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Abstract 

PURPOSE: This paper outlines a service evaluation of an exercise referral scheme for adults 

suffering from a variety of physical, or mental health conditions, or who were deemed are at 

risk of developing such conditions. The evaluation aimed to assess the impact of the scheme 

at increasing physical activity, and at reducing BMI, and waist circumference. METHODS: 

This was a retrospective evaluation looking at levels of physical activity, and changes to 

anthropometric measures over a period of 6 months. Each participant self-reported their 

levels of physical activity for the previous 7 days at three time points; baseline (T1) at 12-

week exit from the scheme (T2), and at 6-month follow-up (T3). Waist circumference and 

BMI were also recorded by either a health professional, or self-reported at these time points. 

RESULTS: 670 participants were referred during the evaluation period, of whom 494 were 

eligible. Of those 494, 211 completed the 12-week scheme, and 135 completed a 6-month 

follow-up. Significant increases in levels of physical activity were recorded between T1 and 

T2, and between T1 and T3.  Furthermore, significant reductions in waist circumference were 

noted between T1 and T2, and between T1 and T3, and BMI significantly decreased between 

T1 and T2, but significantly increased between T2, and T3.  CONCLUSIONS: The service 

has proven effective at increasing levels of PA amongst participants and has had a positive 

impact on waist circumference, and body for clients who remain engaged with the 

programme.   
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Introduction 

Increasing Physical Activity  (PA) levels has the potential to improve physical and mental 

health, lead to a reduction in mortality, improve life expectancy [1] and lower the risk of 

coronary heart disease  (CHD) [2, 3].  The Chief Medical Officer  (CMO) recommends that 

adults should be active daily, completing at least 150 minutes of moderate intensity activity 

per week in bouts of 10 minutes or more [1]. Evidence suggests these levels of PA can lower 

the risk for a number of chronic illnesses such as cardiovascular disease (CVD), cancer, and 

diabetes [4-6].  Despite this, it is estimated that between 50% and 80% of the adult population 

of England do not meet these guidelines [7]. 

The relationship between PA and reduced risk of chronic illness is linear such that even small 

increases can result in health benefits even if the CMO recommended levels are not reached 

[8-10].  Whilst a number of government schemes have been proposed which aim to increase 

levels of PA nationwide, exercise referral schemes  (ERS) have been shown to significantly 

increase the proportion of people becoming moderately active [11, 12], however, these 

changes may not persist over time [13, 14]. 

ERSs are commonly employed by local authorities within the UK, such schemes provide 

clients with advice from professionals and access to a variety of structured exercise 

programmes, and can increase a participant’s intention to engage in PA in the future [15-17].  

There is often wide variation in the content, target population, length of programme, and 

outcome measures used in these schemes [12, 18-20].  Interventions tend to be delivered via 

walking schemes, aerobic classes or be gym based activities [21] and often target different 

vulnerable groups such as stroke patients [22], and people with obesity, high blood pressure 

and/or mental health difficulties [23].  A review by Morgan [24] concluded that ERSs are 

successful at promoting PA in certain groups such as older adults and those who are 

overweight who are already slightly active.  However Morgan also concludes that schemes 
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can suffer from low attendance and echoes the findings of Pavey et al [14] that there is often 

a lack of adherence to exercise at long term follow up [24].  With this in mind, and due to the 

wide variation in available ERSs within the UK, it is important to evaluate such schemes to 

see if they have any impact on increasing PA. 

This paper reports a co-production evaluation which was part of a larger study between a 

university and a local authority in the North East of England looking at how academics and 

public health practitioners can work together to evaluate locally commissioned services [25-

28].  Often evidence informing public health initiatives tends to be dominated by tightly 

controlled, university led intervention trials, which can raise questions about how 

translational findings are [29]. It is hoped that by academics and practitioners working 

together the results will be more meaningful to those who commission services [30].  The 

main aim of the evaluation was to assess the impact of the scheme at increasing physical 

activity for adults with an existing health condition, or those at risk of developing health 

conditions. 

