[image: ]
https://doi.org/10.61919/ar95bv11
JHWCR | 2026;4(5) | ISSN 3007-0570 | © 2026 The Authors | CC BY 4.0 | Page 2
[bookmark: OLE_LINK1]Original Article
Association Between Clinically-Assessed Scapular Dyskinesia and Neck Disability and Functional Performance Among Gym-Goers: A Cross-Sectional Study
Wajeeha Hameed¹, Ghulam Fatima², Momina Arif², Hoorab Hameed¹, Mishal Jamal³, Ahmad Faraz²
¹ Green International University, Lahore, Pakistan
² The University of Lahore, Lahore, Pakistan
³ Riphah International University, Lahore, Pakistan

* Corresponding author: Wajeeha Hameed, drwajiha525@gmail.com
Abstract
Background: Scapular dyskinesia is characterized by abnormal scapular movement and impaired neuromuscular control of the scapulothoracic joint. Altered scapular biomechanics can influence shoulder stability, pain perception, and cervical spine mechanics, potentially contributing to neck disability and reduced functional performance. Recreational gym-goers frequently perform repetitive upper-limb resistance exercises, which may increase mechanical stress on the scapular stabilizing musculature; however, limited evidence exists regarding the relationship between scapular dyskinesia, neck disability, and functional performance in this population. Objective: To determine the association between clinically assessed scapular dyskinesia, neck disability, pain intensity, and functional performance among gym-goers. Methods: A cross-sectional observational study was conducted among 187 gym-goers aged 18–35 years recruited from commercial gyms. Scapular dyskinesia was assessed using the Scapular Assistance Test (SAT). Pain intensity was measured using the Numeric Rating Scale (NRS), neck disability using the Neck Disability Index (NDI), and shoulder-related functional performance using the Shoulder Pain and Disability Index (SPADI). Associations between variables were analyzed using the chi-square test with statistical significance set at p < 0.05. Results: Positive SAT findings were observed in 118 participants (63.1%), indicating a high prevalence of scapular dyskinesia. Significant associations were found between SAT results and SPADI functional performance scores (p = 0.002), pain intensity (p < 0.001), and neck disability (p = 0.013). Participants with scapular dyskinesia demonstrated higher frequencies of severe pain and greater levels of functional disability compared with those without dyskinesia. Conclusion: Scapular dyskinesia was significantly associated with increased pain intensity, neck disability, and reduced shoulder-related functional performance among gym-goers. These findings highlight the importance of evaluating scapular mechanics in physically active individuals and support the integration of scapular stabilization strategies within rehabilitation and training programs. Keywords: Scapular dyskinesia, neck disability, shoulder pain, functional performance, gym-goers, shoulder biomechanics.
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Introduction
Scapular dyskinesia refers to an alteration in the normal position or motion of the scapula during shoulder movement, reflecting impaired neuromuscular control and biomechanical dysfunction of the scapulothoracic joint. Proper scapular motion is essential for maintaining efficient shoulder biomechanics, optimizing glenohumeral stability, and distributing mechanical loads across the upper kinetic chain during arm elevation and overhead activities (1). When scapular movement becomes abnormal, characterized by excessive winging, anterior tilting, or reduced upward rotation, the coordinated interaction between the scapula, humerus, and cervical spine may be disrupted. Such disturbances can compromise shoulder function, narrow the subacromial space, and increase the risk of pain, fatigue, and functional impairment during repetitive upper-extremity tasks (2). These biomechanical alterations may also affect adjacent anatomical regions, particularly the cervicothoracic junction, thereby contributing to neck discomfort and functional limitations.
The pathophysiology of scapular dyskinesia is multifactorial and involves altered muscle activation patterns, fatigue of scapular stabilizing muscles, proprioceptive deficits, and impaired motor control of the scapulothoracic complex (3). Weakness or delayed activation of key stabilizers such as the serratus anterior, lower trapezius, and middle trapezius can lead to abnormal scapular positioning and movement patterns during arm elevation (4). Over time, these dysfunctional patterns may alter the distribution of mechanical stress across the shoulder and cervical regions, potentially contributing to pain and decreased physical performance (5). Previous studies have shown that scapular dyskinesia is frequently observed in individuals engaged in activities involving repetitive or overhead arm movements, including athletes participating in sports such as tennis, baseball, and swimming (6). In such populations, repetitive loading of the shoulder complex can disrupt normal scapular kinematics and increase the likelihood of musculoskeletal injury (7).
The clinical significance of scapular dyskinesia extends beyond localized shoulder dysfunction. Emerging evidence suggests that abnormal scapular mechanics may influence cervical spine loading and neuromuscular control, potentially contributing to neck pain and disability (8). Altered scapular positioning can disrupt cervicothoracic alignment and modify the activation patterns of neck and shoulder musculature, increasing mechanical stress on cervical structures during dynamic movements (9). These biomechanical changes may reduce cervical range of motion, impair muscular endurance, and compromise functional performance in activities that require coordinated upper-quarter movement (10). Consequently, individuals with scapular dyskinesia may experience not only shoulder-related symptoms but also broader impairments in neck function and daily physical activities.
