


Short Research Article

Exploration of Dance as an Intervention for long term Low Back Pain amongst an older population - “Groove to Improve”


Abstract. 
Low Back Pain (LBP) has been cited as the as one of the highest ranked causes of disability worldwide. So far exercise interventions have generally had low to moderate effects on pain, disability, psychological measures and function.
Dance interventions have been utilised in a number of different conditions with good outcomes, however this has yet to be assessed in older individuals reporting long term LBP.
This exploratory study took place within a Dance company environment with support from clinicians involved in the treatment of LBP. A routine of exercises built around the principles of dance were developed. 3 Groups (with a total of 46) participated in three separate 6-week (1x week 1.5 hours) programmes. All participants had to be 60 or over, with a history of LBP greater than 12 months and not actively under care.
Outcome measures were taken at the start and end of the programme with a drop out of three. The outcomes selected were the VAS Numerical Pain distress scale, Quebec Back Pain Disability Questionnaire and SF-36. 
Outcomes were positive with the average VAS dropping from 5 to 3 and Quebec Back Pain Disability Questionnaire from 35 to 28 (30% reduction regarded as clinically relevant) therefore VAS was clinically significant, the Quebec Back Pain Disability questionnaire although improved, did not meet that threshold. The SF-36 across the domains showed using a meaningful change of 5 points saw significant changes across multiple sub-scales.
In conclusion the utilisation of dance programmes could be considered as an option for the management of long-term LBP in older adults. Further work is suggested to evaluate other demographics and in comparative studies.
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Introduction.

Low Back Pain (LBP) is a global problem which leads to pain, disability and psychological changes when dealing with long term symptoms (Hoy et al., 2014; Smith et al., 2014). Long term LBP is a common condition amongst older adults, profoundly affecting their physical function, quality of life, and psychosocial well-being (Alfalogy et al., 2023). Traditional rehabilitation programs for LBP can be challenging to maintain, particularly for older adults, as they are often monotonous and lack a social engagement component. To date exercise interventions have seen variable results over many years without any real definitive option for patients, and selection for treatments is a challenge due to the multi-factorial nature of causation within an individual presentation (Hayden et al., 2005; Searle et al., 2015).

