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ABSTRACT

Background: Brief advice is recommended to increase physical activity (PA) within primary
care. This study assessed change in PA levels and mental wellbeing after a motivational
interviewing (MI) community-based PA intervention and the impact of signposting [SP] and
Social Action [SA] (i.e. weekly group support) pathways. Methods: Participants (n=2084)
took part in a community-based, primary care PA programme using Ml techniques. Self-
reported PA and mental wellbeing data were collected at baseline (following an initial 30-
minute Ml appointment), 12-weeks, six-months, and 12-months. Participants were assigned
based upon the surgery they attended to the SP or SA pathway. Multilevel models derived
point estimates and 95%Cls for outcomes at each time point and change scores. Results:
Participants increased PA and mental wellbeing at each follow-up time point through both
participant pathways and with little difference between pathways. Retention was similar
between pathways at 12-weeks, but the SP pathway retained more participants at six-
months and 12-months. Conclusions: Both pathways produced similar improvements in PA
and mental wellbeing, however the addition of a control would have provided further
insight as to the effectiveness. Due to lower resources yet similar effects, the SP pathway

could be incorporated to support PA in primary care settings.



INTRODUCTION

Primary care settings are well placed to promote physical activity (PA) as a high
proportion of the population visiting a General Practitioner (GP) each year!. The benefits of
participating in regular PA are well documented and include management and prevention of
over 20 chronic conditions?. The Chief Medical Officers’ PA guidelines recommend moderate
and vigorous intensity PA for the greatest health benefits however these benefits may be
achieved from lower activity intensities, volumes and frequencies?. Light intensity PA has
been associated with improved health benefits although to a lesser extent than moderate-
to-vigorous PA?. Continuous or accumulated PA produce similar health benefits suggesting
the importance of promoting walking that can be incorporated into daily living alongside
moderate and vigorous intensity activities®. To increase PA levels, the National Institute for
Health and Care Excellence® recommend motivational interviewing (Ml); a form of brief
advice to elicit positive behaviour change.

Ml is a client centred direct approach to increase, guide, elicit, and strengthen
intrinsic motivation to change, while exploring and resolving ambivalence’”. M| was seen as
an alternative to more directive and confrontational counselling® with client-cantered
principles and techniques®. MI has been used to promote positive behaviour change in a
number of domains and is one of few theory based interventions supported by evidence?’.
However, findings regarding PA improvement through Ml interventions have been mixed!?-
15 More recently, O’Halloran et al.'® reported a small effect for Ml increasing PA levels
amongst individuals with chronic health conditions, whilst Morton et al.'” reported positive
effects on PA in half of the 22 Ml based interventions included in their systematic review.
Furthermore, Ml based interventions for PA may also elicit improvements in other health

parameters, such as mental wellbeing®® (e.g. anxiety and depression) however, evidence



regarding this is limited and thus research is warranted to explore the wider benefits
associated with Ml interventions.

Group-based interventions have been extensively used for health related behaviour
change®®. These groups provide efficiency in time and resource as well as participant
interaction and through social support?%?L. To reinforce PA behaviour, social support groups
are another common strategy to build networks especially in community settings?2.
However, previously they have not been typically incorporated into Ml interventions for PA
improvement. Individuals with chronic illnesses often join support groups to help with their
emotional and practical challenges?3~26. Group sessions may maximise opportunities for
members to change behaviours?’; thus, they are an increasingly popular method for health
improvement?®. Indeed, the evidence for health improvement through group delivery
settings has been presented in a number of systematic reviews for specific lifestyle
behaviours such as type 2 diabetes?® and obesity®°, that mainly focus on individual
behaviour change?®.

Considering the evidence supporting both Ml and promotion of social action through
group support to elicit behaviour change and impact positively upon health, their
combination may enhance the effectiveness of a community-based PA intervention
grounded in MI. Therefore, the current study aimed to firstly examine the overall
effectiveness of a community-based PA intervention grounded in Ml on PA and mental
wellbeing, and secondly whether the addition of novel weekly support groups would impact

effectiveness.