Several studies have examined the prevalence and clinical implications of scapular dyskinesia in different populations. Research conducted among overhead athletes has reported high prevalence rates, with scapular dysfunction identified in a substantial proportion of individuals with shoulder pain or performance limitations (11). Similarly, investigations in occupational populations have demonstrated a significant association between scapular dyskinesia and neck or shoulder pain, particularly among individuals exposed to prolonged postural stress or repetitive upper-limb tasks (12). In addition, evidence from athletic populations indicates that altered scapular mechanics may influence shoulder strength profiles, functional performance outcomes, and patient-reported disability scores (13). Collectively, these findings highlight the potential role of scapular dyskinesia as a contributing factor to both pain and functional impairment across diverse physical activity contexts.
Despite growing recognition of the clinical relevance of scapular dyskinesia, existing research has predominantly focused on elite athletes, overhead sport participants, or occupational groups. Recreational gym-goers represent a physically active population that frequently engages in resistance training and repetitive upper-body exercises, which may place substantial mechanical demands on the shoulder complex. However, limited empirical evidence is available regarding the relationship between scapular dyskinesia, neck disability, and shoulder-related functional performance in this population. Given the increasing global participation in gym-based fitness training, understanding musculoskeletal risk factors in this group is essential for developing targeted preventive and rehabilitative strategies.
Furthermore, most previous studies have primarily examined either shoulder pain or scapular dysfunction in isolation, with comparatively fewer investigations evaluating their combined association with neck disability and functional performance measures. The interconnected biomechanical relationship between the scapula, shoulder, and cervical spine suggests that dysfunction in one component may influence outcomes across the entire upper-quarter kinetic chain. Therefore, examining these variables simultaneously may provide a more comprehensive understanding of how scapular movement abnormalities relate to pain perception, functional limitations, and disability in physically active individuals.
From a clinical and rehabilitation perspective, early identification of scapular dysfunction may allow clinicians, physiotherapists, and strength-training professionals to implement targeted interventions aimed at restoring normal scapular control and improving upper-quarter function. Such interventions typically include strengthening of scapular stabilizing muscles, neuromuscular retraining, and movement pattern correction, which have been shown to improve shoulder mechanics and reduce pain in athletic populations (14). However, the applicability of these findings to recreational gym-goers remains insufficiently explored.
Therefore, the present study aimed to investigate the association between clinically assessed scapular dyskinesia and neck disability and functional performance among gym-goers. Specifically, the study evaluated scapular dyskinesia using the Scapular Assistance Test, neck disability using the Neck Disability Index, and shoulder-related pain and functional limitation using the Shoulder Pain and Disability Index. It was hypothesized that gym-goers demonstrating clinical signs of scapular dyskinesia would exhibit higher levels of neck disability, greater pain intensity, and poorer functional performance compared with those without scapular dyskinesia.
Methods
This cross-sectional observational study was conducted to examine the association between clinically assessed scapular dyskinesia, neck disability, and shoulder-related functional performance among recreational gym-goers. The cross-sectional design was selected because it allows evaluation of relationships between musculoskeletal variables within a defined population at a single point in time without manipulating exposure or outcomes. Such a design is appropriate for exploring biomechanical and clinical associations in physically active populations and has been widely used in musculoskeletal and sports medicine research investigating upper-quarter dysfunction (15). Data collection was carried out at multiple commercial fitness centers located in Lahore, Pakistan, where individuals routinely engage in resistance and fitness training activities.
Participants were recruited from local gyms through direct approach and voluntary participation. Individuals were screened for eligibility prior to enrollment. The inclusion criteria comprised male and female gym-goers aged between 18 and 35 years who had been attending a commercial gym for strength or fitness training at least twice per week for a minimum duration of three months. This criterion ensured that participants had sufficient exposure to gym-based training activities that may influence shoulder and scapular biomechanics. Eligible participants were required to have a body mass index within the range of 18.5–29.9 kg/m² to minimize confounding effects related to underweight or obesity on musculoskeletal function. Individuals were excluded if they had a history of acute or chronic injury involving the neck, shoulder, scapulothoracic region, or acromioclavicular joint, previous cervical or shoulder surgery, known cardiovascular disease limiting physical activity, or diagnosed systemic musculoskeletal conditions such as fibromyalgia. These criteria were applied to reduce confounding from underlying pathology that could independently influence pain, disability, or scapular motion (16).
