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Abstract (250 words max)
Introduction

Physical activity (PA) promotion is a core element of musculoskeletal rehabilitation. Many people with musculoskeletal conditions do not meet PA guidelines, such as those provided by the World Health Organization (WHO). This study aimed to explore the level of awareness and perspectives on the WHO PA guidelines among people with musculoskeletal conditions and identify how patients can be supported with PA in clinical practice. 
Methods
A mixed-methods cross-sectional survey was conducted using a uniquely developed questionnaire, which was disseminated to patients attending outpatient physiotherapy or occupational therapy appointments. The questionnaire collected data on participant characteristics, awareness and perspectives on the WHO guidelines and suggestions for supporting patients with PA in clinical practice. Descriptive statistics and content analysis was used to analyse the quantitative and qualitative data respectively.
Results
One-hundred and two responses were included in the analysis. Forty-two percent of respondents were aware of the guidelines, 50% knew why they existed and 53% felt they were achievable. Perspectives varied, ranging from the guidelines being positive and aiding motivation to being unachievable. Some respondents felt an individualised approach is required. Suggestions for supporting patients with PA included facilitating social support, providing education, exercise groups and personalised advice, and signposting to community services. 
Conclusion
There is limited awareness of the WHO PA guidelines and a variety of perspectives on the guidelines among patients with musculoskeletal conditions. There is a need to enhance the promotion of the guidelines in clinical practice, whilst considering local context and individual patient’s circumstances.    
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Introduction

Musculoskeletal conditions have the highest need for rehabilitation worldwide (Cieza et al., 2020). In the United Kingdom, they cost the National Health Service (NHS) approximately £5 billion a year (OHID, 2022a). They can be very burdensome to people with the condition, causing high levels of pain, disability and reduced quality of life 
 ADDIN EN.CITE 
(OHID, 2022a; PHE, 2019; Vos et al., 2016)
, particularly if they become long-term or ‘persistent’. 
Physical activity (PA) has been defined as “any bodily movement produced by skeletal muscles that requires energy expenditure.” (WHO, 2020). It refers to all movement, including during leisure time, for transport and as part of work (WHO, 2020). The World Health Organization (WHO) have produced PA guidelines, most recently updated in 2020, for adults (aged 18-64), older adults (aged 65 years and above), people living with chronic conditions (hypertension, type two diabetes, HIV and cancer) and adults living with disability 


(Bull et al., 2020; WHO, 2020) ADDIN EN.CITE . These guidelines were developed to produce evidence-based recommendations on how much and what type of PA people should do for significant health benefits and mitigation of health risks 


(Bull et al., 2020; WHO, 2020) ADDIN EN.CITE . They all state that these people should engage with a minimum of 150-300 minutes of moderate-intensity aerobic PA or 75-150 vigorous-intensity aerobic PA, or an equivalent combination of moderate-vigorous PA (MVPA) throughout the week. They also advocate the need for these people to engage with muscle strengthening activities involving all the major muscle groups on a minimum two days a week 


(Bull et al., 2020; WHO, 2020) ADDIN EN.CITE . 
PA promotion is a fundamental element of clinical practice for people with musculoskeletal conditions as it can improve pain, physical function, mental health, quality of life and general health, as well as help to manage comorbidities (such as cardiovascular disease and diabetes) 


(Fransen et al., 2015; Geneen et al., 2017; Hurley et al., 2018; Lavie, Ozemek, Carbone, Katzmarzyk, & Blair, 2019; O'Connor et al., 2015; Schuch et al., 2016; Shaw, Gennat, O'Rourke, & Del Mar, 2006; Sitthipornvorakul, Klinsophon, Sihawong, & Janwantanakul, 2018) ADDIN EN.CITE . Despite these unrefuted benefits, people with musculoskeletal conditions often have low PA levels and do not meet PA guidelines 


(Ryan et al., 2009; Wallis, Webster, Levinger, & Taylor, 2013) ADDIN EN.CITE . Furthermore, PA levels are lower in people with more pain-sites and higher levels of disability 


(Lin et al., 2011; Smith et al., 2021) ADDIN EN.CITE . In the United Kingdom, physical inactivity is estimated to cost £7.4 billion annually (OHID, 2022b). 