METHOD
Population

Data were collected across three-years (June 2015 — September 2018) from 2,084
participants (representing a 77.3% uptake of the 2,697 who booked an initial appointment)
participating in a community-based PA programme that utilised Ml techniques (Let’s Get
Moving). The programme was delivered across the county of Essex, UK and participants
were invited to take part if their GP records stated they were 18-74 years of age with a body
mass index (BMI) between 28-35kg.m™.
Intervention

All participants attended an initial appointment with a Community Exercise
Professional (CEP) trained in MI, where data were collected and a motivational interview
appointment took place. Each motivational interview session lasted for at least 30 minutes.
Participant pathways were allocated to each surgery in a non-random fashion. Allocation
was determined based upon the local surgery resources available to deliver the group
support sessions, and engagement of the surgeries with the project team. Thus, at the end
of each participant’s baseline appointment they were informed of their allocated pathway
depending on their GP surgery. The participant pathways were; (1) signposting to local PA
provisions only, and (2), signposting and a ‘Social Action’ (SA) group support pathway. The
participant journey through the study including contact point, example activities and data
collection is highlighted in Figure 1. The weekly SA group support sessions lasted for 12-
weeks, run in groups of up to 25 with the CEP in local community centres; the sessions
involved learning about, and discussing, a range of topics to help individuals lead a healthy

lifestyle. Participants did not take part in any PA during these sessions.



All participants provided written informed consent and institutional ethical approval
(SMEC_2016-17_085) was obtained for this research in addition to intervention ethical
approval from the London — Hampstead Research Ethics Committee (REC reference

14/1L0/1822).

Patients (BMI 28-35kg.m-2 and 18-74
years) invited to take part in the
intervention

v
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Figure 1. Intervention pathway flow diagram. *Pathway allocation occurred non-randomly at

the surgery level.



Measures

Demographic data collected included sex, age, ethnicity, and disability or medical
condition using predetermined categories. Ethnicity was categorised into five ethnic groups
in accordance with the Office of National Statistics3! guidance on measuring equality.
Disabilities were collected in 14 predetermined categories used as part of the intervention
reporting; where a response was missing, it was considered to indicate that a participant
had no known disability or medical condition. Self-reported PA levels were collected using
The short-form International Physical Activity Questionnaire3?. The Short Warwick-Edinburgh
Mental Wellbeing Scale (SWEMWBS) was used to measure mental wellbeing33. Physical
activity and mental wellbeing data were collected face-to-face during the baseline and 12-
week appointments, and via telephone at six-month and 12-month follow up (Figure 1).
Statistical Analysis

Data were recorded and securely stored using Lumeon (1.90.18.dev, Lumeon,
London, UK) before being anonymously exported for processing. Processing and analysis was
conducted using R (version 3.6.1; R Core Team, 2019) and RStudio (version 1.2.1335; RStudio
Team, 2018). IPAQ 34, reported as Metabolic Equivalent (MET) minutes per week, and
SWEMWSBS 3° processing was conducted in accordance with published guidelines. Multilevel
mixed modelling was conducted using the ‘Ime4’ package3® due to the hierarchical structure
of the data, which included ‘surgery’ as a level three variable, ‘participants’ as a level two
variable, and ‘time’ as a level one variable. Dependent variables included vigorous,
moderate, walking, and total PA, as well as mental wellbeing. The fixed effects of the
participant ‘pathway’, ‘time’, and ‘pathway x time’ (modelled as an interaction) were
examined with ‘time’ also included as a repeated effect. Random intercepts by participant

were included. Due to the inclusion of both fixed and random effects Restricted Maximum



Likelihood estimation was used 3738, Estimated marginal means and 95% Confidence
Intervals (Cls) were calculated using the ‘emmeans’ package and presented with
comparisons made using post hoc Bonferonni adjustments. An estimation based approach
was utilised for this analysis as opposed to null hypothesis statistical testing 3°; we consider
the implications of all results compatible with the data, from the lower limit to the upper
limit of the confidence intervals, with the greatest interpretive emphasis placed on the point
estimate.
RESULTS