A dance intervention offers a holistic approach that incorporates four key parameters of LBP rehabilitation: endurance, flexibility, proprioception, and strength (Searle et al., 2015). It also simultaneously addresses both the physical and psychosocial dimensions of pain management (Harding et al., 2010).
[bookmark: _Hlk210220898]
It is postulated that interventions that individuals select that offers a less medicalised model maybe more effective in engaging activation of patients within differing environments (Ryan et al., 2021).
Dance is a novel proposed model that has some known benefits in differing patient groups. Hickman et al., (2022) investigated the effects of dance interventions on chronic pain conditions. The authors analysed 34 studies, including 1,254 participants, with a majority being female (75.2%) and aged 45-70 years. The review focused on various chronic pain conditions, with fibromyalgia and generalised chronic pain being the most common. Aerobic dance and Biodanza were the most frequently studied dance genres. The findings revealed that 74% of the studies reported either reduced pain through quantitative measures or improved pain experiences through qualitative themes. The review highlighted the positive effects of dance on chronic primary and secondary musculoskeletal pain across diverse populations. Dance interventions lasting 60-150 minutes weekly showed particular effectiveness. 
Similarly, Shim et al., (2017) examined dance/movement therapy (DMT) as a treatment for chronic pain, comparing its effectiveness to standard care. Their findings indicated that DMT significantly reduced pain intensity and enhanced overall well-being. They attributed these outcomes to the mind-body integration intrinsic to DMT, emphasizing its unique contribution to holistic pain management.
Expanding the scope, Hwang and Braun, (2015) conducted a systematic review of dance interventions targeting older adults' physical health. Analyzing 18 studies published between 2004 and 2013, they identified significant improvements in muscular strength, endurance, balance, and functional fitness. These findings underscore the versatility of dance as a physical intervention across diverse populations.
Three pivotal studies have highlighted the potential of dance interventions for Parkinson’s disease (PD). Carapellotti et al., (2020) synthesized data from randomized controlled trials and found improvements in motor symptoms and depression through dance interventions. However, they cautioned that methodological constraints necessitate further research. Wang et al., (2022) investigated non-motor symptoms in 307 participants, observing significant cognitive improvements attributed to dance therapy, although effects on depression, fatigue, and apathy were negligible.
Cheng et al (2024) conducted a systematic review and three-level meta-analysis of 13 trials to evaluate the effects of dance on mental health and quality of life in PD patients. They found that non-partnered dance interventions at lower doses significantly improved mental health compared to passive controls. While quality-of-life improvements were observed, these were not statistically significant when compared to active controls. Cheng et al (2024) proposed a theoretical framework to explain the neurological, social, and psychological mechanisms underlying the benefits of dance. Collectively, these studies highlight the potential of dance therapy for improving motor, cognitive, and mental health outcomes in PD, while emphasizing the need for further research into long-term effects.
A systematic review by Verville et al., (2023), commissioned by the World Health Organization (WHO), assessed structured exercise programs for chronic LBP based on randomized controlled trials, the review found moderate-certainty evidence supporting exercise therapy’s efficacy in reducing pain and improving functional limitations. However, evidence regarding specific exercise types was less conclusive. Gilanyi et al., (2024) complemented this work by synthesizing qualitative evidence from 23 studies to identify barriers and enablers influencing exercise adherence in LBP patients. Their findings emphasized the interplay of physical, psychological, social, and external factors, advocating for tailored interventions to improve adherence and outcomes. Dinler et al., (2025 found in females dance improved body awareness and pain with a reduction in falls risk in patients with low back pain when compared to matched controls.
Emerging research underscores dance’s potential offering promising insights as a therapeutic intervention. Elst et al., (2023) concluded that dance and music processing activates a sustained pleasure cycle, leading to enhanced action, emotion, and learning through specific hedonic brain networks. Teixeira-Machado et al., (2018) focused on dance's neuroplastic effects, demonstrating that dance practice promotes positive structural and functional changes in the brain. Structural alterations included increased hippocampal volume, gray matter volume in the left precentral and parahippocampal gyrus and improved white matter integrity. Functionally, dance was associated with significant improvements in memory, attention, body balance, and psychosocial parameters. Huang et al., (2023) specifically examined the effects of dance therapy on older adults with mild cognitive impairment, revealing significant improvements in global cognition, memory, and executive function following dance interventions. The research underpinning dance as an intervention in musculoskeletal pain and disability requires further exploration.
The objectives of the study were as follows.
Objective 1: Assess the Impact of Dance Interventions on Quality of Life (QOL):
Examine whether structured dance programs can significantly enhance quality-of-life metrics in individuals with persistent LBP, addressing physical, emotional, and social dimensions.
Objective 2: Determine the Effectiveness of Dance Therapy on Pain Outcomes: Analyse the potential of dance interventions to reduce pain intensity and improve patient-reported pain outcomes in a population experiencing chronic LBP.
Method
Full University ethical approval was achieved (SOC-0325-001). A single arm study was selected as the participants were not under any care and were reporting long term LBP which was currently being self-managed. The study sought to see whether the intervention elicited a change against their normal self-management model over the course of the programme. Three knowledge exchange sessions were then set up that utilised the skills of dance therapists, a specialist physiotherapist and 4th year chiropractic students. This then built a 6-week (1x weekly 1.5 hours per session) programme that had been informed by the evidence base, clinical experience and current dance programmes for Parkinson Disease. Recruitment then was arranged through the Dance company offering a free 6-week course if inclusion/exclusion criteria were met. Participants then arranged to attend the sessions and were provided with further information, and this then was followed by the consent process. Outcome measures (Visual analogue scale (VAS) numerical rating scale, Quebec Back Pain Disability Scale and SF-36 questionnaire) were taken at week one and week six. The VAS numerical rating scale is a widely used tool that assesses quality of pain intensity with a simple, quick efficient and self-reported method. It has been shown to be sensitive to changes in pain levels over time and it has shown correlation with other established outcome measures. The VAS numerical rating scale has been correlated to disability measures indicating its utility in predicting outcomes regarding LBP and its functionality. (Hawker et al., 2011).
Both the SF-36 questionnaire and the Quebec Back Pain Disability Scale are designed to assess health-related quality of life and functional disability in patients with LBP. These questionnaires are self-administered and provide a multidimensional approach. Multiple domains of health and function are covered on a scale from 0-100. Both questionnaires have been shown to be highly reliable in studies with LBP (Davidson & Keating, 2002). The SF-36 is a widely used standardized measure that is commonly used in research (Brazier et al., 1992 & Davidson et al., 2004) It is a multi-purpose tool designed to evaluate generic measures of health status consisting of emotional and physical health within its sub-scales (Ware, 2000).
The Quebec Back Pain Disability Scale is a detailed functional assessment that is specifically designed to assess disability related to LBP. The assessment evaluates various aspects of daily living such as self-care activities (Kopec et al., 1995).
These outcome measures collectively provided a comprehensive assessment of pain intensity, quality of life, and functional disability, which are critical components in evaluating the effectiveness of dance as an intervention for long term LBP. 
Inclusion criteria: 
Older adults 60 and over reporting low back pain of over 12 months in duration. Participants needed to be able to attend and participate safely.

