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Abstract

The growing prevalence of sedentary lifestyles and prolonged static working 
positions, particularly among office workers, has contributed significantly to the 
development of postural dysfunctions. These dysfunctions are commonly associated 
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with musculoskeletal pain, especially in the cervical region, but their influence on 
cardiorespiratory function remains underexplored in clinical practice.

This paper aims to analyze the relationship between postural alterations, muscular 
activity, and respiratory mechanics, emphasizing the role of physiotherapy in 
optimizing cardiorespiratory function through the treatment of postural dysfunctions.

A narrative and analytical review approach was adopted through the structured 
analysis of contemporary scientific literature indexed in PubMed, Scopus, PEDro, and 
Google Scholar. The review focused on studies investigating the interaction between 
posture, electromyographic activity, respiratory function, and neuromuscular control 
in sedentary populations and individuals with chronic neck pain.

The analyzed evidence demonstrates that forward head posture, thoracic kyphosis, 
and reduced thoracic mobility negatively influence respiratory mechanics and 
ventilatory efficiency. Postural dysfunctions are associated with increased activation 
of cervical and accessory respiratory muscles, reduced diaphragmatic contribution, 
and decreased respiratory muscle performance. Integrated physiotherapeutic 
interventions combining postural correction, respiratory training, and neuromuscular 
re-education were shown to improve respiratory efficiency, reduce pain, and enhance 
functional performance.

Postural dysfunctions should be considered multidimensional functional disorders 
that affect both musculoskeletal and cardiorespiratory systems. Physiotherapy plays 
a critical role in restoring the interaction between posture and respiration through 
integrated therapeutic approaches. Further empirical and longitudinal studies 
are needed to strengthen the evidence regarding the clinical effectiveness of these 
interventions.
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Introduction

In recent decades, transformations in lifestyle and work organization have shifted 
a substantial proportion of the population toward sedentary activities, making 
the office environment one of the most characteristic contexts of this change. 
Prolonged computer use and sustained static postures have created a reality in 
which office workers spend approximately 70–85% of their working time in a 
seated position [1], a behavioral pattern strongly associated with the increasing 
prevalence of musculoskeletal disorders. Neck pain, reported by nearly 50–70% 
of individuals during their lifetime [2], represents one of the most common 
manifestations of this phenomenon, reflecting not only a significant clinical 
burden but also considerable socioeconomic implications. Recent evidence 
suggests that prolonged sedentary behavior affects not only the musculoskeletal 
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system but also systemic physiological functions, including cardiorespiratory and 
metabolic capacity [3].

Despite these findings, clinical management of such disorders remains 
predominantly focused on the treatment of local symptoms, particularly pain 
reduction. Although this approach may provide short-term relief, it often fails 
to address the functional mechanisms underlying the disorder. In this context, 
posture should not be interpreted solely as a static biomechanical element but 
rather as a dynamic factor influencing the organization and coordination of 
multiple physiological systems. Contemporary literature increasingly emphasizes 
that interactions among biological systems are essential for understanding both 
functional performance and dysfunction, supporting a transition toward more 
integrative interpretative models [4].

One of the least explored dimensions within this framework is the influence 
of postural dysfunctions on respiratory function. Alterations in head position 
and thoracic alignment may restrict thoracic cage mobility and negatively 
affect ventilatory mechanics, leading to shallower and less efficient breathing 
patterns. This interaction between biomechanics and physiology establishes a 
functional relationship in which musculoskeletal imbalances directly influence 
cardiorespiratory performance. Recent evidence demonstrates that postural 
restrictions may reduce respiratory capacity and increase reliance on accessory 
respiratory muscles, consequently impairing overall functional efficiency [5].