Baseline appointments were attended by 2,084 participants (Table 1). Retention,
defined as returning for the 12-week appointment or providing PA data (due to being
collected throughout the intervention) at six-months and 12-months, was 59.5% at 12-
weeks, reducing to 46.0% at six-months and 36.7% at 12-months for the whole intervention.
The SP and SA pathways had similar retention at 12-weeks (SP=60.1%, SA=59.2%), however,
the SA group retention reduced to 42.3% at six-months and to 30.0% at 12-months, whilst

the SP pathways retention remained above 50.0% (six-months=53.8%, 12-months=50.4%).



Table 1. Age, sex, ethnicity, and disability or medical condition at baseline for all participants

and within each pathway.

All participants SP pathway SA pathway
n % n % n %

Age
Under 20 1 0.0 1 0.1 0 0.0
21-30 35 1.7 10 1.5 25 1.8
31-40 102 4.9 35 52 67 4.8
41-50 247 11.9 100 14.9 147 10.5
51-60 433 20.9 166 247 267 19.1
61-70 721 34.8 200 29.7 521 373
71-80 529 25.6 160 23.8 369 26.4
81-90 2 0.1 1 0.1 1 0.1
Sex
Male 717 39.1 259 38.9 458 39.2
Female 1,117 60.9 406 61.1 711 60.8
Ethnicity
White or White British 1,780 95.1 540 923 1,240 96.3
Black or Black British 38 2.0 22 3.8 16 2.7
Asian or Asian British 41 2.2 16 2.7 25 4.3
Mixed 6 03 4 0.7 2 0.3
Other 0 0.0 0 0.0 0 0.0
Prefer not to say 7 04 3 0.5 4 0.7
Disability or medical condition*
Musculoskeletal disorders 671 28.7 175 30.6 496 28.1
High blood pressure 277 11.8 43 7.5 234 13.2
Cardiovascular system disorders 252 10.8 71 12.4 181 10.2
Respiratory disorders 200 8.5 44 7.7 156 8.8
Diabetes 187 8.0 53 9.3 134 7.6
Cancer 129 55 29 5.1 100 57
Neurological disorders 128 55 51 89 77 4.4
Mental health conditions 114 4.9 27 4.7 87 4.9
Endocrine system disorders 111 4.7 18 3.1 93 53
Sensory impairment 79 34 20 3.5 59 33
Digestive system disorders 54 2.3 9 1.6 45 2.5
Autoimmune disorders 36 1.5 10 1.7 26 1.5
Learning disability 10 04 5 09 5 03
Other 92 39 17 3.0 75 4.2

*Participants may have more than one disability. This indicates the frequency of disabilities

reported.



Overall intervention PA levels

Point estimates and 95%Cls for PA levels at each time point are presented in Figure
2A for walking, moderate intensity PA, vigorous intensity PA, and in Figure 2b for total PA.
Baseline PA levels indicate that participants were taking part in some form of PA before the

interventions, with the majority of this PA being walking or moderate intensity exercise.
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Figure 2. Point estimates and precision (95% Cls) for MET-min/week in each PA intensity (a)

and for total PA (b) within the mixed model.

When examining change in PA between time points, each PA intensity and total PA
improved between baseline and 12-weeks, with continued improvement between 12-weeks
and six-months for vigorous and moderate intensity PA and total PA, but not walking (Table
2). Continued improvements between six-months and 12-months for any PA intensity or
total PA (Table 2) were less evident. Comparing change from baseline to each follow up time

point revealed improvements in PA across all intensities at each time point (Table 2).



Table 2. Point estimates and 95% precision (95% Cls) change in PA (MET-min/week) from

baseline to 12-weeks, 12-weeks to six-months, six-months to 12-months, and from baseline

to six-months and 12-months.

