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ABSTRACT 

Forward head posture (FHP) is a typical postural deviation which is increasingly 

prevalent in contemporary populations and is accompanied by serious 

musculoskeletal and psychological implications. This literature review focuses 

on the biomechanical nature of FHP and its connection with the tissue 

mechanosensitivity, chronic neck pain, and psychological health. It has been 

shown that changes in cervical position enhance mechanical loading, which 

causes muscle imbalance, peripheral sensitization, central sensitization, and low 

pain thresholds. Other psychological factors like stress, anxiety and fear-

avoidance are also players in the process of interacting with the pain 

mechanisms to produce a biopsychosocial cycle. Knowledge of these interactions 

helps to justify the importance of thorough evaluation and 

multimodal/biopsychosocial rehabilitation interventions in order to achieve 

better clinical outcomes. 
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 INTRODUCTION 

One of the most frequent postural deviations observed in the 

contemporary population is the forward head posture (FHP) that 

consists in the forward location of the head in comparison to the 

upright position of the trunk [1]. Such a change in position 

contributes to the increase of load on the cervical spine and other 

musculoskeletal structures, which is by far higher than what the 

neck biomechanical requirements would assume [2]. In recent 

decades, the incidence of FHP has increased significantly, which is 

mostly explained by the fact that people have become accustomed 

to using smartphones, computers, and other electronic means, live 

sedentary, and do not know the principles of good ergonomics [3]. 

Consequently, FHP has become a critical social issue of health 

concern to both the elderly and the youth especially adolescents 

[4]. 

Biomechanically, forward head position changes the normal 

cervical curve, which results in compressional forces acting on the 

cervical vertebrae and tensile forces acting on musculature of the 

posterior cervix, ligaments, and fascia [5]. This chronic abnormal 

loading is a contributing factor to muscular imbalance, decreased 

cervical mobility and neuromuscular control [6]. Such mechanical 

stresses can cause sensitization of peripheral tissues to heighten 

tissue mechanosensitivity with time [7].  

Tissue mechanosensitivity is the extreme sensation of pain to 

mechanical stimuli, which is usually measured by the pressure 

pain thresholds [8]. FHP patients often complain of discomfort in 

the neck, shoulders, and headaches, and some of them can be 

associated with the increased tenderness of the myofascial, the 

formation of trigger points, and the changes in the nociceptive 

processing [9]. Besides its musculoskeletal effects, forward head 

posture has also been implicated in an increasing trend of central 

pain modulation and psychological wellbeing [10]. In FHP, 

persistent pain and chronic postural tension could be the cause of 

central sensitization, where the nervous system is more sensitive to 

both noxious and non-noxious stimuli [11]. This extreme 

sensitivity is capable of sustaining pain in the case of no continuing 

tissue damage [12]. Besides, there is evidence that is emerging that 

postural dysfunction is bi directionally related to psychological 

issues like stress, anxiety, depression, and poor quality of life [13]. 

Psychological distress could increase pain perception and muscle 

tension whereas chronic pain and postural discomfort could have 

a detrimental effect on emotional well-being [14]. There is also a 

functional impairment and social cost of FHP-related pain that 

affects psychological health [15]. Work productivity, poor sleep, 

and restrictions in the daily activities may become the reasons of 

frustration, helplessness, and lowered self-efficacy [16]. Also, 

posture changes were linked to the mood and self-perception, and 

a bent or tilted head might support negative moods [17].  

These experiences illustrate the need to pursue a biopsychosocial 

approach to the studies of the impact of FHP [18]. Since the 

prevalence of forward head posture is increasing, and its influence 

has a complex nature, there is a necessity to investigate it 

thoroughly in terms of its effect on tissue mechano sensitivity and 

psychological health [19]. The interaction of biomechanical stress, 

pain sensitivity, and psychological issues is crucial to creating 

effective assessment measures and overall rehabilitation 

procedures [20]. It is possible that by considering FHP as a physical 

correction perspective and providing appropriate treatment 

through pain modulation and psychological assistance, one can 

achieve better clinical outcomes and quality of life [21]. 

 

 

REVIEW 

Forward Head Posture: Definition and Biomechanical Implication. 

Forward head posture (FHP) refers to an anterior movement of the 

head over the trunk, which is normally measured in 

craniovertebral angle [22]. A smaller craniovertebral angle is an 

indicator of more severe FHP, and mechanical loading on the 

cervical spine [23]. As the head pushes forward by one inch the 

weight lifted by the cervical structures is significantly greater and 

thus the cervical extensors, upper trapezius, levator scapulae, and 

suboccipital muscles are over strained [24]. At the same time, deep 

cervical flexor muscles usually become weak or inhibited, which 

leads to muscular imbalance and postural instability [25]. It is not 

only that muscles are affected by this change in the biomechanical 

environment, but also that ligaments, intervertebral discs, and 

neural tissues are impacted [26]. The degenerative changes may be 

triggered by prolonged exposure to these abnormal loads and 

impaired cervical proprioception, thus predisposing to pain and 

dysfunction [27]. 

