
Clinical and Experimental 
Health Sciences

Copyright © 2024 Marmara University Press
DOI: 10.33808/clinexphealthsci.1364053

Clin Exp Health Sci 2024; 14: 469-475
ISSN:2459-1459

 
ABSTRACT

Objective: Respiratory diseases and musculoskeletal disorders are significant causes of morbidity and mortality worldwide, especially among 
older adults and immunocompromised individuals. Although current guidelines encourage a multidimensional approach to diagnosis and 
treatment, the interaction between these disease categories has not been adequately investigated. This scoping review aims to provide 
an overview of current research on diseases related to both respiratory and musculoskeletal disorders and identify gaps for future studies.

Method: Using the PRISMA extension to scope the reviews, we focused on randomized controlled trials and cohort studies published in the 
last five years. A total of 2003 abstracts were identified in databases such as Scopus, WoS, PubMed, Medline, Cinahl, OpenAIRE and EBSCO. 
After removing 287 duplicates, 1716 articles were screened based on title and abstract. A total of 470 full-text articles were assessed for 
eligibility, resulting in 11 articles meeting our inclusion criteria.

Results: The review shows limited but influential studies investigating the intersection between respiratory and musculoskeletal diseases. 
The findings suggest that musculoskeletal disorders may negatively affect respiratory functions and vice versa. Several studies have 
demonstrated potential biomarkers, the importance of sleep quality, and associations with multimorbidity.

Conclusion: Although limited to 11 articles, this review highlights the importance of a more detailed understanding of the interactions 
between the musculoskeletal system and respiratory diseases. This may inform future diagnostic and treatment strategies. However, 
the limited number of studies in this area indicates that more research is needed, especially which contains interaction mechanism of 
musculoskeletal and pulmonary pathologies.
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1. INTRODUCTION

Respiratory infections are a major cause of death and illness 
around the world, and they are especially common and 
severe in older adults and people with weakened immune 
systems. Hospitalization ratio also higher in older adults who 
are affected with different types of respiratory infections 
(1). Musculoskeletal disorders also a become a worldwide 
problem in recent years, affects various comorbidities 
and other diseases such as psychological disorders (2). Its 
incidence is increasing in completely independent age and 
occupational groups in many parts of the world (2,3).

In a study which was conducted on 195 countries and 
areas showed that diseased that leads to or affected by 
musculoskeletal disorders needs to be diagnosed at early 
stages. Study also pointed that integrated strategies, 
prevention strategies and standardized clinical evidence-based 
treatment when dealing with musculoskeletal disorders (4).

In order to deal with respiratory diseases which has underlying 
effects of musculoskeletal disorders and comorbidities, 

clinicians/researchers have to use current guidelines that 
contains evidence-based and multidisciplinary perspective.

In the musculoskeletal system, controlling the airway opening and 
airway pressure and performing the coughing maneuver is only 
possible if the respiratory muscles work smoothly. Pathologies that 
may impair the function of the respiratory muscles or threaten 
their neurophysiological integrity may prevent the respiratory 
system from functioning. These pathologies may cause increased 
oxygen load, deterioration or change in the structure of the 
diaphragm, inability to manage the open-air pressure in the lower 
airways, and oxidative stress (5).

This integrity can lead holistic point of view in many diseases 
that has a relation pulmonary and musculoskeletal in both 
ways. Therefore, researchers who prepared this coping 
review be expectant that this study can enlighten the 
uncovered areas rapidly, lower the heterogeneity, and lead 
future studies to focus on this topic productively.
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2. METHODS

2.1. Review Protocol

The PRISMA extension for scoping reviews was applied on 
this review (6). Main and subheadings were created based on 
to cover this guideline’s flow diagram.

2.2. Identifying the Research Question

Our research question was “What are the current 
approaches in diseases that related to both pulmonary and 
musculoskeletal disorders?” In this research, we conducted 
an analysis to highlight the gaps which are unfamiliar. 
We aimed to identify gaps in the research on combined 
musculoskeletal and pulmonary diseases in order to inform 
future studies on this topic.

2.3. Search Strategy and Selection Criteria

In this scoping review, we searched for only randomized 
controlled trials or cohort studies which were published 
in the last five years and conducted with only human 
participants. Search terms were “respiratory tract diseases” 
and “musculoskeletal diseases” and they were determined 
according to MeSH. We have used “and” for search operator. 
To avoid language barrier, studies written in English language 
were specified. Articles which were not met these criteria, 
were excluded.

