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1 | INTRODUCTION

Marie Vandenabeele® |

William Poncin®*°

Abstract

Objectives: This systematic review aimed to discuss the prevalence and the
risk factors of the musculoskeletal pain in chronic obstructive pulmonary
disease (COPD).

Data source and study selection: Four databases were analysed (Scopus,
PubMed, Cochrane and EMBASE). We excluded systematic reviews, meta-
analyses, conference abstracts and case reports. Two authors independently
checked for the eligibility of the relevant articles. The risk of bias was evalu-
ated using the Newcastle Ottawa Quality Assessment Scale and the Joanna
Briggs Institute critical appraisal checklist. The selection and evaluation of
studies followed the PRISMA guidelines.

Results: Twenty studies were retrieved, including from 21 to 7952 patients
with COPD. The prevalence of pain was highly heterogeneous across studies:
7-89.7%. Pain was mostly reported in the lumbar (7-69%) and cervical spine
(11-48.3%) and the chest (44-82.8%). The main risk factors for developing pain
were old age, sex (female), level of physical activity (low) and comorbidities.
Conclusion: Pain is a very common symptom in patients with COPD. Despite
this, few clinical trials have investigated the pain. It appears to be located
primarily in the lumbar, cervical and thoracic regions and facilitated by being
a female, a low level of physical activity, comorbidity(ies) and old age.

KEYWORDS
COPD, pain, prevalence, risk factors

ing cause of death in 2020.>* The main issues are the
pulmonary symptoms such as cough, dyspnea and expec-

Chronic Obstructive Pulmonary Disease (COPD) is
among the four major non-communicable diseases, along
with cardiovascular disease, cancer and diabetes,’ and
estimates predict this disease will become the third lead-

Abbreviations list: COPD, chronic obstructive pulmonary disease.

toration, but COPD involves also some comorbidities
such as diabetes, arthritis and osteoporosis.>*>

Pain is defined as ‘an unpleasant sensory and emo-
tional experience associated with, or resembling that
associated with, actual or potential tissue damage; or is
described in terms of such damage having physiological
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and psychological consequences’.® It has received
increasing attention in the recent years. The prevalence
of pain in the general population ranges from 24.4% to
50.4%,” and it was also recognised as an important issue
for patients with COPD" with prevalence reaching up to
94%.” Pain is even considered as an important determi-
nant of patients’ general health and quality of life.*™
Moreover, pain was associated to some comorbidities
related to COPD, and it can increase the severity of the
symptoms in the patients with COPD.>’ However, a bet-
ter understanding of its characteristics could help to
improve pain assessment and management approaches
in this specific condition in order to improve the overall
condition of the patient with COPD.>

This systematic review aimed to discuss the preva-
lence and the risk factors of the musculoskeletal pain in
chronic obstructive pulmonary disease (COPD).

2 | METHOD

This systematic review was undertaken following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

The selection of articles was performed from incep-
tion to June 2020 in four different databases: PubMed,
Scopus, Cochrane and EMBASE. The PICO(S) criteria
(Table 1) were used to establish the search strategy based
on keywords related to the research question of this study
associating musculoskeletal pain in patients with COPD.
The search equation was initially constructed on
EMBASE according to these criteria and adapted for each
database syntax. The MESH terms used were pain,
chronic pain, pulmonary disease, chronic obstructive,
musculoskeletal pain, prevalence, risk factors, epide-
miology, causality, incidence, comorbidity and pain
measurement.

Articles were only included if they involved all our
PICO(S) criteria (Table 1) and were written in French or

TABLE 1 PICO selection criterion

Research about: Musculoskeletal pain in patients with
COPD

P Patients with a confirmed diagnosis of COPD, male or
female, 18 to 99 years of age

I  Valid or invalid pain-specific questionnaires, patient
interviews or medical record reviews.

C  Non-COPD patient, control group

O  Prevalence, risk factor or epidemiology of musculoskeletal
pain

English. They were excluded if participants were in acute
exacerbation of COPD.