From this perspective, the analysis of the relationship between posture and 
breathing represents not only an expansion of the theoretical framework but also 
a clinical necessity for the development of more effective therapeutic approaches. 
By considering the human body as an integrated system in which structure and 
function are inseparable, a stronger basis is created for interventions aimed not 
only at symptom reduction but also at the optimization of overall function. Within 
this framework, physiotherapy emerges as a key discipline capable of mediating 
this interaction through the integration of postural correction, respiratory 
training, and neuromuscular control strategies. Such an approach is consistent 
with contemporary directions in research and clinical practice, where the focus 
is progressively shifting from segmental treatment toward restoration of systemic 
functional balance.

Theoretical Framework

Within a scientific environment increasingly oriented toward understanding 
human function beyond traditional disciplinary boundaries, the analysis of the 
relationship between musculoskeletal structure and respiratory function represents 
an effort to redefine the interpretation of performance and dysfunction. Posture, 
as a dynamic equilibrium between skeletal structures and coordinated muscular 



MEDICUS No. 10, ISSUE 1/ 2026 131

activity, should not be considered merely a static state but rather a continuous 
adaptive process responding to functional and environmental demands. Under 
conditions of prolonged exposure to static postures, this balance gradually 
deteriorates, contributing to the development of musculoskeletal imbalances and 
increased functional load on cervical and thoracic segments.

Evidence suggests that non-neutral postures may increase cervical muscle 
activation by up to 30–40%, creating a physiological basis for muscular fatigue and 
neuromuscular dysfunction [6]. More recent studies indicate that these adaptations 
are not exclusively mechanical but represent complex neurophysiological 
responses to prolonged postural stress [7].

In this context, muscular fatigue emerges as a multidimensional phenomenon 
involving both peripheral and central mechanisms that influence contractile 
capacity and motor activation patterns [8,9]. This process becomes particularly 
evident during prolonged static activities, where reductions in motor efficiency 
are associated with measurable changes in electromyographic (EMG) signals. 
Contemporary literature suggests that alterations in motor control and muscular 
load distribution represent key mechanisms in the transition from acute fatigue to 
chronic dysfunction [10].

A fundamental aspect of this framework is the direct interaction between 
posture and respiratory function. The respiratory system, which is closely 
integrated with the musculoskeletal structure, is significantly influenced by 
thoracic and cervical alignment. Postural deviations such as thoracic kyphosis 
and forward head posture may restrict thoracic expansion and promote a more 
superficial and less efficient breathing pattern. Individuals with chronic neck pain 
frequently demonstrate significant reductions in respiratory muscle strength and 
endurance [11], while dysfunctional breathing patterns have been associated with 
increased cervical muscle activity and altered neuromuscular coordination [12].

Recent investigations further demonstrate that thoracic mobility limitations 
and altered breathing strategies directly affect functional capacity and tolerance 
to physical activity [13], reinforcing the concept of an inseparable interaction 
between biomechanics and physiology.

Within this interaction, the diaphragm represents a critical structure linking 
respiratory and postural functions. Beyond its ventilatory role, the diaphragm 
contributes to trunk stability through the regulation of intra-abdominal pressure 
and coordination with stabilizing muscles, becoming activated even prior to 
movement initiation in response to postural demands [14]. More recent evidence 
suggests that diaphragmatic dysfunction influences not only respiration but also 
postural control and movement efficiency, placing the diaphragm at the center of 
a complex functional network [15].

In light of these findings, contemporary physiotherapy is progressively moving 
toward integrative models in which interventions target not only structural 
correction but also restoration of functional balance through postural exercises, 
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motor control re-education, and respiratory training. Evidence indicates that 
combined interventions improve neuromuscular coordination and functional 
performance [16], while the integration of electromyography with respiratory 
assessment provides a more advanced framework for targeted evaluation 
and intervention. Overall, this theoretical analysis highlights the necessity of 
understanding human function as an integrated process in which the interaction 
between posture and breathing plays a decisive role in maintaining efficiency 
and preventing chronic dysfunctions, reflecting the most recent developments in 
clinical research and physiotherapy practice.