Methods 

Recruitment 

Anonymised data was extracted from a database compiled by the service providers between 

January and March 2014.  As this was an evaluation of an existing scheme, no control group 

was recruited. The scheme was available for local residents aged 17 or older, who were not 

meeting the CMO recommended levels of PA, with a specific focus on individuals who were 

participating in less than 30 minutes of activity per week.  It was aimed at participants with 

existing health conditions, or those at increased risk of developing health conditions.  

Participants with existing health conditions who may benefit from participation were referred 

into the scheme by health professionals such as General Practitioners (GPs) or 
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physiotherapists who would assess eligibility via the Physical Activity Readiness 

questionnaire [31]. 

Intervention 

The ERS consisted of a structured 12-week exercise programme, delivered by trained 

exercise professionals in gyms and community centres.  Upon entry to the scheme clients 

were offered the choice of a wide variety of physical activities such as supervised gym 

sessions, seated aerobics, step classes, circuit training and swimming. 

Outcome Measures 

The primary outcome measure for this evaluation was total number of minutes of PA 

assessed using the 7-day Physical Activity Recall (7D-PAR) [32].  This was administered 

upon entry to the ERS by an exercise professional who asked participants to recall how much 

PA they had completed in the previous week.  This was re-administered at 12-week exit from 

the scheme, and at 6-month follow-up. 

Waist circumference and BMI were measured by a health professional on entry to the 

scheme, and again at 12 weeks and 6 months.  In cases where a client was not available for a 

face to face follow-up consultation, they were asked to self-report these measures over the 

telephone.  Data on the number of participants who self-reported their BMI and waist 

circumference at follow-up appointments was not recorded. 

Ethical Approval 

Research ethics approval was granted by Newcastle University research ethics committee, 

and by the local authority’s research governance department.  All participants registered with 

the scheme gave written consent for their data to be used for research and evaluation 

purposes upon entry to the service. 
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Statistical Analysis 

A Friedman’s test was used to analyse differences in self-reported levels of PA at the three 

time points, where a significant result was identified post hoc testing was performed using a 

Wilcoxon signed ranks test with a Bonferroni corrected p value of 0.016 to indicate 

significance.  Friedman’s tests were used to analyse differences in PA as data were not 

normally distributed. 

Changes in waist circumference and BMI were assessed using repeated measures ANOVAs 

as data was normally distributed. Where a significant result was identified post hoc tests were 

performed using paired samples t-tests with a Bonferroni corrected p value of 0.016 to 

indicate significance. 

A series of Kruskal Wallis tests were used to look for differences in levels of PA based on 

referral reason to the ERS, age range, gender, employment status and ethnicity. Finally, a 

series of one-way ANOVAs was conducted to look for differences in waist circumference 

and BMI over time based on referral reason, age range, gender, ethnicity, and employment 

status.  

Results 

Participant Characteristics 

Of the 670 participants who were referred to this service during this period, 176 were 

excluded from the analysis as they were already participating in more than the CMO 

recommended 150 minutes of PA per week upon entry to the service. All analysis below 

relates to the remaining 494 participants who were not already active.  Attrition rates for the 

ERS can be seen in figure 1. 

Of those 494 participants, 211 completed the 12-week scheme (42.7%), and 135 completed 

their 6-month follow-up (27.3%). 
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Table 1 outlines the demographic information for the cohort as a whole based on age, gender, 

ethnicity, employment status, social deprivation and which health professional referred them 

to the ERS. This is split by those who were included in the evaluation and those who were 

excluded due to high levels of self-reported PA at baseline.  Participants who were referred to 

the ERS between January and March 2014 and thus included in the evaluation were 

predominantly White British women, employed, and referred by a GP.  As this was a 

retrospective evaluation the authors cannot say why more men and ethnic minorities were not 

referred to the ERS, however as it was based in the North East of England where the majority 

of the population is White British it is understandable that most participants are from this 

ethnic background. 

(Table 1 about here) 

Ages of participants ranged from 17 to 91 years old (M = 51.7, SD = 15.7).  Participants were 

referred to the scheme for a variety of health conditions, or if they were deemed at risk of 

developing a health condition in the future, for example if they had a high BMI.  The most 

common reasons for referral to the ERS were BMI >30 (20.9%), back pain (15.4%), mild to 

moderate depression (13.4%), and diabetes (7.9%).  Table 2 outlines the various referral 

reasons for participants, split by those who were included in, or excluded from the evaluation. 

