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A pragmatic randomised controlled trial of the Welsh National Exercise Referral Scheme: protocol for trial and integrated
economic and process evaluation
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BACKGROUND: The benefits to health of a physically active lifestyle are well established and there is evidence that a sedentary
lifestyle plays a significant role in the onset and progression of chronic disease. Despite a recognised need for effective public health
interventions encouraging sedentary people with a medical condition to become more active, there are few rigorous evaluations of their
effectiveness. Following NICE guidance, the Welsh national exercise referral scheme was implemented within the context of a
pragmatic randomised controlled trial. METHODS/DESIGN: The randomised controlled trial, with nested economic and process
evaluations, recruited 2,104 inactive men and women aged 16+ with coronary heart disease (CHD) risk factors and/or mild to moderate
depression, anxiety or stress. Participants were recruited from 12 local health boards in Wales and referred directly by health
professionals working in a range of health care settings. Consenting participants were randomised to either a 16 week tailored exercise
programme run by qualified exercise professionals at community sports centres (intervention), or received an information booklet on
physical activity (control). A range of validated measures assessing physical activity, mental health, psycho-social processes and health
economics were administered at 6 and 12 months, with the primary 12 month outcome measure being 7 day Physical Activity Recall.
The process evaluation explored factors determining the effectiveness or otherwise of the scheme, whilst the economic evaluation
determined the relative cost-effectiveness of the scheme in terms of public spending. DISCUSSION: Evaluation of such a large scale
national public health intervention presents methodological challenges in terms of trial design and implementation. This study was
facilitated by early collaboration with social research and policy colleagues to develop a rigorous design which included an innovative
approach to patient referral and trial recruitment, a comprehensive process evaluation examining intervention delivery and an integrated
economic evaluation. This will allow a unique insight into the feasibility, effectiveness and cost effectiveness of a national exercise
referral scheme for participants with CHD risk factors or mild to moderate anxiety, depression, or stress and provides a potential model
for future policy evaluations. TRIAL REGISTRATION: Current Controlled Trials ISRCTN47680448.
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Adherence to exercise referral schemes by participants - what do providers and commissioners need to know? A systematic
review of barriers and facilitators
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Abstract BACKGROUND: Physical inactivity levels are rising worldwide with major implications for the health of the population
and the prevalence of non-communicable diseases. Exercise referral schemes (ERS) continue to be a popular intervention
utilised by healthcare practitioners to increase physical activity. We undertook a systematic review of views studies in order
to inform guidance from the UK National Institute of Health and Care Excellence (NICE) on exercise referral schemes to
promote physical activity. This paper reports
on the participant views identified, to inform those seeking to refine schemes to increase attendance and adherence.
METHODS: Fifteen databases and a wide range of websites and grey literature sources were searched systematically for
publications from 1995 to June 2013. In addition, a range of supplementary methods including, a call for evidence by NICE,
contacting authors, reference list checking and citation tracking were utilised to identify additional research. Studies were
included where they detailed schemes for adults aged 19 years or older who were ‘inactive' (i.e. they are not currently
meeting UK physical activity guidelines). Study selection was conducted independently in duplicate. Quality assessment
was undertaken by one reviewer and checked by a second, with 20 % of papers being considered independently in duplicate.
Papers were coded in qualitative data analysis software Atlas.ti. This review was reported in accordance with PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement). RESULTS: Evidence from 33 UK-
relevant studies identified that support from providers, other attendees and family was an important facilitator of adherence
and 'making exercise a habit' post programme, as was the variety and personalised nature of sessions offered. Barriers to
attendance included the inconvenient timing of sessions, their cost and location. An intimidating gym atmosphere, a dislike
of the music and TV and a lack of confidence in operating gym equipment were frequently reported. CONCLUSIONS:
These findings provide valuable insights that commissioners and providers should consider. The main themes were
consistent across a large number of studies and further research should concentrate on programmes that reflect these
findings.
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An evaluation of the effectiveness and cost effectiveness of the National Exercise Referral Scheme in Wales, UK: a
randomised controlled trial of a public health policy initiative
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BACKGROUND: The Wales National Exercise Referral Scheme (NERS) is a 16-week programme including motivational
interviewing, goal setting and relapse prevention. METHOD: A pragmatic randomised controlled trial with nested economic
evaluation of 2160 inactive participants with coronary heart disease risk (CHD, 1559, 72%), mild to moderate depression, anxiety or
stress (79, 4%) or both (522, 24%) randomised to receive (1) NERS or (2) normal care and brief written information. Outcome
measures at 12 months included the 7-day physical activity recall, the hospital anxiety and depression scale. RESULTS: Ordinal
regression identified increased physical activity among those randomised to NERS compared with those receiving normal care in all
participants (OR 1.19, 95% CI 0.99 to 1.43), and among those referred for CHD only (OR 1.29, 95% CI 1.04 to 1.60). For those
referred for mental health reason alone, or in combination with CHD, there were significantly lower levels of anxiety (-1.56,
[corrected] 95% CI -2.75 to -0.38) and depression (-1.39, [corrected] 95% CI -2.60 to -0.18), but no effect on physical activity. The
base-case incremental costeffectiveness ratio was £12,111 per quality adjusted life year, falling to £9741 if participants were to
contribute £2 per session. CONCLUSIONS: NERS was effective in increasing physical activity among those referred for CHD risk
only. Among mental health referrals, NERS did not influence physical activity but was associated with reduced anxiety and
depression. Effects were dependent on adherence. NERS is likely to be cost effective with respect to prevailing payer thresholds. Trial
registration Current Controlled Trials