Potential participants were informed about the purpose, procedures, and voluntary nature of the study before enrollment. Those who agreed to participate provided written informed consent prior to data collection. Participant recruitment and assessment were conducted by trained physiotherapy researchers using standardized testing procedures. Demographic characteristics including age, sex, height, weight, and body mass index were recorded using a structured questionnaire. Height was measured using a stadiometer and weight using a calibrated digital scale, from which body mass index was calculated using the formula weight in kilograms divided by height in meters squared. Data collection was performed during scheduled visits at participating gyms to ensure minimal disruption to the participants’ regular training routines.
The primary exposure variable in the study was the presence of scapular dyskinesia, which was clinically assessed using the Scapular Assistance Test (SAT). The SAT is a commonly used clinical assessment technique to determine whether altered scapular motion contributes to shoulder symptoms during arm elevation (17). During the test, the examiner manually assisted the scapula by applying pressure to facilitate upward rotation and posterior tilt while the participant actively elevated the arm in shoulder flexion. A reduction in pain or improvement in range of motion during assisted movement compared with unassisted movement was considered a positive SAT finding, indicating abnormal scapular motion consistent with scapular dyskinesia. To enhance reliability and reduce measurement bias, the same trained examiner performed all SAT assessments following standardized testing procedures.
Pain intensity was assessed using an 11-point Numeric Rating Scale (NRS), which ranges from 0 indicating no pain to 10 representing the worst imaginable pain. The NRS is widely used in clinical and musculoskeletal research due to its strong reliability, validity, and responsiveness for evaluating pain intensity in both acute and chronic conditions (18). Participants were asked to rate their current shoulder or neck pain level during physical activity or exercise. Pain scores were recorded as continuous values and later categorized into clinically meaningful ranges for descriptive analysis.
Neck-related disability was measured using the Neck Disability Index (NDI), a validated self-reported questionnaire consisting of ten items that assess functional limitations associated with neck pain, including personal care, lifting, reading, work, headaches, concentration, and recreational activities. Each item is scored from 0 to 5, yielding a total score ranging from 0 to 50, with higher scores indicating greater disability (19). The NDI has demonstrated strong reliability and validity across diverse clinical populations and is widely used in studies investigating cervical musculoskeletal disorders. Shoulder-related pain and functional limitation were assessed using the Shoulder Pain and Disability Index (SPADI), a 13-item patient-reported questionnaire composed of pain and disability subscales. Each item is rated on a scale from 0 to 10, and scores are converted into a percentage ranging from 0 to 100, with higher scores indicating greater pain and functional impairment (20). Both questionnaires were self-administered under researcher supervision to ensure accurate completion.
The primary independent variable in the study was SAT status (positive or negative), representing the presence of clinically observable scapular dyskinesia. Dependent outcome variables included neck disability scores measured by the NDI, shoulder pain and disability measured by the SPADI, and pain intensity measured using the NRS. Demographic variables including age, sex, and body mass index were recorded as potential covariates because these factors may influence musculoskeletal pain perception and functional capacity in physically active populations. Standardized data collection protocols were used to minimize information bias and ensure consistent assessment conditions for all participants.
The sample size was determined using OpenEpi statistical software based on prevalence estimates reported in previous studies examining the association between scapular dyskinesia and neck or shoulder dysfunction in physically active populations (21). Using a 95% confidence level and an anticipated prevalence proportion derived from earlier literature, the calculated sample size ensured adequate statistical power to detect significant associations between scapular dyskinesia and the clinical outcome variables. A total of 187 participants were included in the final analysis.
Data were entered and analyzed using the Statistical Package for the Social Sciences (SPSS) version 27.0. Continuous variables such as age, height, weight, and questionnaire scores were summarized using means and standard deviations, while categorical variables were presented as frequencies and percentages. The association between scapular dyskinesia status and categorical outcome variables, including categories of pain intensity, neck disability, and SPADI functional scores, was evaluated using the chi-square test of independence. Statistical significance was defined as a p-value less than 0.05. Prior to analysis, data were screened for completeness and internal consistency to ensure accuracy. Cases with incomplete questionnaire responses were excluded from the final dataset to maintain analytical integrity.