Exclusion criteria
Any individual currently receiving care or regularly attending other classes. Cognitive impairment could have an effect on participants ability to follow and engage in the dance interventions; therefore this impairment was selected as a further exclusion criterion in this study. Any leg pain diagnosed as sciatica was also selected as an exclusion as well as any red flag symptoms for LBP including Cauda equina syndrome, cancers, fractures and infections.
Intervention
6 sessions of dance were completed for each group. The groups would meet for refreshments beforehand, and the sessions were led by a qualified dance instructor. The sessions offered seated and standing options to complete the movements to music. The sessions were completed by a warm down and check in.
The rationale for an exploratory sample size of 60 was one of convenience due to the funding allowing a set number to attend the sessions.

Attrition Rate: Considering the older population (>60 years) and the long-term nature of LBP (>12 months), an attrition rate of 20-30% was anticipated. The initial sample size of 100 allowed for potential dropouts whilst maintaining adequate group sizes for analysis (Smith, 2005).

Feasibility: For a study involving older adults with long-term LBP, recruiting and managing 60 participants is generally feasible within typical research timeframes and resources (Herman et al., 2019). 
Results
The total number of participants were group One (n=12), group Two (n=19) and group Three (n=14). Ages ranged from 63-83 with female (n=42), and male (n=4). Total attrition was 3. The reason 60 was not achieved was due to local interest not meeting the time frames of the study.
The average start and finish scores across all three groups for the VAS and Quebec Back Pain Disability score are highlighted in table one below.
	
	VAS Numerical Rating
	Quebec Back Pain Disability

	Start
	5
	35

	End
	3
	28

	Change
	2
	7

	30%
	Reduction in 2 points clinically relevant
	30% is clinically relevant which would be 25


Table 1. Start and end VAS and Quebec Back Pain Disability scores (average) for all three groups.










SF-36 
This data are presented within the sub scales of the SF-36 with a positive 5-point change being clinically significant.

Graph 1: SF – 36 Start and end scores averaged across 3 groups.

The data overall through the VAS numerical rating Scale, Quebec Back Pain Disability scale and SF-36 highlighted that a dance intervention was helpful across a number of domains. The SF-36 offers sub scales that generates context specific outcomes across physical and emotional health. In this study the pain scale improved across the three groups, as did emotion, energy and physical functioning. The largest changes were seen across physical role limitation and social functioning and within this data set pain was improved across the three groups by 15 points within the scale.




Discussion.

This innovative exploratory study opens up the furthering delivery of a less medicalised model of intervention for long term LBP. The study demonstrated although only over six weeks that the three groups improved across a number of outcomes. The sessions were designed to be movement based with a non-medical professional leading the dance intervention. The exercises although based on a range of variables such as range of movement, confidence, balance and aerobic output were delivered with a strong sense of imagery to engage the participants. 

The second important (non-measurable in this study) component that may have contributed to the outcomes was the shared experience and community feel that was generated as part of the social interventions pre and during the sessions. As part of a community programme this intervention as demonstrated by the SF-36 was able to show beneficial outcomes for patients in terms of the physical, social and emotional complaints and within the evidence base it is well documented that these must be accounted for in long term musculoskeletal pain (Ouchi et al., 2019).