21 |
studies

Research strategy and selection of

The PRISMA flowchart was used to undertake the selec-
tion of the articles.® This selection was made by two
readers (M.V. and F.L.). At the completion of the search,
all references were imported into EndNote X9 software
(Thomson Reuter, New York, NY, USA), and duplicates
were removed. Titles and/or abstracts of retrieved studies
were screened independently by two authors (M.V. and
F.L.). Relevant full texts were assessed by the same
authors who independently determined if they fulfilled
the inclusion criteria. A third reviewer (G.R.) was
involved in case of disagreements. In case where an arti-
cle was not available in full text, an e-mail was sent to
the corresponding author in an attempt to retrieve
the text.

2.2 | Data extractions

The following information from the selected articles were
extracted. These included study details (first author, pub-
lication years and study type); sample characteristics
(number of participants, age and gender, severity of
COPD and smokers status); pain characteristics (preva-
lence, location, intensity, duration, frequency and risk
factors of pain); other assessed outcomes and used
measuring tools.

2.3 | Risk of bias of the studies

The methodological quality of the studies included in this
review was assessed by the Newecastle-Ottawa Quality
Assessment Scale (NOS) for cohort studies’ and by the
Joanna Briggs Institute (JBI) critical appraisal checklist
for analytical cross sectional study.'® These choices were
based on the conclusions of the review of Ma et al.'!

The NOS contains eight items, distributed in three
dimensions: selection (four items), comparability (one
item) and outcome (three items). For each item, a series
of answers is proposed, and a star is awarded if the study
meets an evaluation criterion. This system allows a maxi-
mum of one star per item, except for the comparability
item, which allows two stars. The decision of Sharmin
et al.'? to classify the quality of items as follows was
adopted in this systematic review: good quality: three to
four stars for selection, one to two stars for comparability
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and two to three stars for outcome; fair quality: two stars
for selection, one to two stars for comparability, and two
to three stars for outcome; poor quality: zero to one star
for selection or zero star for comparability or zero to one
star for outcome.

The JBI appraisal checklist contains eight questions
with four possible answers: ‘yes’, ‘no’, ‘unclear’ and ‘not
applicable’. The number of positive answers is added
together to give a score out of 8. For this scale, the risk of
bias was considered as low if they had a positive response
to at least 50% of the items (4/8)."*

3 | RESULTS

3.1 | Selection of articles

The selection process retrieved 5,094 studies in the differ-
ent database. At the end of the entire process, 20 articles
were selected for this systematic review. All these steps of
article selection are detailed in the PRISMA flow chart
(Figure 1).

3.2 | Quality score of the selected studies
Two out of the 20 retrieved articles were cohort
studies.'*'®> They were rated as ‘good quality’ with the
NOS. The 18 analytical cross-sectional studies'™>'¢"2®
received a total of positive responses to items ranging
from five (four studies) to eight (nine studies) on the JBI
critical appraisal checklist. All of these studies were
therefore considered to be at low risk of bias. Cohort and
cross-sectional studies are both observational studies but
cohort studies referred to incidence and cross-sectional
referred to the prevalence of an outcome.*

Details of the qualitative assessment of the 20 studies
are shown in Table 2.

3.3 | Characteristics of the selected

studies

The study details, sample characteristics, pain character-
istics, additional outcomes and used measuring tools of
the selected article are shown in Table 3.

3.4 | Synthesis of results

Eleven studies included both COPD (n = 21-7952) and
healthy patients (n = 21-18 811)}"#141517-1921.27 4y
COPD with other conditions (n = 1139-8582), including

six studies incorporating a control population matched in
age and sex to the COPD population.>*'>!”'#27 One of
the studies included a qualitative analysis of pain
experiences.’