Limited knowledge of PA guidelines and the amount of PA needed to enhance and sustain health-related benefits among people with musculoskeletal conditions could contribute to the low levels of PA observed among this population. Understanding the perspectives of people with musculoskeletal conditions towards the WHO PA guidelines is therefore important, as these guidelines are regularly promoted in clinical practice. Furthermore, understanding patient perspectives will help understanding of the acceptability of these guidelines and how communication about them could be improved for this population. To our knowledge, no research has explored perspectives of the WHO PA guidelines among patients with musculoskeletal conditions.  Therefore, the primary aim of this study was to explore patients with musculoskeletal conditions’ awareness of and perspectives on the WHO PA guidelines. The secondary aim was to identify how patients can be supported to do more PA in a musculoskeletal rehabilitation setting. 
Methods

Study Design 
Mixed-method cross sectional survey. 
Reporting

This study has been reported in line with the Strengthening The Reporting of Observational Studies in Epidemiology (STROBE) checklist (von Elm et al., 2007) (see supplementary material). 
Ethics

This study was submitted to the institutions Research and Innovation Centre Project Evaluation Panel and received approval as a service evaluation on 21st April 2022 (Reg. No: SE22.09). 
Questionnaire development

A questionnaire was developed by the authors to explore the perspectives of people with musculoskeletal conditions towards the WHO PA guidelines. One author (AR) is senior musculoskeletal physiotherapist and the other author is a senior pain management and rehabilitation physiotherapist and researcher (GB).  The questionnaire was piloted with eight eligible patients and adapted based on their feedback. These responses were excluded from the analysis. 
The questionnaire collected information on patient demographics (age, gender); musculoskeletal condition characteristics (diagnoses, pain sites and duration of pain); self-reported physical activity levels (a single question asking how minutes per week of PA they do in an average week) and awareness of, reasons for and self-reported achievement of the PA guidelines. Open text boxes were used to record answers in response to the qualitative questions, which explored perspectives of the WHO PA guidelines and suggestions for how patients could be further supported to achieve them.  The questionnaire can be viewed in the supplementary material. 
Setting, participants and data collection
This study was conducted in the physiotherapy and occupational therapy outpatients department at a specialist NHS musculoskeletal hospital in North London, which delivers musculoskeletal, persistent pain and sarcoma rehabilitation services. Adults (≥18 years of age) who were attending physiotherapy or occupational therapy outpatient appointments were eligible. Participants were ineligible if they were unable to consent to the study or unable to answer the questions in English. We aimed to achieve a minimum of 100 responses. 
Participants were recruited using convenience sampling during a four-week period from 11th July to 5th August 2022. Participants were approached after their therapy appointments and provided with verbal information about the study. They were then invited to complete the questionnaire, which was hosted on a Microsoft Forms online platform, either on a laptop before leaving the department or by accessing the questionnaire via a QR code at a later time on their own electronic device. The beginning of the questionnaire included further information about the purpose and aims of the study, and participants were required to give consent on the online Form before being able to complete the questionnaire. The participants were given support with accessing and completing the questionnaire when required. 
Data analysis 

Descriptive statistics (e.g., medians and interquartile ranges) were used to summarise quantitative data. Further statistical analysis was not deemed appropriate, as the aim of the study was to collate the range of respondents’ characteristics, self-reported PA levels and awareness of PA guidelines. To analyse qualitative data, qualitative content analysis was used to identify key themes relating to participants perspectives on the PA guidelines and their suggestions for supporting patients to achieve them. 
Results
Participant characteristics
A total of 103 participants completed the online questionnaire; one respondent was under the age of 18 and therefore, was excluded, resulting in 102 responses being included in the analysis. On average, the questionnaire took 15 minutes for participants to complete. Participant characteristics and self-reported physical activity levels are summarised in Table 1. 

Perspectives on physical activity guidelines

Forty-three (42%) respondents were aware of the guidelines; 59 (58%) were not. Fifty-one (50%) participants reported being aware of why these guidelines are in place, 43 were not aware and eight were not sure why the guidelines exist.
Ninety-six (94%) participants responded to the achievability of the guidelines. Of these, 51 (53%) felt current PA guidelines are achievable. The median amount of time participants felt was achievable was 178 minutes per week (IQR 323). 
Qualitative responses indicated a variety of perspectives on the PA guidelines. Respondents felt that the guidelines are good to have but are not achievable for those in pain or that have physical limitations due to their musculoskeletal conditions or orthopaedic surgery. 
“Difficult when pain causes so much fatigue. Being on crutches also does not make carrying heavy bags or doing yoga etc easy. I often have to make the choice of being able to get through a full day of work or doing exercise because of the fatigue. I would normally follow the guidelines if I wasn’t this injured.”

Several respondents highlighted competing demands or not having enough time and limited finances as other barriers to achieving the PA guidelines. 


“Not sure how I would fit that into my lifestyle.”

Some respondents highlighted the need for an individualised approach and felt that personalisation is required, taking into consideration people’s different conditions and personal abilities. 
“It is different for different people & especially varies for certain conditions on how much people are able to do and how much extra conditioning they may need to manage that.”