Table 1: Forward head posture causes biomechanical imbalance and cervical dysfunction 

Definition of Forward Head 

Posture 

Anterior displacement of the head relative to the trunk 

Measurement Parameter Commonly assessed using the craniovertebral angle 

Severity Indicator A reduced craniovertebral angle indicates increased severity of forward head posture and greater 

cervical loading 

Mechanical Loading Effect Forward translation of the head significantly increases the load on cervical spine structures 

Overstrained Muscles Cervical extensors, upper trapezius, levator scapulae, and suboccipital muscles 

Muscle Inhibition Weakness or inhibition of deep cervical flexor muscles 

Resulting Muscle Imbalance Development of muscular imbalance and postural instability 

Other Affected Structures Ligaments, intervertebral discs, and neural tissues 

Long-Term Consequences Degenerative changes, impaired cervical proprioception, pain, and functional dysfunction 
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Forward Head Posture and Tissue Mechanosensitivity 

Tissue mechanosensitivity is the enhanced sensitivity of tissues or 

pain response to mechanical stimuli e.g. pressure or stretch [28]. A 

number of reports have shown that FHP individuals have lower 

pressure pain thresholds in the muscles of the girdle of the neck 

and shoulder, which implies an increase in mechanosensitivity 

[29]. This occurrence is typical in muscles that are continuously 

overworked like the upper trapezius and suboccipital area [30]. 

Long-term tensile loads on the back cervical muscles in FHP could 

lead to microtrauma, ischemia, and the build-up of metabolic 

waste, which can stimulate nociceptors and lead to peripheral 

sensitization [31]. Central sensitization in the long term, recurring 

nociceptive stimulation can result in an increase in the intensity of 

pain responses and changes in the mechanisms of pain modulation 

at the central nervous system [32]. Moreover, myofascial trigger 

points also commonly occur in people with FHP and are cited 

triggers of localized and referred pains [33]. These trigger points 

also decrease the threshold of pressure pain and heighten tissue 

sensitivity, which creates a pain and postural dysfunction cycle 

[34]. These results emphasize the implication of FHP as a cause of 

both peripheral and central pain sensitization processes [35] 

(Figure 1). 

 

Figure 1: Forward head posture induces peripheral and central pain sensitization 

Correlation of Forward Head Posture and Neck Pains. 

FHP and chronic neck pain have been found to be strongly 

correlated. Patients who have severe FHP usually complain about 

the high level of pain, the reduced range of motion of the cervix, 

and a functional disability [36]. This relationship seems to be 

multifactorial as it entails mechanical stress, disturbed 

neuromuscular control, and tissues that are sensitized [37]. Pain, in 

its turn, might strengthen poor posture by providing protective 

muscle guarding and fear-avoidance mechanisms, and become a 

self-perpetuating mechanism [38]. The causal role of posture in the 

development of pain has proven to be supported by evidence 

demonstrating that correction of FHP with the help of postural 

retraining and strengthening of deep cervical flexors may result in 

the improvement of pain intensity and pressure pain thresholds 

[39]. 

Aspect Description 

Association Forward head posture is strongly correlated with chronic neck pain 

Pain Severity Increased pain intensity observed with greater severity of FHP 

Cervical Mobility Reduced cervical range of motion in individuals with FHP 

Functional Impact Increased functional disability associated with FHP 

Contributing Factors Mechanical stress, impaired neuromuscular control, and tissue sensitization 

Pain–Posture Interaction Pain reinforces poor posture through muscle guarding and fear-avoidance behaviors 

Nature of Relationship Self-perpetuating cycle between pain and postural dysfunction 

Effect of Postural Correction Postural retraining and deep cervical flexor strengthening reduce pain and improve pressure pain thresholds 

Table 2: Forward head posture strongly influences neck pain severity 
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Posture Forward and Mental well-being 

In addition to musculoskeletal effects, forward head posture has progressively been associated with negative psychological effects [40]. The 

presence of chronic pain as a result of FHP can be a major mental health issue that leads to augmented degrees of stress, anxiety, depression, 

and diminished health-related quality of life [41]. Constant pain and disability can cause emotional distress, sleeping problems, and a decrease 

in social and work activities [42]. The new studies also indicate that even the posture itself can affect the emotional states [43]. Bent or forward 

head positions have been known to correlate with negative mood, low confidence and high levels of fatigue, and erect postures are found to 

correlate with high mood and vigor [44]. These results suggest that there is a bidirectional relationship and psychological distress can increase 

postural alignment by raising muscle tension and poor posture can solidify negative psychological states [45] (Figure 2). 

 

Figure 2: Forward head posture and mental health form bidirectional cycle 

 

Mechanosensitivity and Psychological Interaction of Biopsychosocial. 