2.4. Information Sources

Information sources were Scopus, WoS, Pubmed, Medline, 
Cinahl, OpenAIRE, EBSCO databases accessed via Marmara 
University VETIS Database Access and Statistics System.

2.5. Study Selection

Two researchers (RUE and TK) conducted a literature 
search in an electronic database. Researchers (RUE and TK) 
independently reviewed and screened the abstracts of the 
articles they found for inclusion.

2.6. Data Charting

A framework for standardized data extraction was developed. 
Relevant data were extracted independently by researchers 
(RUE and TK) and including process were applied after the 
number of the data sources were identified (Figure 1). After 
identification, extracted data were examined from both 
authors and articles which were relevant to inclusion criteria 
for both authors accepted as eligible. Extraction processes 
were contained reading full text of the article, using inclusion 
criteria and examining the relevance.

2.7. Data Analysis and Synthesis

Examination processes were contained four parts: 1. General 
information of studies 2. Study characteristics, 3. Design of 
the studies 4. Main and secondary findings.

2.8. Consultation Process

Data analyses were applied by researchers and a 
consultation request was made to a Prof. Tuğba Kuru Çolak, 
who has an expertise of musculoskeletal physiotherapy and 
rehabilitation, were examined analysis and synthesis process 
and assessed for bias, which has been not found.

3. RESULTS

In Figure 1, this study’s designing process demonstrated and 
explained by using PRISMA-ScR. A total of 2003 abstracts 
identified at the beginning of study selection process. After 
removal of duplicates, 1246 articles excluded due to several 
considerations. The number of full-text accessible articles, 
470 in number, were examined. 11 articles’ data extracted 

and included into this study.

Figure 1. Selection of Sources (PRISMA flow chart. PRISMA Extension 
for Scoping Reviews “PRISMA-ScR”)

Table 1 is a compilation of the characteristics and identifiers 
of the studies. According to Table 1, 8 of 11 studies indexed 
on Medline. There were 8 articles published in 2021, and 
there is one article published in each of the years 2018, 
2020, and 2022. The studies included in our research 
consist of 5 different continents. While 5 studies included 
in our research were conducted in Europe and 3 studies in 
Asia; there is one study each from Africa, North America, 
and South America.

Table 2 consists of brief information of selected studies, 
which are detailed in terms of PRISMA-ScR topics. Our 
research focused on four different dimensions in each 
study: study design, outcome data, main results, and other 
analyses of these studies. Relevance of both respiratory and 
musculoskeletal disorders’ information were highlighted in 

Table 2 to ensuring integrity of content.
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Table 1. Study Characteristics

First Author, Ref. Source of Index Publisher Year of Publication Settings (Country, Continent)
Falksted D et al.7 Medline Int Arch Occup Environ Health 2021 Sweden, Europe
Linden S et al.8 Medline Eur J Cancer Care 2020 Sweden, Europe
Tazzeo C et al.9 EBSCO Age Ageing 2021 Sweden, Europe
Ma KS et al.10 OpenAIRE Eur J Orthod 2022 Taiwan, Asia
Elemary AMM et al.11 OpenAIRE Egypt Rheumatol 2021 Egypt, Africa
Nakamura Y. et al12 Medline Brain & development 2018 Japan, Asia
Katz P. et al.13 Medline ACR Open Rheumatol 2021 USA, North America
Zhu X. et al.14 Medline Front Mol Biosci. 2021 China, Asia
Botman E. et al.15 Medline Bone Rep. 2021 Netherlands, Europe
Senel GB. et al.16 Medline Sleep Breath. 2021 Türkiye, Europe
Paulin F. et al.17 Medline Adv Rheumatol. 2021 Argentina, South America

Table 2. Design of the Studies

ID Study Design Outcome Data Main results Other Analyses

Falksted 
D et al.7

Prospective cohort study.
1,834,555 people between the ages 
of 44-63 were followed until they 
reached the age of 55-65. Physical 
workload, job control and job 
exposure measures were evaluated.

In participants 
diagnosed with cardiac 
and pulmonary disease, 
a statistically significant 
relationship was found 
between physical 
workload and disability 
pension status, but this 
was lower than average.

Swedish workers with higher physical 
workloads were more likely to receive 
disability pensions, according to the 
study

Relationship between disability 
pension and other status 
(education years, unemployment 
history, marital status, and job 
control) were evaluated in this 
study.