(Table 2 about here) 

Changes in self-reported levels of PA 

A total of 123 participants completed this measure at least twice (baseline, 12-week follow-

up and 6-month follow-up). The Freidman test demonstrated that there was a significant 

change in the number of minutes engaging in at least moderate levels of PA, from baseline 

(median = 0), rising to 12-week follow-up (median = 180) and at 6-month follow up (median 

= 180) (χ2(2, N = 117) = 103.9, p <.001). 
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Post-hoc testing revealed that there was a large significant increase in the median level of PA 

between baseline and 12 weeks (p<0.001) (r=-.68), and a moderately significant increase in 

median levels of PA between baseline and 6 months (p<0.001) (r=-0.53). However, when 

comparing 12 weeks to 6 months no differences were observed.  These results are 

summarised in Table 3. 

No differences were observed when looking at changes in PA over time based on referral 

reason, age range, gender, employment status or the ethnicity of participants. 

Changes in waist circumference (cm). 

A total of 131 participants provided waist measurements at, at least two time points (baseline, 

12-week follow-up, and 6-month follow-up). A repeated measures ANOVA demonstrated 

that there was a significant change in the mean waist circumference between baseline, (105.6 

cm (SD = 15.3)) 12-week follow-up (102.6 cm (SD = 14.2)) and 6-month follow-up (101.4 

cm (SD = 14.6)); (F (2, 56) = 26.9 p <0.01). 

Post-hoc testing revealed that there was a small significant reduction in the mean waist 

circumference between baseline and 12 weeks (p<0.001) (r=-.18); and a small significant 

decrease in waist circumference between baseline and 6 months (p<0.001) (r=.29).  No 

difference was observed when comparing 12-week follow-up and 6-month follow up 

(p>0.016) (r=-0.07). These results are summarised in Table 4. 

There was a statistically significant difference in waist circumference at 12 weeks between 

men and women (F(1, 124) = 6.799, p = 0.01 ηp2 = 0.052).  A significant difference was also 

observed when comparing waist circumference at 12 weeks by referral reason (F(15,106) = 

2.107, p = 0.015, ηp2 = 0.230).  No other differences were observed. 

Changes in BMI over time 
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A total of 137 participants completed this measure at, at least two time points (baseline, 12 

weeks and 6 months). A repeated measures ANOVA showed that there was a significant 

change in BMI between baseline (M = 32.1 (SD = 7.5)) 12-week follow-up (M = 23.7 (SD = 

15.6)) and 6-month follow-up (M= 31.9 (SD = 8.0); F(2 , 70) = 14.675 p<0.001. 

Post-hoc testing revealed that there was a large significant reduction in the mean BMI 

between baseline and 12 weeks (p<0.001) (r=-.68); and a moderate significant increase in 

BMI between 12 weeks and 6 months (p<0.001) (r=.53).  No difference was observed when 

comparing baseline and 6-month follow up (p>0.016) (r=-0.22). These results are 

summarised in Table 4. 

There was a statistically significant difference in BMI at baseline between men and women as 

determined by a one-way ANOVA (F(1, 320) = 6.799, p = 0.01, ηp2 = 0.010).  A significant 

difference was also observed when comparing BMI at baseline by referral reason (F(23, 448) 

= 4.675, p <0.001, ηp2 =0.194); and at 12 weeks (F(18,146) = 2.460, p = 0.002 ηp2 =0.233). 

Finally, there was a statistically significant difference observed when comparing BMI at 

baseline by employment status (F(11,454) = 2.444, p = 0.006. ηp2 =0.056). No other 

differences were observed. 