Methodology

Search Methodology

This paper was developed using a narrative and analytical literature review 
approach aimed at exploring the interaction between postural dysfunctions 
and cardiorespiratory function. A structured search of scientific literature was 
conducted using the electronic databases PubMed, Scopus, PEDro, and Google 
Scholar. The literature search included studies published between 2000 and 2024 
using combinations of the following keywords:

•	 forward head posture,
•	 respiratory dysfunction,
•	 thoracic mobility,
•	 chronic neck pain,
•	 electromyography (EMG),
•	 respiratory muscle activity,
•	 physiotherapy,
•	 posture and breathing.

Boolean operators (AND/OR) were applied to optimize the search strategy.

Inclusion Criteria 

The review included:

•	 peer-reviewed scientific articles,
•	 clinical and observational studies,
•	 systematic and narrative reviews,
•	 studies published in English,
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•	 studies involving adults aged 18–65 years,
•	 studies investigating the relationship between posture, respiratory function, 

muscular activity, or neuromuscular control.

Exclusion Criteria 

The following studies were excluded:

•	 studies involving severe neurological or cardiorespiratory diseases,
•	 pediatric populations,
•	 non-scientific publications,
•	 conference abstracts without full-text availability,
•	 duplicate publications,
•	 studies lacking methodological clarity.

Literature Selection Process

An initial screening identified approximately 65 potentially relevant articles. After 
title and abstract evaluation, 38 studies were selected for full-text analysis. Finally, 
27 studies meeting the inclusion criteria were incorporated into the conceptual 
synthesis of this review. 

FIGURE 1: PRISMA 2020 flow diagram illustrating the literature selection process
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TABLE 1: Literature Synthesis Table

Author Population Main Findings Clinical Relevance

Kapreli et al. [11] Patients with chronic 
neck pain

Reduced respiratory 
muscle strength and 
endurance

Demonstrates relationship 
between cervical dysfunction 
and respiratory impairment

Kocjan et al. [12] Healthy adults
Altered breathing patterns 
increase cervical muscle 
activity

Supports interaction between 
respiration and postural 
muscles

Andersen et al. [6] Office workers
Increased cervical muscle 
activation in non-neutral 
posture

Highlights biomechanical 
overload in sedentary work

Hodges & Gandevia 
[14] Healthy adults Diaphragm involved in 

postural stabilization
Supports integrated 
respiratory-postural model

Lee et al. [13] Adults with thoracic 
postural alterations

Thoracic posture influences 
respiratory function

Reinforces importance of 
thoracic mobility

Janssens et al. [17] Adults with respiratory 
dysfunction

Respiratory muscle 
dysfunction affects postural 
control

Suggests need for integrated 
rehabilitation

Tong et al. [18] Adults undergoing 
respiratory training

Respiratory training 
improves functional 
performance

Supports physiotherapy-
based interventions

Limitations of the Study

This paper presents several limitations that should be acknowledged. First, the study 
is based on a narrative analytical approach and does not include original experimental 
or clinical data. Second, the reviewed studies demonstrate methodological 
heterogeneity regarding population characteristics, assessment tools, and intervention 
protocols, limiting direct comparison between findings. Third, most available studies 
involve relatively small sample sizes and focus predominantly on chronic neck pain 
populations. Additionally, variations in electromyographic protocols and respiratory 
assessment methods may influence the consistency of findings. Finally, the absence 
of longitudinal evidence limits the ability to establish causal relationships between 
postural dysfunctions and cardiorespiratory impairment.

Future Research Directions

Future studies should focus on:

•	 longitudinal investigations examining the long-term effects of postural 
dysfunctions on respiratory performance;

•	 randomized controlled trials evaluating integrated physiotherapy 
interventions;
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•	 combined use of electromyography and spirometry for comprehensive 
assessment;

•	 investigation of diaphragm function during postural tasks;
•	 workplace prevention programs targeting sedentary populations;
•	 development of standardized rehabilitation protocols integrating postural 

and respiratory training.

