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Abstract: Musculoskeletal pain is a common cause of work mteEsand early intervention is
advocated to prevent the adverse health and ecormnsequences of longer-term absence.
This cluster randomised controlled trial investeghthe effect of introducing a vocational
advice service, into primary care to provide octigmal support. Six general practices were
randomised, patients were eligible if they werestding their general practitioner (GP) with
musculoskeletal pain, were employed and strugglingork or absent from work <6 months.
Practices in the intervention arm could refer pati¢o a vocational advisor embedded within
the practice providing a case managed stepwiseventBon addressing obstacles to working
The primary outcome was number of days off workerod months. Participants in the
intervention arm (n=158) had fewer days work absermmpared to the control arm (n=180)
(mean 9.3 (SD 21.7) versus 14:4 (SD 27-7)) daysjdnce Rate Ratio (IRR) 0-51 (95%
Confidence -Interval 0-26, 0:99), p=0-048). The swmtietal benefit of the intervention
compared with best care was £78348 gain (work absence) versus £15 loss (healtha c
costs). The addition of a vocational advice sert@éest current primary care for patients
consulting with-musculoskeletal pain led to reduabdence and cost savings for society. If a
similar early intervention to the one tested insthial was implemented widely, it could
potentially reduce days absent over 12 months B%, ¥juating to an overall societal cost-
saving of about £500 million (US $6 billion), andquiring an investment of only £10

million.

Keywords: Cluster randomised controlled trial; Vic@aal advice; Occupational advice;
musculoskeletal pain; Primary care
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Introduction

Musculoskeletal pain is one of the most common esausd work absence [1,2]. Across
Europe almost a quarter of workers will experiepaén in their neck, shoulders or upper
limbs, and an estimated half of the European wadeawill experience back pain at some
point in their lives at a cost of approximately €h#lion overall [3]. The cost of work
absence attributed to musculoskeletal pain in EeangJnion countries is between 0.5 and
2.0% of national gross domestic product [3]; palsoahas a considerable impact on
individuals’ earnings and associated costs to taee $n benefit payments [4]. In the UK the
estimated costs in 2003 for GP consultations ‘oslya aesult of musculoskeletal conditions
was £1.34 million [5]. The prevalence and incidelmfemany musculoskeletal conditions
increase with older age; this, coupled with theaggetirement age, means that the impact of

musculoskeletal pain on the workforce will risetihar [3].

Remaining active at work, despite pain, has beemodstrated to be beneficial to individuals
and employers resulting in less sickness abseas® time on modified duties and a reduction
in pain recurrence [4]. Intervening early when emgpks report musculoskeletal pain can
have a significant impact on their ability to reman work [6,7]. However, the provision of
independent occupational health services is scaneé, for the majority of working age
people the first port of call for advice is theieral Practitioner (GP) [6]. In the United
Kingdom the GP is also the gatekeeper to healthte@l benefits through the “Fit Note”
system whereby absence of greater than seven slagadtioned. However, many GPs report
that they feel ill-equipped to manage occupatidmedlth issues and have had little or no
training in the use of Fit Notes [8]. Previousiatitves to address health and work, have been

aimed primarily at those with longer term abser#;@(Q]. However, given the evidence that
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the longer an individual is out of work the ledeely it is that they will return, intervening
before an individual experiences long term absenag be beneficial to both the individual

and wider society.

Primary care is likely to be the ideal setting imigh to offer patients early access to
appropriate occupational health support, also tdraoeational advice, occupational advice,
and workplace coaching in the literature. Whilstréh are guidelines in place to support
primary care practitioners in providing appropriadelvice and support about work,
implementation of these is variable [11]. Improvetnén training and education about
managing occupational health in primary care shbeldoupled with provision of services to

which patients may be referred for advice and tasie about work.

The aim of this cluster randomised controlled twals to determine whether the addition of a
vocational advice service to best current primayeccan reduce work absence in patients
consulting their GP for musculoskeletal pain whe @ither absent from work or struggling to

remain in work because of their pain.