(Table 3 and 4 about here) 

Discussion 

The results of this study have emphasised the potential for ERS schemes to improve the 

health of adults with existing health conditions. Whilst studies in the past have found ERSs to 

have some impact at increasing PA, the impact tends to be short term [14]. However, this 

current study has demonstrated a continued impact on engagement in physical activity with 

moderately significant increases in PA levels observed between baseline and 12 weeks, and 

baseline and 6 months. Whilst no difference was observed in levels of PA between 12 weeks 
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and 6 months this suggests that participants have maintained their increased levels after 

leaving the scheme. With research suggesting that people engaging in a new behaviour at 6 

months are likely to maintain that change, this suggests that this ERS has the potential to 

increase engagement in PA long term [33, 34].   

Similar results were observed when looking at reductions in waist circumference, with 

participants who completed the ERS significantly more likely to have reduced their waist 

circumference at both 12-week follow-up and 6-month follow-up, although the observed 

differences were small.  As, with PA, no difference was observed when looking at waist 

circumference between 12 weeks and 6 months suggesting waist circumference has remained 

stable upon exit from the scheme. 

However, when looking at BMI, whilst there was a large, significant reduction in BMI 

between baseline, and 12 weeks there was also a large, significant increase in BMI between 

12 weeks and 6 months. This suggests that whist engaging in the scheme can have a positive 

impact on BMI, these differences are not maintained long term.  Research suggests that 

reducing waist circumference can reduce the risk of CVD [35], and diabetes [36] whilst high 

BMI and waist circumference has been associated with premature mortality [37] this suggests 

that participation in this scheme has the potential to reduce the risk of developing health 

conditions.  Furthermore, we noted within-group differences in BMI scores for referral 

reason, gender, and employment status. Within group differences were also observed in waist 

circumference for referral reason, and gender. However, we were unable to determine the 

direction of this relationship with the data available.  Therefore, work in the future could 

focus on gender, employment status and health conditions to ascertain for whom this type of 

intervention would be most effective. 

Whilst there appears to be benefits from participation in this scheme it should be noted that 

attrition from this service was high.  However, around 42% of those participants included in 
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the evaluation who completed a baseline assessment were still in the scheme at 12-week exit 

review from the service.  Whilst more than half of the cohort dropped out of the service 

before the end, this compares favourably with similar schemes in the UK, with a recent 

systematic review showing that an average of 37% of participants complete such schemes 

[17]. 

Finally, despite the positive outcomes of this service there were some limitations which were 

highlighted by the evaluation.  Firstly, due to inconsistencies in data collection methods 

across the sites used for this service, around 25% of the identified clients had to be excluded 

from the evaluation as they were recording baseline levels of PA which were higher than 

CMO recommended levels.  This would suggest that either they should not have been 

referred onto the scheme in the first place or that they were inaccurately reporting their levels 

of activity.  However, it should also be noted that levels of physical activity were self-

reported using the 7D-PAR meaning the results are subjective, and whilst the 7D-PAR has 

been used extensively in studies looking at population level PA it has been shown to be a 

poor predictor of individual level energy expenditure [38].  It is possible that had these 

individuals been included in the evaluation then the outcomes could have been different.  

Furthermore, as this was a service evaluation we do not have a comparison group therefore 

we cannot say with any certainty that this service was effective at increasing levels of PA.  

However, we can look at similar studies which have shown that ERSs can significantly 

increase the number of people becoming moderately active [12]. However the impact of these 

schemes reduces over time, such that by 12-month follow-up, participants tend to return to 

their original levels of activity [39].  Furthermore, some follow-up consultations were 

conducted via telephone meaning that BMI and waist circumference for these individuals 

were also self-reported. However, as the service providers did not record whether a 

consultation was conducted in person or via the telephone we are unable to determine how 
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many participants this affected. It may be beneficial in the future if providers of such schemes 

supplied participants on such schemes with pedometers or direct them to digital lifestyle 

applications which may help more accurately record engagement in PA. 

Compliance with Ethical Standards 

Ethical Approval 

Research ethics approval was granted by Newcastle University research ethics committee, 

and by the local authority’s research governance department.  All participants registered with 

the scheme gave written consent for their data to be used for research and evaluation 

purposes upon entry to the service. 
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This research was funded by the Public Health department of Durham County Council 

  



12 
 

References 

1. Department of Health, Start active, stay active: a report on physical activity from the 

four home countries' Chief Medical Officers. 2011: London. 