Linden S 
et al.8

This study examined the prevalence 
and incidence of comorbidities 
before non-small-
cell lung cancer (NSCLC) diagnosis, as 
well as the impact of comorbidities 
on survival and mortality after 
diagnosis. A population-based cohort 
of NSCLC patients was identified and 
followed over time. The prevalence 
of comorbidities was measured 
at the time of diagnosis, and the 
incidence of new comorbidities was 
measured during follow-up. Median 
survival and mortality rates were also 
calculated.

Patients with cancer 
had more relevant 
comorbidities and 
higher incidence 
rates than the general 
population. In patients 
with NSCLC, mortality 
rates and incidence rates 
were highly correlated.

The study’s findings can help caregivers 
better prepare to manage cancer 
patients, who are at increased risk 
for certain comorbidities and adverse 
outcomes. In the year leading up to 
their diagnosis, participants in this 
cohort were more likely to experience 
respiratory symptoms, infections, 
and cardiovascular diseases than the 
general population.

After diagnosis, patients with 
NSCLC were more likely to 
have anemia, central nervous 
system diseases, and respiratory 
diseases than comparators. 
Brain metastases and respiratory 
diseases were most likely due to 
the NSCLC itself.

Tazzeo C 
et al.9

Cross sectional and longitudinal 
cohort study. 2534 individuals were 
attended and 6-year (n= 2122) 
and 12-year (n= 2140) longitudinal 
assessment were applied. 
Relationship between multimorbidity 
patterns and frailty in elderly adults 
were investigated.

Statistically significance 
were found between 
physical frailty and 
mental, cardiovascular, 
metabolic and sleep 
disorders after 6 year.

Older adults with a combination of 
cardiovascular and neuropsychiatric 
diseases are most likely to become 
physically frail.

Multimorbidity in older adults 
is associated with lower quality 
of life, reduced functional 
independence, and increased 
mortality.

Ma KS et 
al.10

Population based 14-year cohort 
study. 2791 patients diagnosed 
with juvenile idiopathic arthritis 
were investigated in terms of 
obstructive sleep apnea risk. Control 
group consisted of 11164 matched 
participants without juvenile 
idiopathic arthritis.

95 participants 
diagnosed with 
obstructive sleep 
apnea (OSA) and ratio 
of diagnosed patients 
were more on juvenile 
idiopathic arthritis 
(JIA) group, statistically 
significance was found. 
OSA risk was increased 
after 5 year of JIA 
diagnosis.

This study found that patients with 
JIA have a higher risk of OSA and a 
higher prevalence of OSA. Sleep quality 
was low in JIA patients, and sleep 
dysfunction symptoms were common.

This study also explored 
possible mechanisms causing 
the increased risk of OSA in JIA 
patients and evaluated the effects 
of OSA on treatment strategies 
and clinical management in JIA 
patients.
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Elemary 
AMM et 
al.11

Retrospective study based on 100 
rheumatoid arthritis patients with 
pulmonary disorders. It was aimed 
that to determine the relation 
between rheumatoid arthritis, and 
pulmonary involvement type and its 
frequency.

High resolution 
computed tomography 
showed that 68% 
of patients had 
abnormalities, and the 
ground glass were most 
common (52.9%).

Chest tomography with high resolution 
was found to be a more sensitive 
diagnostic tool for pulmonary 
abnormalities than spirometry in 
patients with rheumatoid arthritis. 
Passive smoking, chronic cough, a high 
Larsen score, and high levels of anti-
cyclic citrullinated peptide antibodies 
were all significant predictors of lung 
involvement as detected by high-
resolution computed tomography.

A significant association was 
found between pulmonary 
function tests and high-resolution 
chest tomography findings. 
Additionally, age was found to be 
significantly associated with high-
resolution chest tomography-
diagnosed pulmonary 
abnormalities.

Nakamura 
Y. et al12

This study retrospectively evaluated 
six young adults with Becker muscular 
dystrophy (BMD) to assess sleep 
hypoventilation. The goal was to 
develop predictive estimates of non-
invasive ventilation (NIV) initiation in 
BMD patients by monitoring nocturnal 
forced vital capacity (FVC), forced 
expiratory volume in one second 
(FEV1%), peak expiratory flow (PEF%), 
peak cough flow (PCF), and average 
PCO2. Additionally, the researchers 
investigated the significance of sleep 
hypercapnia.

Patients with BMD often 
experience isolated sleep 
hypercapnia in the early 
stages, despite preserved 
waking lung function. 
However, the significance 
of respiratory failure in 
BMD and the ideal timing 
of NIV warrant further 
investigation.