Methods

Sudy design and participants

The methods are reported in full in the publishestqrol [12]. The Study of Work and Pain
(SWAP) was a pragmatic, cluster randomised comttolrial in primary care with two
parallel arms, an economic evaluation, and linkealitptive interviews (reported separately).
The unit of randomisation was the general practd#h data collected from individual

participants.
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Consenting GP practices were randomly assignedowde either best current primary care
for managing the impact of musculoskeletal cond&ion work or the same best care plus the
addition of a vocational advice service, locatedtle practice and staffed by trained
Vocational Advisors (VAs) who provided occupationablvice about working with
musculoskeletal pain. GP practices were eligiblepfarticipation if they were located in the
National Institute of Health Research Clinical Resh Network: West Midlands (NIHR
CRN: WM), which supports delivery of research witlgrimary care practices in the region.
Recruitment took place between 2012 and 2014 artiCipants were followed-up 4 and 12
months later. Patients were eligible for partiamatif they: were consulting with
musculoskeletal pain; aged 18 to 70 years; cusreintl paid employment; had current
sickness absence due to musculoskeletal pain sftihesr 6 months duration (either GP or
self-certified and either first consultation forF& Note or a repeat consultation for a Fit
Note), or were considered by the GP or Nurse Riao#ir (NP) to be struggling with work
due to musculoskeletal pain. Patients were notbddidor participation if they met any of the
following criteria (full criteria are reported irmé protocol) [12]: Patients with symptoms
indicative of possible serious pathology, requirurgent medical attention; those who have
long term work absence (greater than 6 months}kethath serious mental health problems.
Eligible patients were identified when they consdltheir GP/NP and were introduced to the
study and given an information pack. The pack doatha letter of invitation, participant
information sheet, consent form to participateha tesearch evaluation of the service, self-
completion questionnaire and a pre-paid reply epel Eligible patients, not identified
during the consultation, were later identified e tNIHR CRN: WM through regular

medical record reviews (see published protocol fidr details) [12]. Selection bias was
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minimised in this cluster trial through identicalethods of participant identification,

invitation and recruitment at both intervention adtrol practices.

A trial steering committee and independent Data doimg Committee oversaw the trial.
The National Research Ethics Service West Midlan8saffordshire in the UK approved the

protocol (REC reference: 12/WM/0020), and the tniak registered at ISRCTN 522696609.

Randomisation and masking

GP practices were the unit of randomisation. Prastivere matched on registered population
list size, the matched practices were randomlycatled to the intervention or control arms by
stratified block randomisation. The randomisatisacess within the individual blocks was
computer-generated by the trial statistician. GRBs and VAs could not be blinded to
allocation. Individual participants were informedat local musculoskeletal services were
being evaluated and their consent was sought ticcipate in data collection and medical
record review. The data were analysed independéntiyvo statisticians one of whom was

blinded to intervention allocation.

I nterventions

Both intervention and control practices providedtbeurrent work-focussed primary care.
The provision of best current care was supportedptoyviding GPs and NPs with an
education session lasting one hour. This emphasmedkey messages: 1) work is usually
good for people with musculoskeletal pain, 2) I@egiods of absence are generally harmful,
3) musculoskeletal pain can generally be accommeddat work, and 4) planning and