A biopsychosocial model is the most appropriate to explain the 

connection between the tissue mechanosensitivity and the 

psychological health of individuals with FHP [46]. Psychological 

elements including catastrophizing, fear of movement and stress 

may increase the intensity of perception of pain and reduce the 

threshold of pain because of its impact on the central pain 

processing pathways [47]. Increased levels of stress can enhance 

muscle tone, and the effect of the sympathetic nervous system, 

which further increases the sensitivity of the tissues [48]. On the 

contrary, an increased mechanosensitivity and persistent pains 

may have an adverse effect on psychological health, causing a 

vicious circle of pain and emotional suffering. This interaction 

highlights the need to consider physical and psychological aspects 

of the treatment of FHP-related disorders [49] (Figure 3). 

 

 Figure 3: Biopsychosocial interactions amplify mechanosensitivity and psychological distress 
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Clinical and Research Implications 

The literature review demonstrates the necessity of involving the 

assessment plan that includes not only postural analysis but also 

assessment of tissue mechanosensitivity and the screening of 

psychological distress [50]. FHP interventions need to be 

multimodal; they must include postural correction, strengthening 

and stretching exercises, pain modulation methods and  

 

psychological support when necessary [51]. Longitudinal studies 

should be considered in future so as to determine causal 

relationship and investigate efficacy of integrated biopsychosocial 

interventions. By comprehending the complicated interplay 

between the posture, pain sensitivity and psychological health, it is 

possible that the rehabilitation results will be improved and the 

chronic neck pain burden of forward head posture decreases [52]. 

Domain Implications 

Clinical Assessment Comprehensive evaluation including postural analysis, tissue mechanosensitivity assessment, and screening for 

psychological distress 

Treatment Approach Multimodal interventions combining postural correction, strengthening and stretching exercises, pain modulation 

techniques, and psychological support 

Rehabilitation 

Strategy 

Integrated biopsychosocial management to address physical and psychological contributors 

Research Direction Need for longitudinal studies to establish causal relationships 

Intervention 

Evaluation 

Assessment of effectiveness of integrated biopsychosocial interventions 

Expected Outcomes Improved rehabilitation outcomes and reduced burden of chronic neck pain associated with forward head posture 

 Table 3: Multimodal biopsychosocial approach improves forward head posture outcomes 

  DISCUSSION 

This review shows that forward head posture (FHP) is strongly 

linked with heightened tissue mechanosensitivity and negative 

psychological effects, and thus has a multidimensional health 

outcome [53]. It has been proven repeatedly that patients with 

FHP have lower pressure pain thresholds in cervical and 

shoulder girdle muscles, which means that they have increased 

tissue sensitivity [54]. At FHP, there is a potential that long-term 

abnormal mechanical loading causes microtraumas, ischemia, 

and prolonged nociceptive input, which help in peripheral and 

central sensitization, and maintenance of neck pain [55]. It seems 

that the connection between FHP and chronic neck pain is 

mediated by the changes in cervical biomechanics and the lack 

of neuromuscular control [56]. When anterior head translation is 

increased, it increases the stress on posterior cervical structures, 

which facilitates muscle imbalance and movement adaptations 

toward pains [57]. These alterations would strengthen poor 

positioning and develop a vicious circle of dysfunction and 

pain.FHP also determines a lot in psychological health. The 

effect of FHP on chronic pain and functional limitations have 

been found to be coupled with increased stress, anxiety, and 

depressive symptoms, as well as decreased quality of life [58]. 

Moreover, the influence of postural alignment may be 

independent of the current emotional state, as forward head 

position corresponds to negative mood and decreased self-

efficacy [59]. Pain can also be enhanced by psychological distress 

that changes the modulation of central pain and raises muscle 

tension [60]. The relationship between the mechanosensitivity of 

tissues and psychological variables promotes a biopsychosocial 

approach to the disorders of FHP. Fear-avoidance and stress as 

psychological variables can reduce the pain thresholds, and 

chronic pain and mechanosensitivity can harm mental health 

[61]. As such, management measures are not to be limited to 

correction of the posture. These results have clinical implications 

in that they support biomechanical, sensory, and psychological 

elements of multimodal approaches to rehabilitation. The fact 

that most of the studies are cross-sectional, however, prevents 

causal inference. The longitudinal and interventional studies in 

the future are required to help elucidate the process and to 

optimize the holistic approaches to treatment [62]. 

 

  CONCLUSION  

Forward head position is a common postural deviation that has 

serious consequences concerning the mechanosensitivity of 

tissues and the psychological well-being. There is evidence to 

suggest that reduced cervical biomechanics during forward head 

posture are associated with augmented mechanical strain, 

increment of pain sensitivity, and onset of chronic neck pain. 

Also, the close interaction of postural dysfunction, perception of 

pain, and psychological distress emphasize the value of an 

interdisciplinary approach, which is a biopsychosocial one. A 

multimodal approach to intervention based on postural 

alignment, modulation of pain, and psychology should be 

applied to the effective management of forward head posture. 

More longitudinal and interventional research is needed to 

explain the cause and effect as well as to develop the best and 

comprehensive strategies of rehabilitation. 
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