Ethical approval for the study was obtained from the institutional ethics review committee prior to participant recruitment. The study procedures were conducted in accordance with the ethical principles outlined in the Declaration of Helsinki. Participants were assured that their participation was voluntary and that they could withdraw from the study at any time without any consequences. All collected data were anonymized and stored securely to maintain participant confidentiality. Standardized measurement protocols, consistent examiner training, and systematic data entry procedures were implemented to enhance reproducibility and ensure the reliability and integrity of the collected data.
Results
The study included 187 gym-goers with a mean age of 25.75 ± 5.11 years (range 18–35 years). The mean height and weight of the participants were 176.64 ± 14.46 cm and 69.36 ± 12.43 kg, respectively. In terms of sex distribution, 97 participants (51.9%) were male, while 90 participants (48.1%) were female, indicating a relatively balanced representation of both sexes. Regarding body mass index classification, the majority of the sample (178 participants, 95.2%) fell within the normal BMI range, whereas only 9 participants (4.8%) were categorized as overweight, suggesting that most individuals in the sample had body compositions consistent with general fitness participation.
Pain intensity measured using the Numeric Rating Scale (NRS) demonstrated varying levels of pain among participants. A total of 43 participants (23.0%) reported no pain, while 47 participants (25.1%) experienced mild pain. The largest proportion of the sample, 65 participants (34.8%), reported moderate pain, indicating that mild to moderate discomfort was common among gym-goers. More severe pain categories were less frequent, with 12 participants (6.4%) reporting severe pain, 11 participants (5.9%) experiencing very severe pain, and 9 participants (4.8%) reporting the worst possible pain. These findings indicate that although a considerable proportion of participants experienced some degree of musculoskeletal pain, extreme pain levels were relatively uncommon.
The Scapular Assistance Test (SAT) revealed that 118 participants (63.1%) had a positive SAT result, indicating the presence of scapular dyskinesia, whereas 69 participants (36.9%) had a negative SAT result. This suggests that nearly two-thirds of the gym-going population in the study demonstrated altered scapular movement patterns, highlighting the relatively high prevalence of scapular dyskinesia within this physically active population. Analysis of the relationship between scapular dyskinesia and functional performance assessed using the Shoulder Pain and Disability Index (SPADI) showed a statistically significant association (p = 0.002, Cramér’s V = 0.28). Among participants with moderate SPADI scores (21–40), 4 out of 5 individuals (80%) demonstrated positive SAT findings, while only 1 participant (20%) had a negative SAT result. In the severe SPADI category (41–60), 37 participants (48.7%) were SAT positive compared with 39 participants (51.3%) who were SAT negative. A more pronounced difference was observed in the very severe SPADI category (61–80), where 69 participants (70.4%) had positive SAT findings compared with 29 participants (29.6%) with negative SAT results. In the extremely severe SPADI category (81–100), all 8 participants (100%) demonstrated positive SAT results. These results indicate that participants with scapular dyskinesia were disproportionately represented in the higher disability categories, suggesting poorer shoulder-related functional performance among individuals with altered scapular mechanics.
A significant relationship was also identified between pain intensity and scapular dyskinesia (p < 0.001, Cramér’s V = 0.41). Among participants reporting mild pain, 10 individuals (55.6%) had positive SAT findings compared with 8 individuals (44.4%) who were SAT negative. In the moderate pain category, 29 participants (39.2%) were SAT positive, while 45 participants (60.8%) were SAT negative. However, a marked increase in SAT positivity was observed in higher pain categories. In the severe pain category, 58 participants (84.1%) had positive SAT findings compared with 11 participants (15.9%) with negative SAT results. Similarly, in the very severe pain category, 11 participants (73.3%) were SAT positive and 4 participants (26.7%) were SAT negative. Among individuals reporting the worst possible pain, 8 out of 9 participants (88.9%) demonstrated positive SAT results. These findings suggest that increasing pain intensity is strongly associated with the presence of scapular dyskinesia.
The relationship between scapular dyskinesia and neck disability, measured using the Neck Disability Index (NDI), was also statistically significant (p = 0.013, Cramér’s V = 0.21). Within the moderate disability category, 47 participants (53.4%) were SAT positive, while 41 participants (46.6%) were SAT negative. In the severe disability category, the proportion of SAT-positive participants increased to 56 individuals (66.7%), compared with 28 individuals (33.3%) with negative SAT findings. Notably, within the complete disability category, all 15 participants (100%) demonstrated positive SAT results. These findings indicate that higher levels of neck disability were more frequently observed among participants with scapular dyskinesia, supporting the presence of an association between altered scapular mechanics and cervical functional impairment.
Table 1 Demographic and baseline characteristics of participants (n = 187)
	Variable
	Mean ± SD
	Range
	n (%)