Change between PA intensity Mean change 95% Cl
time points (MET-min/week) (MET-min/week)
Baseline to 12-weeks Vigorous 58 10 106
n=1,239 Moderate 206 129 283
Walking 221 164 278
Total 486 378 595
Baseline to six-months Vigorous 175 122 227
n=959 Moderate 613 528 698
Walk 226 163 289
Total 1,011 891 1130
Baseline to 12-months Vigorous 115 57 172
n=764 Moderate 672 578 765
Walk 195 126 264
Total 977 846 1109
12-weeks to six-months Vigorous 117 60 174
n=729 Moderate 407 314 500
Walking 5 -63 74
Total 524 394 655
Six-months to 12-months Vigorous -60 -125 4
n=548 Moderate 59 -46 164
Walking -31 -109 46
Total -33 -180 113

Note: Sample sizes differ due to the number of participants providing data at each time

point to calculate change.

Overall intervention mental wellbeing

Baseline data reveals point estimates and 95%Cls mental wellbeing scores of 24.7

(95%Cl=24.2-25.2); Table 3. Mental wellbeing significantly increased between baseline and

12-weeks (1.96, 95%Cl= 1.59 to 2.32; Table 3) to a mean of 26.7 (95%Cl=26.2-27.2; Table 3).



No further significant changes were observed at six-months and 12-months suggesting
maintenance from the previous time point. At each follow up time point mental wellbeing
was significantly higher compared to baseline, with a mean increase of 2.80 (95%Cl=2.30 to

3.29; Table 3) at 12-months.

Table 3. Point estimates and 95% precision (95% Cls) SWEMWABS scores at each time point

and change between time points.

95% Cl
Time point Mean (SWEMWABS) (SWEMWBS)
Baseline (n=1,358) 24.7 24.2 25.2
12-weeks (n=728) 26.7 26.2 27.2
6-months (n=397) 273 26.7 27.8
12-months (n=353) 275 27.0 28.1
Change between Mean change 95% Cl
time points (SWEMWABS) (SWEMWBS)
Baseline to 12-weeks (n=717) 1.96 1.59 2.32
Baseline to 6-months (n=373) 2.54 2.07 3.01
Baseline to 12-months (n=323) 2.80 2.30 3.29
12-weeks to 6-months (n=283) 0.58 0.08 1.08
6-months to 12-months (n=149) 0.26 -0.34 0.85

Note: Sample sizes differ due to the number of participants providing data at each time

point to calculate change. SWEMWABS - Short Warwick-Edinburgh Mental Wellbeing Scale

Comparison of PA by pathway

At each timepoint both participant pathways had similar levels of total PA and PA intensities
(vigorous, moderate, and walking) (Figure 3). The only apparent difference occurred at six-
months where moderate intensity PA in the SA group was higher (SP: 844, 95%Cl= 672 to

1016; SA: 1244, 95%Cl= 1103 to 1285; Figure 3B).



Comparing the change in PA for both pathways from baseline to each follow up time
point revealed increases across all PA intensities and total PA (Figure 4). The only exception
was for vigorous PA change in the SP pathway between baseline and 12-weeks which did not
change (Figure 4A). The only apparent difference between the pathways revealed that the
SA pathway had greater PA compared to the SP pathway for moderate (SP: 438, 95%Cl= 298
to 577; SA: 718, 95%Cl= 611 to 825; Figure 4B) and total PA (SP: 745, 95%Cl= 549 to 941; SA:
1167, 95%Cl= 1017 to 1318; Figure 4D) between baseline and six-months. Between 12-
weeks and six-months moderate, vigorous and total PA significantly increased in both
pathways, but there was no change for either pathway for walking. Between six-months and
12-months the only apparent change was seen for vigorous PA which significantly decreased
for the SA pathway (-87 95%Cl=-172 to -2; Figure 5B). There were no clear differences

between the pathways between 12-weeks and six-months and six-months and 12-months.
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Figure 3. PA level point estimates and 95% precision (95% Cls) at each time point, for each

activity intensity by participant pathway. A — Vigorous PA; B — Moderate PA; C — Walking PA;

D — Total PA. SP= Signposting pathway, SA= Social Action group pathway.
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Comparison of mental wellbeing by pathway