Further multidisciplinary research may contribute to the development of 
evidence-based clinical guidelines for the management of postural-respiratory 
dysfunctions.

Results

The literature analyzed in this review demonstrates a consistent relationship 
between postural dysfunctions and alterations in respiratory and neuromuscular 
function. Across the included studies, forward head posture, thoracic kyphosis, 
and reduced thoracic mobility emerged as the most frequently reported postural 
alterations associated with impaired respiratory mechanics.

Several studies identified increased cervical muscle activation during prolonged 
static postures, particularly among office workers and individuals with chronic 
neck pain. Electromyographic findings consistently demonstrated increased 
muscular activity and altered motor recruitment patterns in non-neutral postures, 
suggesting elevated biomechanical loading and neuromuscular fatigue [6,7].

Respiratory dysfunctions associated with postural alterations included reduced 
respiratory muscle strength, decreased thoracic expansion, inefficient ventilatory 
mechanics, and increased reliance on accessory respiratory muscles. Kapreli et 
al. [11] reported significant reductions in respiratory muscle performance in 
patients with chronic neck pain, while Kocjan et al. [12] demonstrated that altered 
breathing patterns significantly increased cervical muscle activity.

The reviewed evidence also highlighted the central role of the diaphragm in 
the interaction between posture and breathing. Studies indicated that impaired 
diaphragmatic activation negatively influences trunk stability, postural control, 
and respiratory efficiency [14,15].

Integrated physiotherapy interventions combining postural correction, 
respiratory exercises, motor control re-education, and neuromuscular training 
demonstrated the most consistent improvements in pain reduction, respiratory 
efficiency, and functional performance. Several studies reported improvements 
ranging from 20–30% in functional and respiratory parameters following 
multidisciplinary rehabilitation approaches [16,18].
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Overall, the findings suggest that postural dysfunctions and respiratory 
impairments are functionally interconnected and should be evaluated and treated 
through integrated physiotherapeutic strategies.

TABLE 2. Functional Interaction Between  
Postural Dysfunctions and Respiratory Impairment

Functional Alteration Physiological 
Consequence Clinical Manifestation Physiotherapy 

Implication

Forward head posture Increased cervical 
muscle activation

Neck pain and muscular 
fatigue

Postural correction and 
motor control exercises

Thoracic kyphosis Reduced thoracic 
expansion

Decreased ventilatory 
efficiency

Thoracic mobility and 
breathing exercises

Reduced diaphragmatic 
activation

Impaired trunk 
stabilization

Inefficient breathing 
mechanics Diaphragmatic training

Increased accessory 
muscle activity

Increased energy 
expenditure Respiratory fatigue Respiratory re-education

Neuromuscular imbalance Altered motor 
recruitment

Reduced functional 
performance Neuromuscular retraining

FIGURE 2. Conceptual Model of the Interaction  
Between Posture, Breathing, and Neuromuscular Function

POSTURAL DYSFUNCTIONS
(Forward Head Posture / Thoracic Kyphosis)

↓
Altered Muscular Activation

↓
Increased Cervical Muscle Load

↓
Neuromuscular Fatigue and Imbalance

↓
Altered Breathing Mechanics

↓
Increased Accessory Respiratory Activity

↓
Reduced Respiratory Efficiency

↓
Functional Limitation and Fatigue

↓
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↓ Integrated Physiotherapy ↓

• Postural Correction
• Respiratory Muscle Training

• Neuromuscular Re-education
• Motor Control Exercises

• Thoracic Mobility Exercises

↓
Improved Functional and Cardiorespiratory

Performance

Discussion

The findings of this review emphasize that postural dysfunctions should not be 
considered merely localized musculoskeletal problems, but rather functional 
disorders that significantly influence the coordination between muscular activity 
and respiratory function. The observed reduction in respiratory efficiency by 
approximately 10–20% and the decrease in respiratory muscle strength by 15–
25% among individuals with chronic neck pain [11,19] demonstrate that the 
impact of posture is both measurable and functionally significant. These findings 
are further supported by contemporary literature highlighting the interaction 
between neuromuscular control and respiratory function under conditions of 
prolonged postural stress [20].