Five patients with BMD, three of whom 
were mobile, experienced elevated PCO2 
levels above 45 mmHg during sleep. NIV 
was initiated in four patients. While one 
BMD patient with an exon 3-7 deletion 
had gradual declines in FVC% and PEF, 
these functions remained stable in other 
BMD patients. Sleep hypercapnia, which is 
unexpected based on routine pulmonary 
function tests, has been observed in 
patients with BMD.

The average carbon dioxide levels 
(PCO2) of BMD patients during 
sleep were lower than the levels 
measured with the CO2 (end-tidal 
carbon dioxide, EtCO2) monitor 
from the esophagus. However, 
this was consistent with the 
observation of sleep hypercapnia 
at younger than expected ages 
reported in previous studies. Five 
patients in this study experienced 
peak PCO2 levels of 52-54 mmHg 
overnight. Other analyses, such as 
the causes of sleep hypoventilation, 
treatment options, and the impact 
of this condition on the prognosis 
of muscular dystrophy, are also 
included in the article.

Katz P. et 
al.13

This article was conducted to 
investigate the prevalence of asthma 
and COPD (Chronic Obstructive 
Pulmonary Disease) in systemic lupus 
erythematosus (SLE) patients and their 
effects on the patients’ health-related 
quality of life. Two different patient 
groups (FORWARD “n=2804” and LOS 
“n=881”) were included in the study.

The findings of this 
study showed that the 
prevalence of asthma 
and COPD is higher in 
SLE patients than in the 
general population. In 
addition, the presence 
of these diseases has 
been found to adversely 
affect patients’ physical 
functioning, fatigue, 
perceived cognitive 
function, and pain. 
These findings suggest 
that SLE patients should 
be screened regularly 
for asthma and COPD 
and ensure they receive 
adequate treatment for 
these conditions.

In the initial observations, 19.8% 
of the FORWARD group (FORWARD 
participants were selected primarily from 
rheumatologists’ patients and diagnosed 
with SLE by a rheumatologist) reported 
asthma and 8.3% COPD. The LOS (Lupus 
Outcome Study was a longitudinal 
observation cohort in which participants 
completed annual structured telephone 
interviews. All SLE diagnoses were 
physician-confirmed), whereas 36% of 
participants reported either asthma or 
COPD.

In the FORWARD group, the mean 
age was 50.5 (±14.1) years, the 
white non – Hispanic rate was 
87.2%, the mean duration of SLE 
was 15.8 (±12.3) years, the low 
education rate was 6.3%, and the 
obesity rate was 36.1%. In the LOS 
group, the mean age was 46.7 
(±12.7), the rate of being white was 
68.5%, the mean duration of SLE 
was 12.6% (±8.5) years, the rate of 
low education was 19.6%, and the 
obesity rate was 25.7%.

Zhu X. et 
al.14

This article compares the salivary gland 
gene expression profiles of patients 
with (n=36) and without (n=128) 
primary Sjögren’s syndrome (pSS) with 
interstitial lung disease (ILD).

The article examines the 
relationship between 
interstitial lung disease 
and CXCR2 levels in 
patients with primary 
Sjögren’s syndrome and 
the potential of CXCR2 
in predicting disease 
activity. The findings of 
the article suggest that 
CXCR2 may be a potential 
biomarker for monitoring 
and evaluating the course 
of the disease in ILD-pSS 
patients.

As a result of analyzes performed on 36 
ILD-pSS patients and 128 non-ILD-pSS 
patients in total, some genes expressed 
at high levels in ILD-pSS were identified. 
The researchers noted that among these 
genes, CXCR2 in particular could be a 
potential biomarker to assess the severity 
of the disease. CXCR2 levels were found 
to be abnormally increased in ILD-pSS 
patients and these elevated levels were 
associated with clinical features.

Other analyzes such as the role 
of CXCR2, its relationship with 
other inflammatory markers, its 
prognostic value and its effects 
on response to treatment are 
also included in the article. It 
was determined that CXCR2 was 
highly correlated with Erythrocyte 
Sedimentation Rate (ESR) and 
ESSDAI scores, which are other 
parameters that play a role in 
assessing the course of the disease, 
and inversely correlated with DLCO.
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Botman E. 
et al.15

This study was conducted to evaluate 
how lung function changes over 
time in patients with Fibrodysplasia 
Ossificans Progressiva (FOP) (n=7) and 
its relationship with the volume and 
progression of heterotopic ossification 
(HO) in the lung.

The research shows that 
respiratory function is 
impaired at an early age 
in FOP patients and this 
deterioration stabilizes 
over time, and this 
deterioration is mostly 
due to small lung volumes 
and jaw ankylosis.