supporting return-to-work are important aspectslioical management [4, 13].
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The intervention practices also hosted a new voeatiadvice service [12], and GPs and NPs
could refer patients to the service whether, or, patients consented to take part in the
research evaluation. Patients referred to the VAewentacted 5 working days after referral.
Initial contact was by telephone (step 1), with onenore face-to-face meetings (step 2) and
contact with employers (step 3) being held subsattyeif required. VAs used the
“psychosocial flags framework’[13] to assist patgenn identifying and overcoming
obstacles to returning to or remaining in work wilteir musculoskeletal pain. The VAs
focussed discussions on three main areas; i) Poghal or behavioural obstacles to
working e.g. beliefs about pain, illness behavidyelow flags) [14]; i) Work perceptions
e.g. the beliefs about the physical and social ghipdwork on health (blue flags) [15]; iii)
Context factors e.g. objective working conditiomsl @haracteristics, and financial impact of
working status such as job security and benefitlemtents (black flags) [13]. The VA and
patient jointly developed a plan to manage heatith \@ork issues and to support the patient
in addressing identified obstacles, with regulate®. The VA also ensured that the patient’s
GP was included in communications using the praat@mmmunications system linked to the
patient's medical record. This ensured that clinisaues identified as obstacles to work
could be communicated to the GP for resolution, tadl return to work plans could also be
provided to the GP. Four healthcare practitionezsewecruited to the VA role to deliver the
service; three physiotherapists and one nursevgalitional advice was actually delivered by
the three physiotherapists), all completed a fay tlaining course (developed by the study
team and reported separately) and half day updaie tp the start of the service. The VAs
were new recruits to this role and did not provéahy other services to the general practice.
The service was “low intensity” and based on thieqiples of case management using a
stepped care model to develop a goal orientatedoapp to remaining in or returning to

work (Figure 1), along with the intention of geginhe key players (person; healthcare;
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workplace) onside [13]. Patients continued to hgilde for vocational advice until they

achieved a sustained return-to-work (the patietorms to work and does not initiate contact
with the VA for a period of at least 2 weeks) aett ible to manage their musculoskeletal
pain in the context of their work, or until theychbeen absent from the workplace for a total

of six months and qualified for Employment and Supp@llowance.

Outcomes

Demographic data, health and work data were celieeifier GP consultation and, in the
intervention practices, before an appointment with\VA, and at 4 and 12 months follow-up.
Full details of the primary and secondary outcommatected are provided in the protocol

[12].

The primary outcome measure was number of daysafk over 4 months, measured at the
individual participant level. Work absence was iifead at follow-up based on the following
self-reported questions; “Have you taken time ofirkvduring the last 4 months (since your
last questionnaire) because of your pain?”, “If, y@ease write the number of days, weeks or
months you were off work due to your pain in thstld months”. ‘Days off work’ in this
context captures periods of self-certified abseaseavell as GP certified absence. For the
purposes of this trial 1 week was classified asagysdand 1 month as 21 days. Further
analysis of time off work examined any self-repdrtene off work (binary yes/no) and GP
certified periods over 12 months follow-up iderdi from the medical record. Secondary
outcome measures included pain intensity (0-10 mgadeating scale), bothersomeness (1-5
rating scale) [16], global assessment of changedit rating of general health from

excellent to poor), self-efficacy to return-to-worfSelf-efficacy to Return-to-Work
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Questionnaire) [17], work presenteeism (StanforesBmnteeism Scale 6)[18] and self-rated

work performance (0-10 numerical rating scale).

Satistical analysis

For the primary outcome (days off work over 4 maiththe analysis was by hierarchical
negative binomial regression adjusting for age,dgenand GP practice size (at the GP-
cluster level) [19]. The best-fitting model acconglito goodness-of-fit (higher log-likelihood,
and lower Akaike’s Information Criterion (AIC) arBlayesian Information Criteria (BIC))
was given by a zero-inflated model; hence, theahi¢ncal zero-inflated negative binomial
(ZINB) regression was used for the analysis of toffevork over 4 months (primary) and 12
months (secondary). Given the limited number of @RBctices, the hierarchical model
included individual practitioners (GPs and NPs)tla cluster-level; differences in GP
behaviours are known to be-a major influence iryimgr sickness certification prescribing
practice [20]Longitudinal mixed-models (linear- or generalisad-appropriate to numerical
and categorical outcome data, respectively) wétedfito estimate and test for between-group
effects across other outcome measures, adjustintga&eline covariates (age, gender and GP
practice size). An intention-to-treat analysis Vi@ltfowed. The statistical analysis followed
the plans described in the published protocol [d24 the final version of the Statistical

Analysis Plan (SAP) agreed with the Data Monitor@gmmittee.
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Sengitivity analyses

1. Evaluation of the primary outcome measure (nunab@lays off work by robust Poisson
and zero-inflated models)

2. Evaluation of the primary outcome measure (nunobelays off work) by a ZINB model
with robust variance estimator [21] adjusted fQr&ge, gender and practice size, and (ii)
adjusted for age, gender, practice size plus lmese@lain scores and days off work over the
past 12 months..