Within this context, traditional therapeutic approaches focusing exclusively on 
pain reduction appear limited. Treating symptoms without addressing alterations 
in muscular activity and neuromuscular coordination often fails to produce 
sustainable outcomes. The increase in cervical muscle activation by up to 30–40% 
in non-neutral postures [6] reflects a persistent functional overload associated 
with muscular fatigue and altered motor control strategies. Consistent with 
these observations, research in motor control suggests that changes in muscular 
recruitment and postural stability are closely related to the way the body manages 
functional loading [10].

Analyses of muscular activity further indicate that prolonged exposure to static 
positions is associated with measurable alterations in EMG signal characteristics, 
including increased amplitude and median frequency shifts, which are linked to 
muscular fatigue and reduced contractile efficiency [8,9]. These changes directly 
influence the activation of accessory respiratory muscles, promoting inefficient 
load distribution. More recent evidence suggests that such neuromuscular 
adaptations represent part of a broader process of functional reorganization in 
response to chronic stress exposure [21].
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In this framework, the increased use of accessory respiratory muscles by 
approximately 20–30% above physiological levels [12] may be interpreted as a 
compensatory strategy that, over time, reduces respiratory efficiency and increases 
energy expenditure. Simultaneously, the reduction in diaphragmatic activation 
during postural tasks by approximately 10–15% [14] reflects a disruption in the 
coordination between postural and respiratory functions, further reinforcing the 
cycle of dysfunction.

These findings support the necessity for a more integrated physiotherapeutic 
approach. Postural correction combined with respiratory training and neuromuscular 
control re-education aims not only to reduce symptoms but also to restore 
functional activation patterns. Such interventions have demonstrated improvements 
of approximately 25–30% in functional parameters and pain reduction [16]. 
Furthermore, recent literature confirms that integrated rehabilitation programs may 
positively influence both biomechanical and respiratory performance, contributing 
to more sustainable functional outcomes [18].

Nevertheless, several limitations should be considered when interpreting 
these findings. Most of the studies included in the present review demonstrate 
methodological heterogeneity regarding population characteristics, assessment 
tools, intervention protocols, and outcome measures. Additionally, the majority 
of available studies involve relatively small sample sizes and predominantly focus 
on chronic neck pain populations, limiting the generalizability of findings. The 
narrative nature of this review also limits the possibility of quantitative synthesis 
and meta-analytic interpretation.

Future research should prioritize longitudinal and randomized controlled 
studies investigating the long-term effects of integrated physiotherapy interventions 
on respiratory and postural function. Further investigation combining 
electromyography, respiratory assessment, and functional performance measures 
may contribute to a more comprehensive understanding of the interaction between 
musculoskeletal and cardiorespiratory systems.

Overall, postural and respiratory dysfunctions appear to be inseparably 
interconnected. Alterations in muscular activity and neuromuscular control 
represent key mechanisms linking structure and function, reinforcing the 
argument for integrative approaches in both clinical management and scientific 
research.

Practical Implications

The findings of this review have important implications for physiotherapy practice, 
particularly in sedentary populations where the interaction between postural 
dysfunctions and respiratory impairment is becoming increasingly prevalent. 
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Contemporary evidence indicates that rehabilitation programs integrating 
postural correction with respiratory training may produce clinically meaningful 
improvements in pain reduction, ventilatory efficiency, muscular coordination, 
and overall functional performance [16]. More recent investigations have 
further demonstrated that integrated physiotherapeutic interventions contribute 
not only to symptom management but also to the restoration of more efficient 
neuromuscular and respiratory activation patterns, thereby supporting sustainable 
functional recovery [20].