The mean age ranged from 46 to 71.2 years. Sex ratio
was well balanced excepted in seven studies.'”>'>16:1%:19
The diagnosis of COPD was only confirmed by spirome-
try in 13 studies,*>'’"*’ by completing validated ques-
tionnaires*>'” or by self-reporting’*'*'¢ in some studies.

The prevalence of any pain in a population of patients
with COPD varies widely, ranging from 7%'* to 89.7%."
Several ways of assessing pain prevalence were used in
our studies: filling out a validated questionnaire
(25.1-82.1%),+>1 7182172628 interviewing  participants
about their pain (7-89.7%),">'*'®1719°21.27 " diagnosis
from a physician (59.8-60%),>'° request for pain treat-
ment based on a procedure or request for an ambulatory
prescription of pain medication (59.8-60%).>'* Five stud-
ies mentioned chronic pain. However, the definition of
chronic pain varied considerably between studies: equal
to or exceeding 42 days,*'® for more than 3 months,>'”'®
6 months' or 12 months.? Pain frequency was specified in
five studies and was consistently described as having

experienced pain at least once a day.>>'"1®

The patients mostly reported lumbar (7-
69%),>>>1416719.222427 or  cervical ~ spine  pain
(11-48.3%)> +16719-22:242627  and  chest pain (44—

82.8%). 4171922242627 pain intensity was described in
13 studies using a quantitative or qualitative pain scale
(e.g., mild, moderate and severe).">'%*

Six studies were matched with non-COPD controls.
De Miguel-Diez et al.> showed than pain was higher in
COPD npatients, in chronic neck pain (+14,4%), chronic
low back pain (4+16,4%), migraine (4+9,3%) and in all the
three locations (+6,97%). However, the same distribution
of pain was observed in COPD patients and matched con-
trol subjects. HajGhanbari et al.* showed that COPD
patients had more moderate to very severe pain than con-
trol and in more locations of pain (3.1 vs. 1.3; +1.8). The
most common location in both groups was the neck and
the trunk. Roberts et al.>'> showed that COPD patients
had 8.1% more evidence of chronic pain than control
(59.8% vs. 51.7%) but the same distribution of pain was
observed in both groups. Lee et al.'” showed that the
prevalence of pain was 12% greater in COPD patient and
was more common in the chest, the upper back and the
upper limb than control patients. Vardar-Yagli et al.*’
showed that COPD patients had more neck (+45.5%),
chest (+36.4%), back (+18.2%) and head pain (4+9.1%).

The main risk factors for developing pain were
the following: sex (female),">'>'"*?® Jevel of physical
activity (low),’®'”?” comorbidities'>'31%-2232327  and
Old age.1,2,15,21,28
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FIGURE 1 PRISMA flow chart of the systematic review

4 | DISCUSSION

The current systematic review showed that there is a
wide heterogeneity in the prevalence of pain and its loca-
tion in patients with COPD. However, the location tends
more towards the lumbar and the cervical spine and the
chest areas. In addition, several risk factors for the
development of pain in COPD where identified such as
gender, age, physical activity level and comorbidities.

The heterogeneity in the prevalence of pain (7-89%)
can be attributed to the variability in the design and set-
tings of the studies, patient characteristics, measurement
instruments used in the studies and pain definition. For
example, Roberts et al.*'> were the only ones to have
selected their painful patients using an opioid prescrip-
tion database. However, because opioids may also be
prescribed for chronic dyspnea in patients with COPD,
the prevalence of pain in these studies may be slightly
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overestimated.>*° Moreover, divergent definitions of pain
adopted in validated or non-validated questionnaires or
simple interviews were used to establish the presence of
pain in subjects. These differences in study methods
influenced the prevalence of reported pain and make it
difficult to draw conclusions from the six matched stud-
ies. Indeed, Lee et al.'” used the BPI questionnaire con-
taining a body chart to assess the main locations of pain
in COPD npatients. Similarly, HajGhanbari et al.* also
used the BPI but they did not discuss the location of the
pain. On the other hand, the other four studies assessed
the prevalence of pain in predefined locations.>*'>*’ In
addition, cultural differences between countries may
have also influenced the findings about prevalence or
intensity of pain.*! Pain behaviour is influenced by social,
cultural and psychological factors, and a similar pain can
be then reported differently.*?