ISRCTN47680448.
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Evaluation of the Liverpool Cardiac Phase-4 Rehabilitation Programme: A service user-led community-based investigation
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Abstract In Liverpool, standard Cardiac Phase-4 Rehabilitation Programme varied from 3 - 9 months depending on centre attended. Evidence for

setting the duration and patient contact frequency for communitybased cardiac rehabilitation is uncertain. This study was carried out to
explore how participants rated the 3 months Cardiac Phase-4 Rehabilitation Programme, whether it was long enough and whether it

changed their lifestyle for the better. Questionnaires were administered at the end of the Cardiac Phase4 Rehabilitation Programme and
during 3 and 6 months follow-up in the community. The results indicated that about 90% of responders rated the programme to be
excellent or good and that the score remained similar even when participants were followed-up at 3 and 6 months after discharge from
the Cardiac Phase-4 Rehabilitation Programme. A similar pattern of response was observed for active lifestyle and duration of the
Cardiac Phase-4 Programme. Interestingly, the MacNew Heart disease health-related quality of life scores remained similar even at 3
and 6 months after rehabilitation was completed. The result of this study indicates that a 3-months Cardiac Phase-4 Rehabilitation
Programme in Liverpool was sufficiently long and that service users rated the programme very highly.
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Exercise referral to promote cardiovascular health in stroke and TIA patients: a pilot feasibility study
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Abstract Objectives Exercise programmes studied after stroke often involve specialist supervision. Determine the feasibility and safety for

people with stroke (PwS) or transient ischaemic attack (T1A) participating in readily accessible, non-stroke specialised,
communitybased exercise programmes. Methods Participants were recruited into a structured, group-based, 12-week programme of
aerobic and resistance exercise delivered two times per week at one of five local leisure centres. Completion rates, successful
attainment of intended exercise intensity (Borg Rating of Perceived Exertion (RPE)) and safety outcomes were recorded. Measures of
physical activity (International Physical Activity Questionnaire), health-related quality of life (EQ-5D) and blood pressure (BP) were
recorded at baseline and day 1 post intervention. Results 79% of participants completed >75% of the intended sessions, with >90%
attainment of intended RPE. Exercise was safe with no serious and very few minor adverse events related to exercise. Exercise led to
significant increases in EQ-5D (Best of Health p<0.001), levels of weekly moderate physical activity (p<0.001) and decreases in
systolic BP (mean change [95% CI|=—5.4 mmHg [—2.84 to —7.96]; p<0.001). Conclusion Generalised exercise programmes delivered
through existing local services, appears feasible, safe and may improve quality of life, physical activity and systolic BP, for PwS and
TIA.
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General practice referral of ‘at risk” populations to community leisure services: applying the RE-AIM framework to evaluate
the impact of a community-based physical activity programme for inactive adults with long-term conditions
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Abstract In the UK a high proportion of adults with long-term conditions do not engage in regular physical activity. General practice (GP)

referral to community-based physical activity is one strategy that has gained traction in recent years. However, evidence for the real-

world effectiveness and translation of such programmes is limited. This study aimed to evaluate the individual and organisational

impacts of the ‘CLICK into Activity’ programme - GP referral of inactive adults living with (or at risk of) long-term conditions to