A decrease in FVC was observed in three 
patients. The decline was seen during 
childhood and early adolescence. TLC 
decreased in 2 patients. In one patient, 
the discrepancy between FVC and TLC was 
caused by an increase in the RV/TLC ratio. 
This rate was higher than expected in all 
patients. Additionally, FEV1 was observed 
to decrease over time in 3 patients. In 
one patient, mouth opening increased to 
a few millimeters after surgery, resulting 
in an increase in FEV1. TLC, FVC and RV/
TLC ratio did not change due to increased 
mouth opening.

The patients’ FEV1 values were 
decreased, but the Tiffeneau index 
was within normal limits. The 
decreased FEV1 value may be due 
to decreased lung volumes in FOP 
patients. Also, jaw ankyloses can 
affect FEV1 values. FVC and VC values 
decreased, indicating restrictive 
respiratory function. TLC values 
were found to be normal in only one 
patient. Increased residual volume 
(RV) was observed in most patients, 
representing the difference between 
TLC and VC. In FOP patients with 
complete ankylosis of the thorax, 
RV increased, and TLC decreased. In 
addition, mild abnormalities were 
seen in the pulmonary parenchyma. 
In addition, the vertebral integrity of 
the patients was evaluated, and their 
kyphosis and scoliosis status were 
examined.

Senel GB. 
et al.16

The aim of this study is to investigate 
the effect of obstructive sleep apnea 
syndrome (OSAS) on cardiac autonomic 
dysfunction in Duchenne muscular 
dystrophy (DMD) patients (n=12) (Total 
N=20).

The study showed that 
42% of DMD patients 
had OSAS and cardiac 
autonomic dysfunction 
was more pronounced 
in these patients. It was 
also found that heart 
rate variability (HRV) 
parameters are abnormal 
in DMD patients and OSAS 
plays a role in cardiac 
autonomic dysfunction 
as demonstrated through 
HRV parameters.

Twelve male DMD patients (mean age 
9.0 ± 3.1 years, mean BMI 20.6 ± 4.8 
kg/m2) and eight healthy men of the 
same age were included in the study. 
At clinical evaluation, 58% of patients 
with DMD had at least one OSAS-related 
symptom (snoring, observed apnea, or 
restless sleep). None of the individuals 
in the control group had any OSAS-
related complaints. According to PSG, 
OSAS was detected in 42% of patients 
with DMD, while OSAS was not detected 
in any individual in the control group 
(p=.004). The mean R-R duration and the 
mean of consecutive R-R intervals longer 
than 50% ms were significantly lower in 
DMD patients than in the control group 
(p<.006). In DMD patients with OSAS, the 
LF/HF (low/high frequency) ratio during 
NREM sleep was significantly higher than 
in the control group (p=0.005). Higher 
apnea-hypopnea index and lower oxygen 
saturation were significantly correlated 
with higher LF power and LF/HF ratio 
(p<.001).

In the article, total sleep time, 
sleep latency, REM sleep latency, 
sleep efficiency, peak PaCO2 
values, periodic leg movements 
index values, N1, N2, N3 and REM 
sleep times were determined as 
additional parameters evaluated.

Paulin F. 
et al.17

This multicenter cross-sectional 
study investigated the prevalence of 
pulmonary involvement in patients 
with early rheumatoid arthritis (RA) 
without pre-existing lung disease. 
In the study, 83 early RA patients 
were included, and lung involvement 
was evaluated with high-resolution 
computed tomography (HRCT).

The findings showed that 
patients with early RA 
have a high rate of lung 
involvement affecting 
the airway and that all 
types of lung involvement 
are associated with 
abnormalities in physical 
examination findings and 
functional tests.

83 patients (83% female) were included in 
the study. The median time elapsed after 
the diagnosis of RA was 3 (1-6 months). 
HRCT revealed airway involvement 
in 57 patients (72%) and interstitial 
abnormalities in 6 patients (7.5%). The 
most common change in lung function 
tests was decreased DLCO (14%). Patients 
with at least one abnormality on physical 
examination were found to be associated 
with lung involvement on HRCT. In 
addition, FVC% and DLCO% values were 
significantly lower and RV/TLC values were 
higher in patients with lung involvement. 
It was found that any variable associated 
with joint involvement was not associated 
with abnormalities in HRCT.