2. Batty, G.D., et al., Walking pace, leisure time physical activity, and resting heart rate 

in relation to disease specific mortality in London: 40 years follow up of the original 

Whitehall study.  An update of our work with Professor Jerry N. Morris (1910-2009). 

Annals of Epidemiology, 2010. 20(9): p. 661-669. 

3. Williams, P.T., Reductions in incident coronary heart disease risk above guideline 

physical acitvity levels in men. Atherosclerosis, 2010. 209(2): p. 524-521. 

4. Thomson, C.A., et al., Nutrition and physical activity cancer prevention guidelines, 

cancer risk, and mortality in the women's health initiative. Cancer prevention 

research, 2014. 7(1): p. 42-53. 

5. Lee, D.C., et al., Leisure-time running reduces all-cause and cardiovascular mortality 

risk. Journal of the American College of Cardiology, 2014. 64(5): p. 472-481. 

6. Armstrong, M.J. and R.J. Sigal, Exercise as medicine: key concepts in discussing 

physical activity with patients who have type 2 diabetes. Canadian journal of 

diabetes, 2015. 39(S1): p. S129-S133. 

7. Farrell, L., et al., The socioeconomic gradient in physical inactivity: evidence from 

one million adults in England. Social Science & Medicine, 2014. 123: p. 55-63. 

8. Garcia-Palmieri, M.R., et al., Increased physical activity: A protective factor against 

heart attacks in Puerto Rico. The American Journal of Cardiology, 1982. 50(4): p. 

749-755. 

9. Jansen, A.P., et al., Effectiveness of case management among older adults with early 

symptoms of dementia and their primary informal caregivers: a randomized clinical 

trial. Int J Nurs Stud, 2011. 48. 



13 
 

10. Haskell, W.L., et al., Physical activity and public health: updated recommendation for 

adults from the American College of Sports Medicine and the American Heart 

Association. Medicine and Science in Sports and Exercise, 2007. 39(8): p. 1423-1434. 

11. Hillsdon, M., et al., Advising people to take more exercise is ineffective: A 

randomized controlled trial of physical activity promotion in primary care. 

International Journal of Epidemiology, 2002. 31(4): p. 808-815. 

12. Williams, N.H., "The wise, for cure, on exercise depend'': Physical activity 

interventions in primary care in Wales. British Journal of Sports Medicine, 2009. 

43(2): p. 106-108. 

13. Taylor, A.H., J. Doust, and N. Webborn, Randomised controlled trial to examine the 

effects of a GP exercise referral programme in Hailsham, East Sussex, on modifiable 

coronary heart disease risk factors. Journal of Epidemiology and Community Health, 

1998. 52(9): p. 595-601. 

14. Pavey, T.G., et al., Effect of exercise referral schemes in primary care on physical 

activity and improving health outcomes: systematic review and meta-analysis. British 

Medical Journal, 2011. 343. 

15. Rouse, P.C., et al., In the beginning: Role of autonomy support on the motivation, 

mental health and intentions of participants entering an exercise referral scheme. 

Psychology and Health, 2011. 26(6): p. 729-749. 

16. Williams, H., et al., Effectiveness of exercise-referral schemes to promote physical 

activity in adults: systematic review. British Journal of General Practice, 2007. 

57(545): p. 979-986. 

17. Murphy, S., et al., 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. Journal of Epidemiology and Community Health, 2012. 

66(8): p. 745-753. 



14 
 

18. Lee, A.S.W., S.J. Griffin, and R.K. Simmons, An evaluation of the effectiveness of 

‘Active for Life’: An exercise referral scheme in West Suffolk. Public Health, 2009. 

123(10): p. 670-672. 

19. Murphy, S., et al., A pragmatic randomised controlled trial of the Welsh National 

Exercise Referral Scheme: protocol for a trial and integrated economic and process 

evaluation. BMC Public Health, 2010. 10: p. 352-363. 

20. Hanson, C.L., et al., An evaluation of the efficacy of the exercise on referral 

scheme in Northumberland, UK: association with physical activity and predictors of 

engagement. A naturalistic observation study. BMJ Open, 2013. 3(8). 