These findings suggest that fragmented therapeutic approaches focusing 
exclusively on isolated symptoms or anatomical regions may be insufficient 
for achieving long-term clinical outcomes. Instead, rehabilitation should 
be conceptualized as a multidimensional and system-oriented process in 
which structural, neuromuscular, and respiratory components are addressed 
simultaneously. Within this framework, postural correction should be combined 
with interventions targeting breathing mechanics, thoracic mobility, motor 
control, and muscular endurance in order to optimize functional integration 
between systems.

From a clinical perspective, improving respiratory mechanics through 
physiotherapeutic intervention may reduce excessive reliance on accessory 
respiratory muscles and minimize compensatory cervical muscle overactivation. 
This may subsequently decrease mechanical stress on cervical and thoracic 
structures, improve movement efficiency, and reduce fatigue during functional 
activities. In addition, contemporary literature emphasizes that motor control and 
breathing re-education contribute significantly to optimized load distribution and 
reduced functional stress across spinal segments [10].

Another relevant implication concerns the increasing importance of 
individualized rehabilitation strategies. The integration of electromyographic 
assessment, respiratory function evaluation, and postural analysis may facilitate 
a more precise identification of functional imbalances and compensatory 
neuromuscular strategies. Such an approach allows clinicians to develop more 
targeted and personalized rehabilitation protocols. Recent studies suggest 
that combining electromyography with respiratory assessment substantially 
improves clinical precision and intervention effectiveness [17], supporting the 
implementation of evidence-based physiotherapy models.

Furthermore, patient education should be considered a central component of 
rehabilitation. Increasing patient awareness regarding posture, breathing patterns, 
ergonomic habits, and sedentary behavior may contribute significantly to long-
term adherence and prevention of symptom recurrence. In occupational settings, 
preventive physiotherapy programs focusing on ergonomics, postural awareness, 
workplace mobility, and respiratory exercises may reduce the incidence of chronic 
musculoskeletal and respiratory dysfunctions among office workers and sedentary 
populations.
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Finally, these findings reinforce the importance of interdisciplinary 
collaboration in rehabilitation practice. Effective management of postural-
respiratory dysfunctions may require coordinated interventions involving 
physiotherapists, rehabilitation physicians, occupational health specialists, 
ergonomists, and exercise professionals. Such multidisciplinary approaches may 
optimize both functional outcomes and quality of life in individuals affected by 
chronic postural dysfunctions.

Conclusions

Postural dysfunctions should be understood as multidimensional functional 
disorders that influence not only the musculoskeletal system but also respiratory 
and cardiorespiratory function. The evidence analyzed in this review demonstrates 
a significant interaction between postural alignment, neuromuscular control, and 
breathing mechanics, particularly among sedentary populations and individuals 
with chronic neck pain.

Alterations such as forward head posture, thoracic kyphosis, and reduced 
thoracic mobility appear to contribute to inefficient breathing patterns, increased 
activation of accessory respiratory muscles, impaired diaphragmatic function, and 
reduced ventilatory efficiency. These physiological and biomechanical changes 
may negatively affect functional capacity, movement efficiency, and overall quality 
of life.

The findings further suggest that integrated physiotherapy approaches 
combining postural correction, respiratory training, motor control exercises, and 
neuromuscular re-education provide more effective and sustainable outcomes 
compared to isolated therapeutic interventions. Within this context, physiotherapy 
has the potential not only to optimize structural alignment but also to restore 
functional integration between respiratory and musculoskeletal systems.

Overall, the interaction between posture and respiration supports the concept 
of the human body as an interconnected functional system in which dysfunction 
in one component inevitably influences others. Consequently, rehabilitation 
strategies should adopt multidimensional and evidence-based approaches aimed 
at restoring systemic functional balance rather than focusing solely on symptom 
reduction.

Further longitudinal, experimental, and multidisciplinary studies are 
necessary to strengthen the current evidence base and support the development of 
standardized clinical protocols for the assessment and management of postural-
respiratory dysfunctions.
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