Point estimates and 95%Cls for mental wellbeing showed an increase in mental

wellbeing through to 12-months for both pathways, and little difference between the



pathways (Figure 6). Comparing change between time points revealed that between
baseline and each follow up time point mental wellbeing increased (Figure 7A). From 12-
weeks to six-months there was only clear improvement observed in the SA pathway (0.64,
95%Cl= 0.1 to 1.2; Figure 7B), although this was minimal. From six-months to 12-months
there was little change for either pathway. There was no apparent difference for the change

in mental wellbeing between the pathways at any time point.
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DISCUSSION
Main findings of the study

This study assessed whether a community-based PA intervention grounded in Ml
improved PA and mental wellbeing, and if the impact differed between the SP and SA
participant pathways. Overall, PA and mental wellbeing were increased at 12-weeks, six-
months, and 12-months compared to baseline. The only apparent difference between
pathways was that the SA pathway produced greater change in moderate and total PA

between baseline and six-months; however, both pathways appear effective. The greatest



improvements across the 12-months were in moderate intensity PA, whereas vigorous
intensity PA only had slight improvements. Walking plateaued after an initial increase at 12-
weeks. These results present practical implications for Ml based PA interventions as the SP
pathway produced similar outcomes with less resources required.
What is already known on this topic

The improvements from baseline reported in the current study build upon recent
literature 167, The greatest improvements in this study were achieved in the first six-
months, except for walking which only improved to 12-weeks. It could be that walking did
not continually improve as more intensive PA displaced it over time, increasing overall
improvements. Hardcastle et al.*° also reported significant changes in walking from baseline
at six and 18-months, but is unclear if this plateaued from 12-weeks as found in the present
study. Overall, PA levels were improved such that participants would be classified as having
‘high’ activity levels after 12-weeks, and this was maintained post six-months though
without further improvement. Compared to exercise referral schemes comparable changes
in physical activity have been seen over 12-weeks*!, however participants in the present
study started with a higher baseline. In the present study, the six-month appointment was
via telephone, not face-to-face, and did not include Ml for the first time. This could be a
critical time point. If this follow-up included M, or delivery was face-to-face, positive
improvements may have continued. The delivery of follow-up Ml may help continued
improvement in PA however, if this happened, from a practical perspective it is not clear
where this support should stop and is certainly not feasible for Ml to be provided ad
infinitum. It may be there is a point at which further support will no longer elicit positive

change and maintenance through implementing minimal resources becomes more



advantageous. Further longitudinal investigation into different approaches including a return
on investment analysis may aid understanding and provide additional practical guidance.

The current study also showed improved mental wellbeing following an Ml based
intervention, supporting previous findings'8, and suggests there may be a wider impact of
improving PA through MI. Compared to the Health Survey for England 2010-2013, the
baseline SWEMWABS score in this study (24.7) was just above the norm data for males (23.7)
and females (23.6)*2. Furthermore, the significant increase at six-months from baseline
meant participants were in the 85" percentile*?. The threshold of clinically meaningful
change (+2.77)* was met for the change from baseline to 12-months, although the lower
limit of the 95% Cls fell below the clinically meaningful value (2.80, 95%Cl= 2.30 to 3.29).
Estimates from exercise referral schemes show a similar point and interval estimate for
mental wellbeing change though supporting the present findings*4.

To understand the role of group support, the intervention incorporated a novel
pathway approach: the SA group pathway. Minimal difference was seen between the SP and
SA pathways in any of the PA intensities or mental wellbeing. Considering social group
support has been shown to reinforce PA behaviour?? and maximise behaviour change
opportunities for group members?’ it was anticipated that this would enhance the
effectiveness of the Ml intervention. However, this study suggests that the Ml and
signposting to relevant activities alone, were enough to support and promote positive
behaviour change; therefore, these should be preferentially recommended, saving cost and
resources. That being said, the current study has only investigated PA and mental wellbeing
outcomes. There may be other health and wellbeing outcomes that have not been

measured here that could be impacted by social group support such as loneliness.