In addition to the parameters 
evaluated in the study, patients’ 
comorbidities, dyspnea duration, 
physical abnormality assessments, 
articular and extra-articular 
parameters, inflammatory 
parameters and the presence 
of anti-Ro antibodies were 
investigated. The presence 
of anti-Ro antibody has been 
associated with interstitial 
abnormalities in HRCT.
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4. DISCUSSION

The interaction between musculoskeletal problems and 
respiratory tract diseases has been addressed in a limited 
number of studies. However, examining this interaction is 
especially important because of its potential effects on an 
individual’s quality of life and overall health. The subject of 
this research was determined to examine this interaction.

Falksted et al. (7) showed that high physical workload among 
middle-aged and older workers increases the likelihood of 
receiving a disability pension. This finding indirectly reveals 
the potential impact of musculoskeletal problems on the 
respiratory system. It is conceivable that disability-related 
retirement may be an indicator of a significant decline in a 
person’s functionality and general health.

At the same time, a study conducted by Linden et al. (8) 
showed that cancer patients have higher rates of comorbidity 
than the general population. These comorbidities include 
respiratory symptoms, infectious diseases, and cardiovascular 
diseases. This may be further evidence of the impact of 
musculoskeletal problems on the respiratory system.

Tazzeo et al. (9) revealed that the burden of multimorbidity 
in older adults has negative effects on quality of life, 
functional independence and mortality. This study shows 
that musculoskeletal problems, and especially cardiovascular 
and neuropsychiatric diseases related to these problems, 
can have a significant impact on the general health status of 
individuals.

Studies conducted by Ma et al. (10) and Elemary et al. (11) 
have shown that certain musculoskeletal diseases (juvenile 
idiopathic arthritis and rheumatoid arthritis, respectively) 
can lead to respiratory disorders. These studies show that 
musculoskeletal diseases can have a direct impact on the 
occurrence and development of respiratory system diseases.

Katz et al. (13) showed that the prevalence of asthma and 
COPD was higher in Systemic Lupus Erythematosus (SLE) 
patients than in the general population. This suggests that 
SLE, an autoimmune musculoskeletal disease, can have a 
potentially serious impact on the respiratory system.

The study by Nakamura et al. (12) examined sleep 
hypoventilation in patients with Becker muscular dystrophy 
(BMD) and its effects on respiratory functions. The results of 
the study showed that lung functions were preserved during 
waking hours, but hypercapnia developed during sleep in 
BMD patients. It has been mentioned that isolated sleep 
hypercapnia may develop especially in the early stages of 
BMD patients. However, it was stated that the optimal timing 
of respiratory failure and non-invasive ventilation (NIV) 
should be investigated further.

In another study by Zhu et al., (14) they compared the 
gene expression profiles of patients with primary Sjögren’s 
syndrome (pSS) and patients with pSS (ILD-pSS) diagnosed 
with interstitial lung disease (ILD). The findings of this study 
suggest that CXCR2 may be a potential biomarker to monitor 
and evaluate the course of the disease in ILD-pSS patients.

The study conducted by Botman et al. (15) focused on 
how lung function changes in patients with Fibrodysplasia 
Ossificans Progressiva (FOP) and how this change relates 
to heterotopic ossification (HO). The findings showed that 
respiratory functions were impaired at an early age in FOP 
patients, and this deterioration was mostly due to low lung 
volumes and jaw ankylosis.

Research conducted by Senel et al. (16) examined the effects 
of obstructive sleep apnea syndrome (OSAS) on cardiac 
autonomic dysfunction in patients with Duchenne muscular 
dystrophy (DMD). The study showed that 42% of DMD 
patients had OSAS and cardiac autonomic dysfunction was 
more pronounced in these patients.

The study conducted by Paulin et al. (17) examined the 
prevalence of pulmonary involvement in patients with early 
rheumatoid arthritis (RA) without pre-existing pulmonary 
disease. The findings showed that patients with early RA 
have a high rate of lung involvement affecting the airway 
and that all types of lung involvement are associated with 
abnormalities in physical examination findings and functional 
tests.

5. CONCLUSIONS

These studies help us better understand the effects of various 
diseases on the respiratory system and general body functions. 
The findings show us that the impact of musculoskeletal 
problems on the respiratory system is important and requires 
further investigation of this interaction. Such research 
can provide a more effective approach to respiratory tract 
diseases of individuals with musculoskeletal problems and 
help develop strategies to manage these conditions. In 
addition, research in the literature review contributes to 
the understanding of various biomarkers and markers that 
are important in the diagnosis and management of diseases. 
Especially respiratory functions, sleep quality and gene 
expression profiles seem to play an important role in the 
course and treatment of musculoskeletal diseases. However, 
an important conclusion identified in the studies is that the 
nature and mechanism of the interaction of musculoskeletal 
diseases with respiratory tract diseases is still not fully 
understood and more research is needed on this subject.