3. Evaluation of the primary outcome measure utjsthe GP practice as the unit of
clustering rather than the individual GP/NP pramtr; including GP practice as a random
factor intercept in the hierarchical model.

4. A per protocol evaluation (and complier averagrisal effect (CACE) evaluation)
comparing time off work for those participants hetintervention practices who engaged
with any aspect of the vocational advice servitdg@st one contact with a VA) versus (i) all
control arm participants, (ii) ‘comparable’ pagiants in the control practices that would be
expected to similarly adhere with treatment protecoia an instrumental variable analysis

(adherence / non-adherence, defined as at leastooact with the VA).

Subgroup analyses

Exploratory evaluation of the primary outcome wasried out to examine whether time off
work appeared differed between subgroups. The tlstgggroup analyses agreed and
documented in the SAP were: baseline return-to-veetkefficacy, location of pain (spinal
pain versus pain in other areas), and duration@mkvabsence (at least 10 days versus /less
than 10 days). Statistical estimates were obtathezligh including interaction terms in the

statistical model of treatment effect.
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Samplesize

The sample size calculation was based on the\alilitletect a between group difference of
at least 10 days off work at 4 months, given areetgd standard deviation of 25 days [22],
80% power, and 5% two-tailed significance leveleTdample size takes into account: (i)
30% inflation through clustering of data (at practier-level) based on an ICC for between-
practitioner effects of 0.05 [23], variation in @qgbed VA service referral rates between GPs
(based on an expected coefficient of variation .65 [24], and (ii) 25% inflation through

allowance for 20% loss to follow-up at 4 monthsisTiesulted in a required sample size of

330 participants (165 per arm).

Economic evaluation

An incremental cost-effectiveness analysis was daklen using mean days off work as the
measure of outcome, to calculate the cost perdagkavoided, from a healthcare perspective.
Patient-level healthcare costs concentrated onoNatiHealth Service (NHS) and private
healthcare resource use for musculoskeletal patairea from patient questionnaires at 4
and 12 months, and additional costs of the VA serfieTable 1, available online at
http://links.lww.com/PAIN/A489). Hierarchical modielg was used to estimate differential
costs and differential Quality Adjusted Life YedfBALYsS) controlling for treatment arm
and clustering [25]. Details of contact with the & Were obtained through case report forms.
Unit cost data relating to resource use are regoite eTable 2 (available online at
http://links.lww.com/PAIN/A489), and a price yedra013 was used, with costs presented in
UK pounds (£). A cost-benefit approach was usedeoerate a net societal benefit and
return-on-investment of using the VA service. Widercietal costs in relation to the VA
intervention were assigned to self-reported workeale using the human capital approach
by multiplying days off work during follow-up by ¢hStandard Occupational Classification
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(2010 edition) related respondent-specific wageestatDiscounting was not performed

because of the 12 month follow-up period.

Public and Patient Involvement and Engagement (PPIE)

Patients with musculoskeletal pain and primary admg@cians involved in their treatment
were involved throughout the SWAP trial, and weréependent from those participating in
the trial. PPIE representatives were involved ia tlevelopment of the research question,
were active members of the grant application widHigonal members involved in the trial
steering committee and providing advice on all espef the design, recruitment and
retention methods, as well as reviewing all patfaoing materials.