	Age (years)
	25.75 ± 5.11
	18–35
	—

	Height (cm)
	176.64 ± 14.46
	150–200
	—

	Weight (kg)
	69.36 ± 12.43
	42.7–99
	—

	Sex
	—
	—
	

	 Male
	—
	—
	97 (51.9)

	 Female
	—
	—
	90 (48.1)

	BMI Category
	—
	—
	

	 Normal weight
	—
	—
	178 (95.2)

	 Overweight
	—
	—
	9 (4.8)


Table 2 Distribution of pain intensity among participants using Numeric Rating Scale (NRS)
	Pain Intensity Category
	Score Range
	Frequency (n)
	Percentage (%)

	No pain
	0
	43
	23.0

	Mild pain
	1–3
	47
	25.1

	Moderate pain
	4–5
	65
	34.8

	Severe pain
	6–7
	12
	6.4

	Very severe pain
	8–9
	11
	5.9

	Worst possible pain
	10
	9
	4.8

	Total
	—
	187
	100


Table 3 Prevalence of scapular dyskinesia based on Scapular Assistance Test (SAT)
	SAT Result
	Frequency (n)
	Percentage (%)

	Negative
	69
	36.9

	Positive (Scapular dyskinesia present)
	118
	63.1

	Total
	187
	100


Table 4 Association between scapular dyskinesia (SAT) and shoulder functional performance (SPADI)
	SPADI Category
	SAT Negative n (%)
	SAT Positive n (%)
	Total (n)
	p-value
	Cramér’s V

	Moderate (21–40)
	1 (20.0)
	4 (80.0)
	5
	
	

	Severe (41–60)
	39 (51.3)
	37 (48.7)
	76
	
	

	Very severe (61–80)
	29 (29.6)
	69 (70.4)
	98
	
	

	Extremely severe (81–100)
	0 (0.0)
	8 (100.0)
	8
	0.002
	0.28

	Total
	69
	118
	187
	
	


Table 5 Association between scapular dyskinesia (SAT) and pain intensity (NRS)
	Pain Category
	SAT Negative n (%)
	SAT Positive n (%)
	Total (n)
	p-value
	Cramér’s V

	No pain
	0 (0.0)
	2 (100.0)
	2
	
	

	Mild pain (1–3)
	8 (44.4)
	10 (55.6)
	18
	
	

	Moderate pain (4–5)
	45 (60.8)
	29 (39.2)
	74
	
	

