptoms with worse intensity of which

fatigue, muscle weakness and symptoms of anxiety

and depression were most frequent and most severe.

This is in line with earlier studies showing correla-

tions between different symptoms and pain

prevalence.3,6,9,30,34

van Dam van Isselt et al. 7



We found no difference in prevalence or severety

of dyspnoea beween patients with and without pain.

This is an interesting result, as many studies in stable

COPD found a relation between pain and dyspnoea.1

However, this finding can probably be explained by

the overall high prevalence of dyspoea in our study

population, due to the acute state our patients were in.

The present study is in line with earlier studies

reporting that pain is negatively associated with

HRQoL and health status in stable COPD,4,5,9,33,35

as patients with pain in our study had a significantly

and clinically relevant higher score on the CCQ. Inter-

estingly, when looking at the mean scores on the sub-

domains of the CCQ, only the CCQ_function domain

showed higher mean scores. However, no differences

in more objective measurements of functional status

(6MWT, BI) were found. Literature on the relation

between pain and disease-specific health status mea-

sured with the CCQ is scarce. Two studies22,36 did not

find an association between pain and outcomes of

(subdomains of) the CCQ. The CCQ_function domain

is known to correlate well with objective measure-

ments of functional status in patients with COPD with

similar age, lung function and functional status,37 but

literature on this relationship in COPD patients with

pain is completely lacking. Therefore, interpretation

of this particular finding is difficult but could generate

new hypotheses on this subject. First, when patients

with pain experience more limitations than they

objectively have, this might negatively influence their

motivation for rehabilitation. Furthermore, rehabilita-

tion might be more effective in these patients when

specifically addressing pain experience, management

and implications, also in relation to individual coping

style. The study of Harrison et al. on the role of pain in

PR from a qualitative perspective provides evidence

that is in line with these hypotheses.14

Strengths and limitations

To our knowledge, this is the first study to investigate

pain in patients with COPD hospitalized for AECOPD

and indicated for post-acute PR. Furthermore, as this

was a real-life study, almost no exclusion criteria

were applied, indicating good generalizability within

this group and setting. However, generalizability

beyond this specific group and setting is limited, as

only 149 patients from two hospitals were included.

Selection bias may have occurred, as all patients in

this group were indicated for post-acute rehabilita-

tion. As this is a cross-sectional study and no

comparison to patients within the stable state of

COPD was made, it remains unclear if pain is worse

following an AECOPD, only that people do experi-

ence pain during AECOPD. We also cannot deter-

mine case and effect, that is, does pain affect

HRQoL or does having poor HRQoL mean people

have heightened sensitivity to the experience of pain.

Conclusions and implications

Pain in patients hospitalized for AECOPD and indi-

cated for post-acute PR is a relevant problem. Patients

with pain experience more severe limitation in the func-

tion domain of their health status (CCQ) but no differ-

ences in objective measurements of functional status

(6MWT, BI) were found. Pain in this specific group

of patients needs more attention, as our study suggests

that pain treatment is suboptimal. The reported preva-

lence of pain in patients hospitalized for AECOPD and

indicated for post-acute PR is comparable to the pre-

valence of pain in the stable state. Therefore, incorpora-

tion of standard pain assessment in stable COPD and

during exacerbations and post-acute PR is recom-

mended, and patient education on pain in COPD and

its possible implications is important. Further research

should focus on assessing longitudinal data on pain in

relation to exacerbations and post-acute PR as well as

developing multi-domain pain treatment interventions

that can be tested in (post-acute) PR programmes.
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