Results

Recruitment

Twenty general practices were approached with sixerpl practices being eligible; they
were randomised, 3 to the intervention and 3 toctir@rol arm. Participants were recruited
between July 2012 and January 2014; Figure 2 shbad$low of participants through the
trial. A total of 338 participants consented totggate in the research data collection after
their consultation at participating practices, 168he intervention and 180 to the control
arm. Follow-up was 75%n€119) and 69%n=109) at 4 and 12 months respectively in the

intervention arm and 82%£148) and 73%n=131) at 4 and 12 months in the control arm.

Baseline characteristics

Table 1 reports the baseline characteristics dfggaants, which were comparable. The mean
age was 49.5 and 47.9 years, with 56% and 59% &imadhe intervention and control arms,
respectively. The majority of participants were Wog full-time. Participants in the control

arm reported that they had marginally more daysark absence in the previous 12 months.
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At baseline, duration of symptoms, measures of pati@nsity and bothersomeness were

similar in both arms.

Adherence with treatment protocol

Of the 158 participants in the intervention praesic120 (76%) were referred to the VA
service (Figure 2). Of these, 97 (81%) had at least contact with-a VA. The average
number of contacts between the VAs and patientstwaswith the majority of these being
telephone contacts (89%) lasting an average of h8tes (Table 2). Exploration of health
and work issues were frequently recorded by the WAscase report forms, but return-to-
work planning was not commonly recorded.

Primary outcome

4 months

At 4 months there was some evidence for effediénnumber of days off work between arms
with the intervention arm reporting fewer days @fbrk mean of 9.3 (SD 21.7) days
compared to 14.4 (SD 27.7) days in the control amnadjusted incidence rate ratio of 0.51
(p=0.048). Results of the sensitivity analyses iniclgddifferent model estimation, non-
parametric testing, per-protocol/CACE-complier enation, and accounting for clustering at
GP_practice level concurred with the primary analys showing greater time (days) off
work in the control arm (Table 3). The differenoediays off work was largely accounted for
by the lower number of GP certified days in theméntion arm at 8.4 (SD 21.0) days versus

13.5 (27.5) days in the control arp=(0.020) (Table 3).
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12 months

By 12 months there was no overall statisticallyngigant difference in the cumulated
number of days of work absence between arms. Hawbeéantervention arm reported fewer
days off work certified by the GP at a mean of 1(&® 34.2) days compared to 22.9 (SD
50.5) days in the control arnp£0.018). The control arm reported fewer days seifiHted
than the intervention arm at a mean of 1.5 (SD 8&8)s compared to 3.9 (SD 15.0) days

(p=0.001) (Table 3).

Exploratory subgroup analyses

At 12 months, exploratory subgroup analyses shaatithe VA service was significantly
more successful in those with spinal pain compéoetiose with other musculoskeletal pain
(Incidence Rate Ratio (IRR) 0.25 (95% Confidenceterial (Cl) 0.10, 0.62)
(Pinteraction=0.003). The intervention was also significantlyrenguccessful in those who had
work absence that exceeded 10 days at baselineatechfo those with absence periods of
less than 10 days (IRR 0.30 (95% CI 0.11, 0.83)6cion=0.020) (Table 3)). Baseline level

of self-efficacy to return-to-work had little impaan the effect of the intervention (Table 3).

Secondary outcomes

Self-reported time off work (binary yes/no) was mexaed as a secondary outcome. Separate
analysis compared the proportions of participantshe two trial arms issued with a GP
certified fit note, assessed through medical rexoffiable 3). Of the health-related
(secondary) outcome measures there were few gtalligisignificant differences between the
intervention and control arms for measures of paathersomeness, pain self-efficacy, IPQ-
R, HADS anxiety and depression and general hedllough estimated differences were

small, the health outcomes were generally in fawfuhe intervention arm (Table 4). Work-
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related measures demonstrated statistically sagmfidifferences between arms, in favour of
the intervention arm, at both 4 and 12 months iturreto-work self-efficacy and

performance at work, and a significant differenc@resenteeism at 4 months (Table 4).