	Severe pain (6–7)
	11 (15.9)
	58 (84.1)
	69
	
	

	Very severe pain (8–9)
	4 (26.7)
	11 (73.3)
	15
	
	

	Worst pain (10)
	1 (11.1)
	8 (88.9)
	9
	<0.001
	0.41

	Total
	69
	118
	187
	
	


Table 6 Association between scapular dyskinesia (SAT) and neck disability (NDI)
	NDI Category
	SAT Negative n (%)
	SAT Positive n (%)
	Total (n)
	p-value
	Cramér’s V

	Moderate disability
	41 (46.6)
	47 (53.4)
	88
	
	

	Severe disability
	28 (33.3)
	56 (66.7)
	84
	
	

	Complete disability
	0 (0.0)
	15 (100.0)
	15
	0.013
	0.21

	Total
	69
	118
	187
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Figure 1 Gradient Relationship Between Pain Intensity and Probability of Scapular Dyskinesia Among Gym-Goers
The visualization demonstrates a progressive increase in the proportion of participants with a positive Scapular Assistance Test (SAT) as pain intensity rises. At the lowest pain level (NRS ≈ 0), 100% of the small subgroup (2/2) showed positive SAT findings, while in the mild pain range (NRS ≈ 2) the positivity rate decreased to 55.6% (10/18). In the moderate pain category (NRS ≈ 4.5), the proportion was 39.2% (29/74), representing the largest participant cluster. However, the prevalence increased markedly at higher pain intensities: 84.1% (58/69) of individuals with severe pain (NRS ≈ 6.5) demonstrated positive SAT findings, followed by 73.3% (11/15) in the very severe category (NRS ≈ 8.5) and 88.9% (8/9) among participants reporting the worst pain level (NRS = 10). The fitted trend line indicates an overall upward gradient, suggesting that the probability of scapular dyskinesia increases with escalating pain intensity. Clinically, this pattern supports the observed statistical association between pain severity and altered scapular mechanics, highlighting that individuals with higher pain scores are substantially more likely to exhibit scapular dyskinesia, particularly in the severe and worst pain categories where prevalence exceeds 70–85%. 
Discussion
The present study examined the association between clinically assessed scapular dyskinesia, neck disability, pain intensity, and shoulder-related functional performance among recreational gym-goers. The findings demonstrated that 63.1% of participants exhibited positive Scapular Assistance Test (SAT) findings, indicating the presence of altered scapular mechanics. Significant associations were identified between scapular dyskinesia and shoulder functional disability (SPADI), pain intensity (NRS), and neck disability (NDI). Participants with positive SAT findings were more frequently represented in higher disability and pain categories, suggesting that abnormal scapular movement patterns may contribute to greater musculoskeletal impairment in physically active individuals.
The prevalence of scapular dyskinesia observed in this study is consistent with previous literature reporting high rates of altered scapular kinematics in active populations. A systematic review reported that scapular dyskinesia may be present in up to 61% of overhead athletes, emphasizing the common occurrence of scapular dysfunction during repetitive upper-limb activities (11). The prevalence identified in the present study among recreational gym-goers (63.1%) is comparable to these findings and may reflect the mechanical demands associated with resistance training exercises that involve repetitive shoulder elevation and loading. Such movements can challenge scapular stabilizing muscles and may predispose individuals to abnormal scapulothoracic motion patterns if neuromuscular control is compromised (22).
A key finding of this study was the significant association between scapular dyskinesia and shoulder-related functional performance, as measured using the SPADI. Participants with positive SAT findings were disproportionately represented in the very severe and extremely severe SPADI categories, indicating greater pain and disability during functional activities involving the shoulder. These findings are consistent with previous investigations demonstrating that altered scapular motion is associated with impaired shoulder biomechanics, decreased strength, and reduced functional performance during dynamic movements (13). When scapular upward rotation and posterior tilting are compromised, the glenohumeral joint may experience abnormal loading patterns, potentially increasing the risk of subacromial impingement and activity-related pain (5). Consequently, individuals with scapular dyskinesia may adopt compensatory movement strategies that further limit functional capacity.
The study also identified a strong association between pain intensity and scapular dyskinesia, with a greater proportion of SAT-positive participants observed in higher pain categories. For example, more than 80% of individuals reporting severe pain demonstrated positive SAT findings. This pattern aligns with previous research suggesting that abnormal scapular positioning may contribute to mechanical stress within the shoulder complex, leading to pain during repetitive or resisted movements (6). Altered scapular kinematics can reduce the subacromial space and increase compression of soft tissues such as the rotator cuff tendons and subacromial bursa, which may exacerbate pain during upper-extremity activity (23). Additionally, muscle fatigue and neuromuscular imbalance within the scapular stabilizing musculature may further contribute to pain perception during exercise or functional tasks.