Our research covers the studies conducted in the last five 
years. For this reason, there was a limitation of the studies 
related to the aim of the research since the previous studies 
were not looked at.

In the screening conducted for the purpose of our research, 
it was determined that there were no studies that directly 
evaluated the “effects of musculoskeletal problems on the 
respiratory tract and respiratory system”. This situation 
emerged as one of the limitations of the research.

The lack of randomized controlled studies and their inability 
to use them in this study, due to the limited resources 
obtained as a result of the search of databases, is another 
limitation.



475Clin Exp Health Sci 2024; 14: 469-475 DOI: 10.33808/clinexphealthsci.1364053

Respiratory-musculoskeletal interactions: A review Review

How to cite this article: Erdoğan RU, Kılıç T, Kuru Çolak T. Respiratory Tract Diseases with Musculoskeletal System Interaction: A 
Scoping Review. Clin Exp Health Sci 2024; 14: 469-475. DOI: 10.33808/clinexphealthsci.1364053

Acknowledgements: We would like to thank Marmara University 
for providing access to academic databases.
Funding: The author(s) received no financial support for the 
research.
Conflicts of interest: The authors declare that they have no conflict 
of interest.
Ethics Committee Approval: Ethics Committee Approval is not 
required
Peer-review: Externally peer-reviewed.
Author Contributions:
Research idea: RUE, TK, TKÇ
Design of the study: RUE, TK, TKÇ
Acquisition of data for the study: RUE, TK
Analysis of data for the study: RUE, TK, TKÇ
Interpretation of data for the study: RUE
Drafting the manuscript: RUE, TK
Revising it critically for important intellectual content: RUE, TK, TKÇ
Final approval of the version to be published: TKÇ

REFERENCES

[1] Hyams C, Challen R, Begier E, Southern J, King J, Morley A, 
Szasz-Benczur Z, Gonzalez MG, Kinney J, Campling J, Gray S, 
Oliver J, Hubler R, Valluri S, Vyse A, McLaughlin JM, Ellsbury 
G, Maskell NA, Gessner BD, Danon L, Finn A; Avon CAP 
Research Group. Incidence of community acquired lower 
respiratory tract disease in Bristol, UK during the COVID-19 
pandemic: A prospective cohort study. Lancet Reg Health Eur. 
2022;21:100473. DOI:10.1016/j.lanepe.2022.100473

[2] Ng YM, Voo P, Maakip I. Psychosocial factors, depression, and 
musculoskeletal disorders among teachers. BMC Public Health 
2019;19(1):234. DOI:10.1186/s12889.019.6553-3

[3] Krishnan KS, Raju G, Shawkataly O. Prevalence of work-related 
musculoskeletal disorders: Psychological and physical risk 
factors. Int J Environ Res Public Health 2021;18(17):9361. 
DOI:10.3390/ijerph18179361

[4] Safiri S, Kolahi AA, Cross M, Hill C, Smith E, Carson-Chahhoud 
K, Mansournia MA, Almasi-Hashiani A, Ashrafi-Asgarabad A, 
Kaufman J, Sepidarkish M, Shakouri SK, Hoy D, Woolf AD, March 
L, Collins G, Buchbinder R. Prevalence, deaths, and disability-
adjusted life years due to musculoskeletal disorders for 195 
countries and territories 1990-2017. Arthritis Rheumatol. 
2021;73(4):702-714. DOI:10.1002/art.41571

[5] Laveneziana P, Albuquerque A, Aliverti A, Babb T, Barreiro E, Dres 
M, Dubé BP, Fauroux B, Gea J, Guenette JA, Hudson AL, Kabitz 
HJ, Laghi F, Langer D, Luo YM, Neder JA, O’Donnell D, Polkey 
MI, Rabinovich RA, Rossi A, Series F, Similowski T, Spengler CM, 
Vogiatzis I, Verges S. ERS statement on respiratory muscle testing 
at rest and during exercise. Eur Respir J. 2019;53(6):1801214. 
DOI:10.1183/13993.003.01214-2018

[6] Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, 
Moher D, Peters MDJ, Horsley T, Weeks L, Hempel S, Akl EA, 
Chang C, McGowan J, Stewart L, Hartling L, Aldcroft A, Wilson 
MG, Garritty C, Lewin S, Godfrey CM, Macdonald MT, Langlois 
EV, Soares-Weiser K, Moriarty J, Clifford T, Tunçalp Ö, Straus 
SE. PRISMA Extension for Scoping Reviews (PRISMA-ScR): 
Checklist and explanation. Ann Intern Med. 2018;169(7):467-
473. DOI:10.7326/M18-0850