Economic evaluation

The VA service resulted in greater mean benefiteims of days off work (6.7 fewer days
off work; adjusted difference in time off work ové&2 months), at slightly higher NHS and
healthcare costs (cost difference of £48 and £X5NBS and healthcare perspectives
respectively) (Table 5). From an NHS perspectives resulted in an incremental cost-

effectiveness ratio of £7.20 per day of absencélado

The net societal benefit of the addition of the ¥érvice compared with best current care
alone was £733 (£748 gain (work absenteeism) miiis loss (healthcare-related costs))
demonstrating that the intervention represents raffi@ent use of resources than the control
(Table 5). The corresponding return-on-investmBaIj from a societal perspective was £49
(E733 divided by £15) - that is, every £1 invedtethe VA service will return an estimated
£49 ($64USD). The inclusion of training costs amahthly mentoring brings the ROI to £25

($30USD).

The point estimate suggests that the interventias more effective (with fewer days off
work) and associated with higher costs than thetrobneFigure 1 shows that for a
willingness to pay of £40 per sick day avoided, pihebability that the intervention is cost-

effective was slightly over 50% (available onlirtenttp://links.lww.com/PAIN/A489).
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Discussion

The SWAP trial demonstrated that the addition ddwa intensity, early access, vocational
advice service to best current primary care forltadtonsulting with musculoskeletal pain
led to fewer days off work over 4 months, indicgtisome evidence for effect of the
intervention. The intervention improved measuresvofk performance, presenteeism and
self-efficacy to return-to-work. Use of the vocai@b advice service for musculoskeletal pain
was associated with slightly higher costs but thst-benefit analysis demonstrated the

broader societal value of the VA service.

Implications

The VA service, also termed occupational advice wodkplace coaching, highlighted two

key implications relating to the study populatiorddhe intensity of intervention delivered.

Timing of the intervention

The sample included in the SWAP trial could be aered early in their “work absence
career”; patients were eligible if they were strirgg at work as well as those having a short
period of absence (less than 6 months). Whilst dalidition of the VA service led to
significantly fewer days off work, exploratory subgp analysis in those participants with
<10 days absence versad0 days but <6 months absent at baseline found tthat
intervention was more successful in those with [tdreger absence duration. Whilst early
intervention is advocated [12] these results sugtes a VA intervention might be better
targeted to those with more than 10 days (2 workvegks) of absence. van Dughal [26]
reviewed the literature around timing of intervens for individuals on sick leave due to
back pain, reporting the optimal window in which itdervene as 8 to 12 weeks. These
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findings suggest the optimum time to provide suppomanaging health and work is likely
to be after 10 days (approximately 2 working weekfspbsence, but this needs testing in

future studies.

Intensity of intervention delivered

The intervention provided in the SWAP trial was lamtensity with the majority of
vocational advice delivered by telephone. This nskeeping with robust evidence that
telephone based vocational advice can help a sutatproportion of cases to self-manage
their health problem and may also facilitate retiarwork [27]. There is evidence that
simple, low intensity interventions provide simildenefits to complex, multi-modal,
interventions whilst avoiding unnecessary medieéilim. This is particularly pertinent to the
SWAP trial where participants had short-term orvmark absence and were in an ideal
position to manage their condition with appropriatkvice before their absence became long-
term. The model of stepped care evaluated in th&BWial is similar to that proposed by
Burtonet al [27], requiring only those with more complex neéalsiccess costly face-to-face

contact.