Other respondents were positive about the guidelines. They felt they were achievable, common sense and helpful as they can aid motivation. They acknowledged the importance of PA to maintain general health.
“I think they are good. Makes you aware results of exercise. I think they are achievable depending on motivation.”

Support for achieving the PA guidelines

Respondents provided a variety of recommendations for how healthcare providers can support patients to achieve the PA guidelines: 
Social support

Participants felt there was a benefit from different support systems, including support from a PA group, family, PA buddy and technology. 
 “Training buddies for confidence. I could phone people and we could go together”
Education

Education was commonly highlighted by the respondents. This included education on how to be active and reduce a sedentary lifestyle, and on pain management. The platform by which this education was delivered also varied, with respondents suggesting information via posters, videos, newsletters and group sessions.
”Incorporate more educational posters about exercise”

Exercise groups

Many respondents felt that there was a continued benefit to in-person and online exercise classes. They suggested there is the need to vary the levels and intensities of the classes and offer pay-as-you-go groups.  Participants felt having a variety of options would be useful, to account for differing interests.

“Involving patients in walking programmes to encourage activity”
Personalised exercise advice

Respondents wanted personalised PA advice and recommendations. They indicated that more information on the variety of ways to be active with flexibility and how these can be adjusted to individuals according to their physical ability would be beneficial.
“Make more realistic guidelines for patients who can't walk due to fatigue and strength”
Signposting and access to community services

Participants felt further signposting to PA support within their local community would be useful, including easier access to GP gym and exercise referral schemes, financial support, access to equipment and transport to these locations. 

“Activity classes, more community targeted interventions, fitness classes in local churches, more signposting to what is available in people’s areas“

Discussion
To our knowledge, this has been the first study to explore the perspectives of the WHO PA guidelines among people with musculoskeletal conditions. The findings revealed that over half of the respondents were unaware of these guidelines and only half of them were aware of why they exist. Only half of the respondents felt that they could achieve the amount of PA recommended by the guidelines and less than half of them reported achieving them. Qualitative findings indicate varying perspectives on the guidelines, from feelings that they are useful and achievable to others feeling they are not achievable for people with musculoskeletal conditions and a more individualised approach is required. Facilitating social support, providing education, exercise groups and personalised advice, and signposting to community services would be useful in supporting patients with PA. 
PA and exercise are often considered important by people with musculoskeletal conditions, including people with low back pain and hypermobility, and people that have undergone total hip or knee arthroplasty 


(Harding, Holland, Hinman, & Delany, 2015; Simmonds et al., 2019; Slade, Patel, Underwood, & Keating, 2014) ADDIN EN.CITE . However, there can be a lack of knowledge about the appropriateness and effectiveness of PA, as well as many other barriers, including physical, psychological, social and environmental factors 


(Booth et al., 2023; Dobson et al., 2016; Kanavaki et al., 2017; McKevitt, Jinks, Healey, & Quicke, 2022; Slade et al., 2014) ADDIN EN.CITE . Considering PA is an essential management strategy for people with musculoskeletal conditions and PA promotion is a fundamental component of musculoskeletal rehabilitation, more is required to raise awareness of the guidelines and support patients to achieve health-enhancing and health-maintaining PA levels. 
While the WHO guidelines are designed to inform the advice given to patients, tailored communication methods for promoting the guidelines are needed that meet the needs of the target audience (WHO, 2020). These communication methods should be co-designed with patients to ensure they are appropriate and relevant to the local context and population, and consider cultural, language, socioeconomic, age and gender differences. Due to the multiple barriers people with musculoskeletal conditions can face when trying to do PA 


(Booth et al., 2023; Dobson et al., 2016; Kanavaki et al., 2017; Slade et al., 2014) ADDIN EN.CITE , future communication methods regarding the PA guidelines may benefit from including messages that address key barriers and facilitators; for example, messages that reassure patients of the safety of PA to reduce fear avoidance, or encourage doing PA with other people for social support. 
Consistent with our findings, previous research reported that guideline target populations felt that PA guidelines were too simplistic and do not account for varying abilities and health situations (Hollman, Updegraff, Lipkus, & Rhodes, 2022). Specific PA guidelines created for people with spinal cord injury and wheelchair users with multiple sclerosis have been well received and are considered appropriate and acceptable 


(Hollman et al., 2022; Silveira, Jeng, Cutter, & Motl, 2022) ADDIN EN.CITE . 
Our finding that only half of the respondents felt the WHO guidelines were achievable could indicate the need for specific guidelines for those with musculoskeletal conditions that consider different physical abilities and conditions. Individualised approaches that help patients to identify specific PA targets or goals may also be appropriate and acceptable to patients and are advised in the WHO guidelines. 
Strengths and limitations