LBP is multi-factorial in nature and singular causative factors cannot account for the presentation of pain and disability and therefore singular mechanisms of improvement must not be assumed (Tarabeih et al., 2022), however certain processes may be postulated.
Dance inherently combines physical and cognitive functions, making it an effective multimodal approach for LBP treatment, aligning with current guidelines recommending multidisciplinary interventions for addressing the complex nature of chronic pain (Schega et al., 2021). Dance interventions improve functional mobility, sensorimotor performance, and endurance in older adults, and can also enhance dynamic postural control and trunk stability, which are often impaired in LBP patients (Schega et al., 2021).

Dancing requires the integration of motor and cognitive functions, such as remembering and executing multiple movements simultaneously, improving executive functions and dual-task performance, which are often affected in LBP patients (Schega et al., 2021). 

Hickmann, (2022) concluded that dance may provide psychosocial benefits as dance promotes socialization, in-group bonding, eye contact, and touch, which can improve mood, self-confidence, and pain thresholds. The social aspects of dance may also lead to increased adherence compared to conventional guided exercises, due to experiences of joy, satisfaction, and increased motivation. As the dance interventions are performed in a group setting, it may foster social support and engagement. Dance has been shown to reduce depression and anxiety, and improve confidence in coping with mental health challenges, as well as improvements in health-related quality of life and body image. Dance-therapeutic exercises are also associated with social interaction combined with motor-cognitive training may help patients overcome kinesiophobia common in an LBP population (Schega et al., 2021). The creative and expressive aspects of dance can enhance emotional well-being and foster social support (Shim et al., 2024).

Mindfulness-based Dance/Movement Therapy (M-DMT) has shown promise in cultivating nonjudgmental awareness of pain experiences and challenging maladaptive pain-related beliefs. Participants in M-DMT programs reported decreased fear-avoidance behaviours and increased motivation for physical activity (Shim et al., 2024). 

Recent studies have shown high adherence rates (80%) and perfect retention (100%) in dance-based interventions for LBP, with participants reporting enjoyment and effectiveness in managing pain-related symptoms (Shim et al., 2024). 

Dance as an intervention has previously shown significant improvement for chronic pain across various studies, offering reduced pain levels in individuals with chronic conditions such as fibromyalgia (Murillo-García et al., 2018), improved physical function including mobility, balance and overall function. Additionally, the use of music in dance interventions can further enhance adherence and enjoyment, contributing to better outcomes in pain management (Hickman et al., 2022). The current study further adds to this evidence base.

Dance interventions have also successfully demonstrated significant benefits for individuals with Parkinson's disease, improving gait, balance, and overall motor function, as well as improvements in motor control and coordination (Sharp & Hewitt, 2014). Dance interventions, particularly those involving rhythmic music, have also demonstrated to activate the basal ganglia, which is crucial for movement regulation (Jola et al., 2022). The wider benefits of dance across musculoskeletal conditions would be something to further consider.

The title of the study was chosen as the feeling of "groove" has shown evidence of enhancing the effectiveness of dance interventions. The sensation of “groove" such as a willingness to move in an enjoyable may have a role in mediating sensorimotor coupling, synchronizing the movement with rhythmic auditory cues. High-groove music has been shown to increase spontaneous motor excitability, suggesting that groove can effectively drive sensorimotor coupling, making it a potent factor in enhancing responsiveness to dance interventions. Additionally, these experiences enhance cognitive engagement by requiring participants to maintain rhythm and timing, which can lead to improvements in attention and memory (Krotinger & Loui, 2021). The experience of movement to music can also foster emotional and social engagement, creating an enjoyable and motivating environment, encouraging participation and adherence to the intervention. This social interaction can improve mood and reduce feelings of isolation, enhancing overall quality of life for participants (Hickman et al., 2022). The study has some clear limitations. With no control group potentially only attending for refreshments and the social element, it is difficult to determine the efficacy of the class itself. This study was exploratory in nature and found male participation to be very low. The class design was built on an experiential model, and further work may be required to more closely assess the exercise element.

conclusion
In conclusion, when considering options for supporting those reporting LBP, Dance interventions might be a viable option. Its physical and emotional components coupled with the benefits of a group setting may offer a broader response to the multifactorial nature of LBP than standard exercises. Further comparative and qualitative studies to assess this in more detail are recommended.
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