Another important observation from this study was the significant relationship between scapular dyskinesia and neck disability, as measured using the NDI. Participants with positive SAT findings demonstrated higher levels of cervical functional impairment compared with those without scapular dyskinesia. These results support previous evidence suggesting that scapular mechanics are closely linked to cervicothoracic posture and muscle activation patterns. Altered scapular positioning may increase mechanical loading on cervical structures and modify activation patterns of neck musculature, thereby contributing to neck pain and disability (8). Studies investigating individuals with chronic neck pain have also reported reduced scapular muscle endurance and abnormal scapular kinematics compared with asymptomatic individuals (15). The findings of the present study reinforce the concept that dysfunction within the scapulothoracic complex can influence cervical spine function and overall upper-quarter biomechanics.
From a biomechanical perspective, the observed relationships can be explained through the concept of the upper-quarter kinetic chain, in which coordinated movement between the cervical spine, scapula, and glenohumeral joint is required for efficient upper-limb function. Disruption at the scapular level may alter force transmission and muscle recruitment patterns across the shoulder girdle and cervical region (24). In gym-based training environments, exercises such as bench press, overhead press, and lat pulldowns place repeated demands on the scapular stabilizing musculature. Inadequate neuromuscular control or muscle imbalance during these activities may lead to progressive alterations in scapular movement, which in turn can contribute to pain and functional limitations.
The findings of this study have important clinical implications for physiotherapists, sports medicine practitioners, and strength and conditioning professionals working with recreational athletes and gym-goers. Screening for scapular dyskinesia using simple clinical tests such as the SAT may help identify individuals at risk of developing shoulder or neck dysfunction. Early recognition of abnormal scapular mechanics could allow implementation of targeted rehabilitation strategies focusing on scapular stabilization, neuromuscular retraining, and postural correction, which have been shown to improve shoulder mechanics and reduce pain in active populations (14). Integrating such interventions into training programs may help prevent progression of musculoskeletal dysfunction and optimize performance.
Several limitations should be considered when interpreting the findings of this study. The cross-sectional design limits the ability to infer causality between scapular dyskinesia and clinical outcomes. Therefore, it cannot be determined whether scapular dyskinesia contributes directly to pain and disability or whether pain leads to altered scapular movement patterns. The study also relied on convenience sampling from gyms within a single city, which may limit generalizability to other populations or training environments. Additionally, the assessment of scapular dyskinesia was performed using a clinical test rather than objective biomechanical measurement tools such as three-dimensional motion analysis or electromyography. Future studies incorporating longitudinal designs and advanced motion analysis techniques may provide a more comprehensive understanding of the causal mechanisms underlying the relationship between scapular dysfunction and musculoskeletal outcomes.
Despite these limitations, the study provides valuable evidence highlighting the clinical relevance of scapular mechanics in recreationally active populations. By demonstrating significant associations between scapular dyskinesia, neck disability, pain intensity, and shoulder-related functional performance, the findings contribute to the growing body of literature emphasizing the importance of evaluating scapular function in individuals participating in resistance and fitness training.
Conclusion
This study demonstrated a significant association between clinically assessed scapular dyskinesia and increased pain intensity, neck disability, and shoulder-related functional impairment among gym-goers. A substantial proportion of participants exhibited altered scapular mechanics, and those with positive Scapular Assistance Test findings were more likely to report higher levels of musculoskeletal pain and functional disability. These findings highlight the potential importance of assessing scapular movement patterns in physically active individuals and suggest that early identification and targeted rehabilitation of scapular dysfunction may help reduce pain and improve functional performance in gym-based training populations.
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