community-based physical activity.
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GP exercise referral schemes: Improving the patient's experience
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Abstract Objective The main objective of this study was to explore patients' perceptions of general practitioner (GP) exercise referral (ER)
schemes with a view to providing a better service for future patients.Design A qualitative focus group methodology.Setting Meeting

rooms or communal areas in leisure centres across North Yorkshire.Method Thirty participants took part in six focus groups. Data were
analysed using a content analysis technique based on the ‘framework' approach.Results Participants were generally very positive about

the ER schemes and reported numerous benefits including: improved self-confidence, wellbeing and quality of life; increased physical



activity behaviour and awareness; and improved physical health and fitness. Access to the ER scheme appeared to be restricted due to a
lack of awareness amongst primary health care staff. Participants were content with the activities provided by the leisure centres, but
felt that there should be more group activities and opportunities to meet other people.Conclusion Findings from this study provide
support for the use of ER schemes for promoting physical activity and improving health. Despite existing evidence supporting a move
towards promoting informal, unstructured, unsupervised physical activity, ER schemes provide participants with support, supervision,
structure and opportunities for social contact, which act as powerful motivators for some people. In terms of a population approach,
however, the ER scheme must be considered as just one method for promoting physical activity, and must be part of a broader strategy
encompassing a wide range of initiatives in a number of settings.
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Exercise Referral Scheme for At-Risk Individuals
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Abstract Exercise referral schemes

(ERS) are used to promote
physical activity within
primary care. Traditionally,
ERS are conducted in a
gym or leisure-centre
setting, with exercise
prescriptions based on
moderate-intensity
continuous training
(MICT). Home-based
highintensity interval
training (Home-HIIT) has
the potential to reduce
perceived barriers to
exercise, including lack of
time and access to facilities,
compared to traditional
MICT prescription used
with ERS and improve
health related outcomes.
We hypothesized that
HomeHIIT would mediate
greater improvement in
cardiorespiratory fitness
(CRF) by virtue of greater



Date

adherence and compliance
to the exercise prescription,
compared to
MICT.Methods: Patients
enrolled on an ERS
(Liverpool, United
Kingdom) were recruited
for a pragmatic trial.
Participants self-selected
either 12 weeks of MICT
(45-135 min/week at 50—
70% HRmax) or Home-
HHT (4-9 min x 1 min
intervals at >80% of
HRmax, interspersed with 1
min rest). The primary
outcome was the change in
CRF (VO2peak) at
postintervention (12 weeks)
and follow-up (3-month
post intervention), using
intention-to-treat
analysis.Results: 154
participants (age 48 +

10y; BMI 305 6.1
kg/m2) were recruited
between October 2017 and
March 2019, 87 (56%)
participants chose Home-
HIIT and 67

(44%) MICT. VO2peak
increased post-intervention
in both groups (MICT 3.9 +
6.0 ml.kg—1.min-1, Home-
HIIT 2.8 + 4.5 ml.kg—
1.min-1, P <0.001), and
was maintained at follow-
up (P < 0.001). Fat mass
was only reduced post
MICT (MICT —1.5+6.3
kg, P <

0.05, Home-HIIT —0.2 +
2.0 kg, P = 1.00), but the
reduction was not
maintained at follow-up
(MICT —0.6 + 5.1 kg,
Home-HIIT 0.0 £