It is interesting to interpret the prevalence of reported
pain in COPD in relation to the prevalence of pain found
in the general population or in other chronic condition
such as cancer. For example, O’Brien et al.*®> showed that
chronic pain was present in 20% of European citizens.
Concerning people suffering from cancer, the systematic
review of Van den Beuken-van Everdingen et al.>* indi-
cated that the prevalence of pain was 50.7% in studies
including all stages of cancer. Thus, the literature indi-
cates that the prevalence of pain in patients with COPD
is generally higher than in the general population or can-
cer patients.*

Pain in the neck, chest and lower back was more
common than in other parts of the body. This may be
due in part to the location of the primary respiratory
muscles (such as the diaphragm and intercostal muscles),
as well as a series of accessory muscles located in the
neck (sternocleidomastoid and scalene muscles), the pos-
terior part of the shoulder (major and minor pectorals)
and the back (spinal erectors and costarum levators).
These muscles may be overused due to the modified
breathing pattern in COPD*"*® or cough resulting in a
feeling of muscle fatigue®” and therefore lead to the
development of pain symptoms.

In addition to the muscular aspect, chest pain could
also be caused by pulmonary hyperventilation, loss of
elasticity of the parietal pleura, pathological bronchial
fibrosis, deformation of the thoracic or costotransverse
vertebrae, intervertebral arthropathy or cardiovascular
comorbidity.?** Lumbar pain may be related to rib cage
remodelling, diaphragm fatigue and increased lung vol-
ume in patients with COPD.***°

Several comorbidities associated to COPD also lead to
pain. It was shown that patients with COPD who experi-
enced pain reported a higher number of co-morbidities
compared to those without pain.’ This is consistent with

our findings that co-morbidities are a recurrent risk fac-
tor for the development of musculoskeletal pain in
patients with COPD.

The women are more likely to experience pain and to
report a higher intensity, frequency and number of pain
sites compared to male both in the general population*
and in the COPD population.>>** This may be caused by
differences in sex-related biological (hormones or physi-
ology), social or psychological factors or because women
are more likely to have risk factors for musculoskeletal
pain.*® Another possible explanation for a higher degree
of pain in women refers to the symptoms accompanying
their illness. For a similar degree of lung damage,
women experience more severe dyspnea and hyperinfla-
tion, poorer health status,*>*® higher levels of anxiety
and depression, poorer symptom-related quality of life
and it negatively influences the pain experience.*>*”*®

Physical activity can be a risk factor as it significantly
decreases in COPD over time, regardless of the basic
severity of the disease.*” The inactivity is linked to sys-
temic inflammation, caused by a lack of muscle use**"*°
and predisposes to the development of chronic conditions
such as musculoskeletal disorders.”>! Castillo et al.'®
showed that low levels of physical activity were associ-
ated with chronic neck pain in COPD subjects. In
addition, lower level of physical activity in patients
with COPD may be associated with higher risks of co-
morbidities that can lead to pain such as osteoporosis or
osteopenia.*” More recently, Lee et al.'” showed that
patients with COPD and pain had a lower level of physi-
cal activity than those who did not have pain. According
to Vlaeyen et al.,>? the vicious circle of deconditioning
begins with an attempt to avoid pain by reducing daily
physical activity. While avoidance may lead to a decrease
in pain in the short term, the reduction of activity may
lead to greater deconditioning, which may then lead to
an increase in their baseline pain.