In addition to improved PA and mental wellbeing outcomes, the current study had a
higher retention at 12-weeks (59.5%) compared to traditional exercise referral pathways (12-
42%%, 49%°) and only reduced to 46.0% at six-months. Although retention here is
comparable to similar interventions 40.5% of participants still dropped out by 12-weeks.
Previous work has been undertaken to identify those most likely of dropout*” however early
identification and support these participants. The Ml appointment received by all
participants here compared to traditional pathways may have supported longer term
behaviour change and influenced the higher retention rates at six-months. However,
between pathways there was a considerable difference at 12-months. This was higher for
the SP pathway who had received no structured support. The retention differences seen
may have impacted the outcome results of either pathway and could have potentially
produced differences in the outcome measures between the pathways however the extent
of this is unknown. Further investigation is required to fully determine the impact of
retention on the outcomes and the reasons that retention differed between pathways.
What this study adds

Recently there has been an increase in the popularity and promotion of social
prescribing®®. There are similarities between the intervention utilised and social prescribing
which links primary care with a range of social activities and community support pathways
to promote improvements in health and wellbeing across a range of factors*>>°, Similarities
extend beyond improving the health of participants to intervention set up, delivery, and
utilising expertise within primary care to provide participants tailored support. This support
aims to identify local provision suitable for the participants to improve health. The CEP
involved in the present intervention focused on PA; however, social prescribing link workers

provide more holistic support to improve health and wellbeing. The present intervention’s



structure could be incorporated within social prescribing with the findings recommended to
inform the PA element social prescribing.

Utilising Ml to elicit positive health behaviour changes is still an emerging area of
research within real-world settings. The findings from this study provide evidence as to the
effectiveness of Ml to promote PA and mental wellbeing improvements in primary care
settings. It is recommended that commissioners, deliverers, and decision makers use Ml and
signpost participants to relevant local activities to promote improvements in PA levels and
mental wellbeing. However, group support may elicit improvements in variables not
measured here so should not be wholly discounted. The results demonstrate the SA group
support was effective but future research could investigate a more targeted approach such
as participants with specific conditions to elicit greater improvements in the desired
outcomes. Additionally, in light of the COVID-19 pandemic there is likely to be an emphasis
on the importance of regular PA with this intervention and Ml to be an approach to support
such initiatives. Future research should capture data on the activities participated in (not
captured in the present study) and data to account for confounding variables (i.e. living in an
area of deprivation, occupation, or marital status). This will support the refinement and
implementation of PA based interventions routinely in primary care.

Limitations of this study

This study did not collect data on what activities participants engaged in. Data on
attendance at signposted activities or to the SA group meetings, through to activity volume
and intensity data could have helped contextualise the improvements seen. Furthermore,
analysis could have investigated if different activities, intensities, or attendance influenced
the PA and mental wellbeing outcomes. Practically this may not be feasible given the

additional resource required. It is also possible that direct and indirect effects exist between



PA and mental wellbeing and these may even be bidirectional however an analysis model
was not proposed a priori and therefore dependant variables were treated as equally
independent. Further, the absence of a control does not allow for the improvements to be
compared to not receiving either pathway and limits the effectiveness conclusions that can
be drawn. All CEPs received Ml training and support, however the Ml delivery fidelity was
not monitored meaning conclusions of the impact of Ml must be interpreted considering
this. Including Ml appointments elicited positive improvements, however if the fidelity of Ml
delivered had been measured further understanding could have been generated.
Conclusion

This study found that both the SP and SA group pathways were similarly effective in
producing improvements in PA and mental wellbeing. However, the addition of a control
would have provided further insight as to the effectiveness of these pathways. Considering
the lesser resources required, SP should currently be recommended over SA to improve
overall PA levels and mental wellbeing. Furthermore, the community-based physical activity
intervention grounded in motivational interviewing utilised here, and specifically the SP
pathway, could be incorporated as a PA element of the NHS backed social prescribing,
although further assessment of the effectiveness is required.
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