2.2 kg, P > 0.05).
Adherence to the prescribed
programs was similar
(MICT 48 + 35%, Home-
HIIT 39 £ 36%, P =
0.77).Conclusion: This is
the first study to evaluate
the use of Home-HIIT for
individuals in a primary
care setting. Contrary to our
hypothesis, adherence to
both exercise prescriptions
was poor, and CRF
improved to a similar
extent in both groups with
improvements maintained
at 3month follow-up. We
provide evidence that,
although not superior,
Home-HIIT could be an
effective and popular
additional exercise choice
for patients within primary
care based ERS.
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Abstract OBJECTIVE: To examine the effects of a GP exercise referral programme on modifiable coronary heart disease risk factors.
DESIGN: Randomised controlled trial. A battery of validated measures were carried out at 0, 8, 16, 26, and 37 weeks.
SETTING: Two community health centres and a leisure centre in Hailsham, East Sussex. SUBJECTS: 389 patients (smokers,
hypertensive or overweight) were selected from medical records, screened for contraindications to exercise and 345 were
invited into the study. Of 142 patients randomly allocated, 40 (41%) completed the study in the exercise group and 31 (69%)
in the control group. Sixty (35%) invited smokers (48% of non-smokers), 71 (38%) invited hypertensive patients (45% of
non-hypertensive patients), and 107 (45%) overweight patients (33% of non-overweight patients) were randomised. Of those
randomised, 27 (45%) smokers, 52 (48%) overweight, and 43 (61%) hypertensive patients completed the study.
INTERVENTION: The exercise group was offered 20, half price sessions over 10 weeks at a leisure centre. Patients engaged
in moderate and vigorous aerobic type activity on various exercise machines, in a semi-supervised, informal environment.
RESULTS: 87% of those referred used the prescription and 28% (high adherers)(45% of obese patients) did at least 15
sessions. The exercise group reduced sum of skinfolds by 8.1% (2.9 to 13.3, 95% confidence intervals) more than the control
group, up to 16 weeks after baseline. High adherers reduced sum of skinfolds by 9.2% (0.9 to 17.5) more than the control
group, up to 26 weeks. High adherers reduced systolic blood pressure by 7.2% (-0.7 to 14.9) (that is, 9 mm Hg) more than
low adherers, up to 37 weeks. Nonsmokers and obese patients attended more prescribed sessions than smokers and non-
overweight patients. CONCLUSIONS: Reduction in sum of skinfolds was maintained up to 26 weeks, among high adherers
compared with controls. Reduction in systolic blood pressure was evident up to 37 weeks among high adherers, but only in
comparison with low adherers. Selection of appropriate referees and use of other strategies to improve exercise adherence
will help to maximise the benefits from GP exercise prescription schemes. ,
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The effects of exercise referral schemes in the United Kingdom in those with cardiovascular, mental health, and
musculoskeletal disorders: a preliminary systematic review | BMC Public Health | Full Text
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In 2014, The National Institute for Health and Care Excellence (NICE) called for the development of a system to collate local data on
exercise referral schemes (ERS). This database would be used to facilitate continued evaluation of ERS. The use of health databases can
spur scientific investigation and the generation of evidence regarding healthcare practice. NICE's recommendation has not yet been met
by public health bodies. Through collaboration between ukactive, ReferAll, a specialist in software solutions for exercise referral, and
the National Centre for Sport and Exercise Medicine, which has its research hub at the Advanced Wellbeing Research Centre, in
Sheffield, data has been collated from multiple UK-based ERS to generate one of the largest databases of its kind. This database moves
the research community towards meeting NICEs recommendation. This paper describes the formation and open sharing of The National
ReferAll Database, data-cleaning processes, and its structure, including outcome measures. Collating data from 123 ERSs on 39,283
individuals, a database has been created containing both scheme and referral level characteristics in addition to outcome measures over
time. The National ReferAll Database is openly available for researchers to interrogate. The National ReferAll Database represents a
potentially valuable resource for the wider research community, as well as policy makers and practitioners in this area, which will
facilitate a better understanding of ERS and other physical-activity-related social prescribing pathways to help inform public health
policy and practice.
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Physical activity referral schemes (PARS) are a popular physical activity (PA) intervention in the UK. Little is known about the type,
intensity and duration of PA undertaken during and post PARS. We calculated weekly leisure centre-based moderate/vigorous PA for
PARS participants (n = 448) and PARS completers (n = 746) in Northumberland, UK, between March 2019-February 2020 using
administrative data. We categorised activity levels (<30 min/week, 30—149 min/week and >150 min/week) and used ordinal regression

to examine predictors for activity category achieved. PARS participants took part in a median of 57.0 min (IQR 26.0-90.0) and PARS
completers a median of 68.0 min (IQR 42.0-100.0) moderate/vigorous leisure centre-based PA per week. Being a PARS completer
OR:

2.14, 95% CI: 1.61-2.82) was a positive predictor of achieving a higher level of physical activity category compared to PARS
participants. Female PARS participants were less likely (OR: 0.65, 95% ClI: 0.43-0.97) to achieve >30 min of moderate/vigorous LCPA
per week compared to male PARS participants. PARS participants achieved 38.0% and PARS completers 45.3% of the World Health
Organisation recommended >150 min of moderate/vigorous weekly PA through leisure centre use. Strategies integrated within PARS to
promote PA outside of leisure centre-based activity may help participants achieve PA guidelines.
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