21. Jones, F., et al., Adherence to an exercise prescription scheme: The role of 

expectations, self-efficacy, stage of change and psychological well-being. British 

Journal of Health Psychology, 2005. 10(3): p. 359-378. 

22. Sharma, H., C. Bulley, and F.M.J. van Wijck, Experiences of an exercise referral 

scheme from the perspective of people with chronic stroke: a qualitative study. 

Physiotherapy, 2012. 98(4): p. 336-343. 

23. Morton, K.L., S.J.H. Biddle, and M.R. Beauchamp, Changes in self-determination 

during an exercise referral scheme. Public Health, 2008. 122(11): p. 1257-1260. 

24. Morgan, O., Approaches to increase physical activity: reviewing the evidence for 

exercise-referral schemes. Public Health, 2005. 119(5): p. 361-370. 

25. McGeechan, G.J., et al., A mixed-method outcome evaluation of a specialist Alcohol 

Hospital Liaison Team. Perspectives in public health, 2016. 136(6): p. 361-367. 

26. McGeechan, G.J., et al., A Coproduction Community Based Approach to Reducing 

Smoking Prevalence in a Local Community Setting. Journal of Environmental and 

Public Health, 2016. 2016. 

27. McGeechan, G.J., et al., Exploring men's perceptions of a community-based men's 

shed programme in England. Journal of Public Health., 2017. In Press. 



15 
 

28. McGeechan, G.J., et al., Evaluation of a pilot police-led suicide early alert 

surveillance strategy in the UK. Injury Prevention, 2017. In press. 

29. Pettman, T.L., et al., Strengthening evaluation to capture the breadth of public health 

practice: ideal vs. real. Journal of public health, 2012. 34(1): p. 151-155. 

30. Cooke, J., et al., On-going collaborative priority-setting for research activity: a 

method of capacity building to reduce the research-practice translational gap. Health 

Research Policy and Systems, 2015. 13(1): p. 25. 

31. Sallis, J.F., et al., Physical Activity Assessment methodology in the five-city project. 

American Journal of Epidemiology, 1985. 121: p. 91-106. 

32. Richardson, M., et al., Validation of the Stanford 7-Day Recall to Assess Habitual 

Physical Activity. Annals of Epidemiology, 2001. 11(2): p. 145-153. 

33. Norcross, J.C., P.M. Krebs, and J.O. Prochaska, Stages of change. Journal of Clinical 

Psychology, 2011. 67(2): p. 143-154. 

34. Fortier, M.S., et al., Self-determination and exercise stages of change: results from the 

Diabetes Aerobic and Resistance Exercise trial. Journal of health psychology, 2012. 

17(1): p. 87-99. 

35. Kim, T., et al., Intake of brown rice lees reduces waist circumference and improves 

metabolic parameters in type 2 diabetes. Nutrition Research, 2011. 31(2): p. 131-138. 

36. Park, S., et al., Waist Circumference and Waist-to-Height Ratio as Predictors of 

Cardiovascular Disease Risk in Korean Adults. Circulation Journal, 2009. 73(9): p. 

1643-1650. 

37. Cerhan, J., et al., A Pooled Analysis of Waist Circumference and Mortality in 650,000 

Adults. Mayo Clinic Proceedings, 2014. 89(3): p. 335-345. 

38. Ruf, K.C., et al., Validation of activity questionnaires in patients with cystic fibrosis 

by accelerometry and cycle ergometry. BMC medical research methodology, 2012. 

12(1): p. 43. 



16 
 

39. Gidlow, C., et al., Socio-demographic patterning of referral, uptake and attendance in 

Physical Activity Referral Schemes. Journal of Public Health, 2007. 29(2): p. 107-

113. 

 


	Abstract
	Introduction
	Methods
	Recruitment
	Intervention
	Outcome Measures
	Ethical Approval
	Statistical Analysis
	Results
	Participant Characteristics
	Changes in self-reported levels of PA
	Changes in waist circumference (cm).
	Changes in BMI over time
	Discussion
	Compliance with Ethical Standards
	Ethical Approval
	Funding