[7] Falkstedt D, Hemmingsson T, Albin M, Bodin T, Ahlbom A, 
Selander J, Gustavsson P, Andersson T, Almroth M, Kjellberg 
K. Disability pensions related to heavy physical workload: A 
cohort study of middle-aged and older workers in Sweden. 
Int Arch Occup Environ Health 2021;94(8):1851-1861. 
DOI:10.1007/s00420.021.01697-9

[8] Linden S, Redig J, Banos Hernaez A, Nilsson J, Bartels DB, 
Justo N. Comorbidities and relevant outcomes, commonly 
associated with cancer, of patients newly diagnosed with 
advanced non-small-cell lung cancer in Sweden. Eur J Cancer 
Care (Engl). 2020;29(1):e13171. DOI:10.1111/ecc.13171

[9] Tazzeo C, Rizzuto D, Calderón-Larrañaga A, Roso-Llorach A, 
Marengoni A, Welmer AK, Onder G, Trevisan C, Vetrano DL. 
Multimorbidity patterns and risk of frailty in older community-
dwelling adults: A population-based cohort study. Age Ageing. 
2021;50(6):2183-2191. DOI:10.1093/ageing/afab138

[10] Ma KS, Illescas Ralda MM, Veeravalli JJ, Wang LT, Thota E, 
Huang JY, Kao CT, Wei JC, Resnick CM. Patients with juvenile 
idiopathic arthritis are at increased risk for obstructive sleep 
apnoea: A population-based cohort study. Eur J Orthod. 
2022;44(2):226-231. DOI:10.1093/ejo/cjab050

[11] Elemary AMM, Elshawaf WM, Motawea SM, Raafat HA, 
Metawie SA. Predictors of airway and parenchymal lung 
abnormalities in patients with rheumatoid arthritis. Egypt. 
Rheumatol. 2021;43(2), 125-130.

[12] Nakamura Y, Saito Y, Kubota N, Matsumura W, Hosoda C, 
Tamasaki-Kondo A, Nishimura Y, Sunada Y, Fukada M, Ohno 
T, Maegaki Y, Matsuo M, Tokita Y. Identification of sleep 
hypoventilation in young individuals with Becker muscular 
dystrophy: A pilot study. Brain Dev. 2018;40(7):537-543. 
DOI:10.1016/j.braindev.2018.02.012

[13] Katz P, Pedro S, Trupin L, Yelin E, Michaud K. The impact of 
asthma and chronic obstructive pulmonary disease (COPD) on 
patient-reported outcomes in systemic lupus erythematosus 
(SLE). ACR Open Rheumatol. 2021;3(4):221-230. DOI:10.1002/
acr2.11212

[14] Zhu X, Lu S, Zhu L, Yu M, Wei T, Zhu X, Chen D, Chen C. CXCR2 
may serve as a useful index of disease activity in interstitial lung 
disease associated with primary Sjögren’s Syndrome. Front 
Mol Biosci. 2021;8:640779. DOI:10.3389/fmolb.2021.640779

[15] Botman E, Smilde BJ, Hoebink M, Treurniet S, Raijmakers P, 
Kamp O, Teunissen BP, Bökenkamp A, Jak P, Lammertsma AA, 
van den Aardweg JG, Boonstra A, Eekhoff EMW. Deterioration 
of pulmonary function: An early complication in Fibrodysplasia 
Ossificans Progressiva. Bone Rep. 2021;14:100758. DOI: 
10.1016/j.bonr.2021.100758.

[16] Senel GB, Arkali NB, Kilic H, Incesu G, Saltik S, Yalcinkaya C, 
Karadeniz D. Obstructive sleep apnea syndrome and autonomic 
dysfunction in Duchenne muscular dystrophy. Sleep Breath. 
2021;25(2):941-946. DOI:10.1007/s11325.020.02139-5.

[17] Paulin F, Secco A, Benavidez F, Rodríguez Moncalvo JJ, Carballo 
OG, Ingenito F, Fernández ME, Cáceres A, Caro F, Sasaki P, 
Alberti ML, Orausclio P, Riopedre A, Rossi S, de la Vega MC. 
Lung involvement prevalence in patients with early rheumatoid 
arthritis without known pulmonary disease: A multicentric 
cross sectional study. Adv Rheumatol. 2021;61(1):52. 
DOI:10.1186/s42358.021.00209-0.