This study has several strengths and limitations.  Data were collected from patients attending a single tertiary musculoskeletal rehabilitation department in the UK and therefore, the findings may not be generalisable to other healthcare settings and populations. The study asked participants to self-report their PA level from recall. This provided an indication of their amount of PA but is likely to be an overestimation and unlikely to be as accurate as objective measures, such as accelerometry (Trost & O'Neil, 2014). Our qualitative responses provide useful insights into patients’ perspectives of the PA guidelines and how they can better be supported with PA in a rehabilitation environment. However, as is usual with qualitative data derived from questionnaires, the responses lack depth and these topics could be further explored using other qualitative methods such as interviews or focus groups. A strength of this study is that, to our knowledge, this is the first to explore patients’ perspectives on the WHO PA guidelines and has generated novel and useful findings. We also obtained responses from people with a large range of musculoskeletal conditions and from those that had and had not had orthopaedic surgery.
Clinical and research implications 
​This study has highlighted the need for more work to promote the WHO PA guidelines in clinical practice. Healthcare professionals need to consider the local population and each patient’s individual circumstances when promoting and communicating the guidelines. Musculoskeletal healthcare professionals may benefit from advocating the WHO PA guidelines ‘good practice principle’, that is, doing some PA is better than none, and should recommend that patients start with small amounts and gradually increase frequency, intensity and duration as they are able to. Implementing the suggestions made by the participants for better supporting PA, such as facilitating social support, providing education, exercise groups and personalised advice, and signposting to community services may also support patients to increase their PA. These suggestions could also support future intervention design. 
Our participants mostly had persistent (pain lasting three months or longer) multi-site (two or more pain sites) pain. PA is complex and challenging for those with persistent musculoskeletal conditions and current PA interventions have no long-term effect on PA levels for this population 


(Booth, Howarth, Stubbs, & Ussher, 2022; Marley et al., 2017) ADDIN EN.CITE . Despite their importance, guidelines alone are unlikely to facilitate significant and sustained changes in PA and rigorously developed complex interventions that focus on uptake and maintenance of PA are required to achieve long-term benefits. Further qualitative research is also required to explore patients’ and healthcare professionals’ perspectives of the WHO PA guidelines in greater depth to understand the impact of these guidelines, how to generate more awareness of them and how to better communicate their key messages. It would also be beneficial to conduct a survey with a larger population from a range of settings to identify any differences in perspectives between participants with different characteristics (e.g., age, condition). 
Conclusion 
This study has highlighted there is limited awareness of the WHO PA guidelines among patients with musculoskeletal conditions. There are varying perspectives on the guidelines among this population, with some participants feeling that they are useful and others feeling they are not achievable and an individualised approach to PA recommendations is required. There is a need to better promote and communicate the guidelines in clinical practice, with local context and individual patient’s circumstances being considered. Future research should include a more in-depth qualitative exploration of patient and healthcare professionals’ perspectives on the WHO PA guidelines to understand their impact, how to generate more awareness and how to communicate them most effectively to this population. 
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Table 1: Respondent demographic and clinical characteristics

	Total respondents
	102

	Age (years)
	59 (28.5) 

	Gender (female n, %)
	65 (64%) 

	Pain Duration (n, %)
	

	< 3 months
	2 (2%)

	3 months – 1 year 
	11 (11%)

	1 year – 5 years 
	25 (24%)

	> 5 years 
	64 (63%)

	Number of pain sites (n, %)
	

	0
	2 (2%)

	1
	30 (30%)

	2 
	20 (20%)

	3
	11 (10%)

	4
	7 (7%)

	5
	3 (3%)

	>5 
	29 (28%)

	Diagnoses (n) 
	

	hEDS/HSD
	7

	Osteoarthritis
	22

	Inflammatory arthritis 
	7

	Sarcoma
	3

	Nerve injury 
	6

	Tendon problems
	3

	Spinal pathology
	18

	Other 
	8

	Reported orthopaedic surgery
	44 (43%)

	Self-reported physical activity (minutes/week)
	120 (255)

	Achieving WHO PA guidelines for MVPA
	42 (43%)

	Age and physical activity levels reported as median and interquartile range

Key: hEDS: hypermobile Ehlers-Danlos Syndrome; HSD: hypermobility spectrum disorder; MVPA: moderate-vigorous physical activity; PA: physical activity; WHO: World Health Organization.

Diagnoses: 67 respondents reported specific diagnoses; some respondents reported multiple diagnoses
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