Sensitivity to pain increases due to age-related brain
plasticity and a number of anatomical, physiological,
immune, neuroendocrine, inflammatory and autonomic
mechanisms. Therefore, it seems evident to state that
older COPD patients are at greater risk of experiencing
pain than younger subjects.>

Systemic corticosteroids used in the treatment of
COPD as anti-inflammatory drugs, increased the risk
of osteoporosis and their use has been associated with a
higher incidence of fractures, which can lead to pain.>*
This is also true for inhaled corticosteroids, where the
association is dose-dependent.”® Similar results were
shown in patients with asthma>*>° and cystic fibrosis.*®

It appears that patients with moderate COPD
reported a higher prevalence of pain than patients with
severe to very severe COPD. Groenewegen-Sipkema
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et al.”” found a strong inverse relationship between lung
function and the prevalence of pain. One explanation
could be that the patients with severe COPD had pain for
a longer period of time and experienced a ‘change of
response’ in their perception of the severity of the pain.?
Also, a very severe patient may neglect pain due to the
presence of other more important symptoms such as
coughing, shortness of breath and wheezing.*®

Smoking has been considered for a long time to be
the main cause of COPD,*® and it is also a known risk
factor for developing chronic pain.>® Indeed, the preva-
lence and intensity of pain were greater in smokers than
in non-smokers.®® Given that the COPD population has a
higher prevalence of smokers than the general popula-
tion (75.9% vs. 45.6%), it is therefore possible to state that
a greater number of patients with COPD develops pain
compared to healthy subjects.!

There are several pain treatments that can be used for
patients with COPD. The most common option is the use
of painkillers. These are widely used by patients with
COPD, and even more by people without COPD.*
Bentsen et al.* reported that 49% of COPD participants
with pain were receiving analgesic therapy. Since cardio-
vascular co-morbidities are one of the most common
co-morbidity in patients with COPD, these patients fre-
quently have background antiplatelet therapy (Aspirin)
that also has an analgesic effect.®*°

Andenaes et al." stated that physical activity and exer-
cise can improve the severity of pain. However, people
with pain may also lack the energy to exercise or may
find that exercise may exacerbate their pain. Recio
Iglesias et al.®' reported that patients undergoing pulmo-
nary rehabilitation programmes have shown no improve-
ment in pain. It can be surprising because pain decreased
with regular exercise in the general population.®*

As pain has a significant impact on the daily lives of
patients, adequate recognition of pain and its treatment
should be incorporated into the management of patients
with COPD and included in the COPD guidelines.

As such, further studies are needed to determine the
optimal tools to assess pain. Dansie and Turk®® have pub-
lished a list of validated questionnaires most commonly
used in the evaluation of chronic pain but they are not
validated in patients with COPD, except the Brief Pain
Inventory.®® This questionnaire provides information on
the location and intensity of pain and how it interferes
with aspects of daily life.

Only 6 of the 20 studies selected in this review
include matched COPD patients with a control popula-
tion. Comparing the prevalence of pain in the healthy
population allows for a better assessment of the rele-
vance of the presence of pain in the COPD population.
Future studies should include this in their methodology

to better understand the differences in pain with the
COPD population.

It would also be important to inspect all components
of pain, such as type of pain, duration, frequency and
intensity, too often neglected in the literature, in order to
better understand the epidemiology of pain in patients
with COPD. It would also be relevant to assess the
optimal treatment of pain. We know that chronic pain is
complex and multimodal. It can come from many
different sources and be influenced by many biological,
psychological and social factors.®”

The impact of acetylsalicylic acid use in patients
with COPD with cardiovascular co-morbidities should
be explored. When used as an antiplatelet agent, its
analgesic action could modify the pain prevalence and
intensity.

5 | CONCLUSION

Pain is a very common symptom in COPD. Despite this,
few clinical trials have investigated the pain. The factors
associated with pain are poorly understood. Pain appears
to be more prevalent in patients with moderate COPD,
located primarily in the lumbar, cervical and thoracic
regions and facilitated by being a female, a low level of
physical activity, co-morbidity(ies) and old age. Future
studies will need to agree on a common methodology
and reliable measurement tools in order to provide
comparable results.
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