Strengths and limitations

The SWAP trial has a number of strengths. It is fird trial to evaluate a VA service
embedded in general practice offering biopsych@d@dvice to people with musculoskeletal
pain, a leading cause of work absence. The VA serwias also acceptable to patients with
75% (253 patients) of those offered a referral pting this offer. The SWAP trial is also the
first to intervene so early including those who evetruggling at work, with the aim of
preventing future work absences. Whilst the stepaed vocational advice service was brief

and mainly provided over the telephone, this metisosupported by the literature showing
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that brief vocational advice interventions are fsctive as effort-intensive interventions [28]
and there are robust data to support telephonedbatsventions [27]. The Department for
Work and Pension’s evaluation of the Fit For Woekvgce pilots [29] also found that low
cost interventions (equating to low intensity inetions) were more likely to be the most
cost effective, and many of these interventionsuished populations with longer term absence
indicating that there would be utility in evaluaia similar VA service in those with longer
absence duration. A further strength of this tgahcerned activities to ensure continued
engagement with general practices. This includedarage of measures for both the
intervention and control practices comprising; psmn of an education session around
managing health and work before the trial commenecegular contact with the trial team
GP; a GP “champion” in each practice who was thatpof contact for the trial. In
intervention practices, VAs actively engaged incpce life, joining breaks and staff
meetings and providing both formal and informaldle®ck about the service to GPs. This
was important given the difficulty in engaging GRsstudies of vocational advice and has
been reported by Rannagtal (2014) [30] and the Fit for Work Pilots [29]. Theading that
there was a difference in GP certified periods lodesace could have been related to the
visibility of the VAs in the practice, suggestiritat raising the profile of available vocational
advice services providing vocational advice maydbebenefit. The qualitative analyses
conducted alongside this trial was unable to ehteidhe reasons for the decrease in the issue
of fit notes [31] and further work is needed tontfy whether the availability of a vocational
advice service does change GP behaviour reducengsiie of fit notes or whether accessing

vocational advice changes patients’ behaviour kingsfor certified absence.
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There are several limitations. Firstly, the asdomia between the intervention and the
measures of work outcomes (return-to-work selfeeffy, performance and presenteeism)
were influenced by the adjustment of practice sige to the small number of practices, 3
intervention and 3 control (practice size was aéjidor as it was the only stratification
variable used in randomisation). Secondly, whiiseé¢ steps were available to the VAs in the
delivery of the VA service, only one workplace visias undertaken (step three), the reasons
for which need some consideration. The VAs withi@ SWAP trial reported that participants
were unwilling for them to contact their employekdany participants were very early in
their work absence and some were not currentlyrapbet struggling at work; the lack of
employer visits may reflect the trial populationdaine primary care setting, where contact
between vocational advisors and employers is unaamihis is a finding in other similar
studies [32]. A linked issue relates to the lack@forded return-to-work plans on the case
report forms of patients accessing the VA serwicéhe intervention practices, this may be
explained by the early nature of the participamtstrk absence. Whilst many participants
received at least one phone call from the VA maag hlready made their own plans to
return-to-work and did not wish for the VA to prdei them with written documentation of
this. Thirdly, there was the potential for recai$to be introduced when asking participants
to recall their work absence over the past monifs. examine the potential for the
introduction of recall bias a sensitivity analysis the number of days off work was carried
out using the medical record data, which shoulthiekte recall bias. The findings of this
sensitivity analysis again indicated that the numiiedays off work was reduced in the
intervention arm. Lastly, the costs of presenteeisare not included in the economic
evaluation because the Stanford Presenteeism Seal® could not be converted into a
monetary value. Goetzet al [33] reported that presenteeism accounts for betvi&8o and

60% of all costs of a range of health conditionsie@ that there were significant differences
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in measures of presenteeism in favour of the iet@ren, it is likely that our health economic
analyses underestimated the cost-effectiveneshe@fVA service. In terms of the cost
effectiveness of the intervention and the smafiedd#nces in costs and days off work, there
remained some uncertainty around estimates. Adagmple size would be able to reduce
this uncertainty, and provide a better cost-effertess interpretation. An appropriate

threshold for this outcome needs to be determined.

By way of a conservative estimate using data fakbend neck pain alone rather than all
musculoskeletal pain conditions, 31 million days kst from work per year in the UK [34].
If a similar brief vocational advice service wasplemented widely, it could potentially
reduce this figure by 16%, equating to an overmatdietal cost-saving of about £500 million
(216 million days lost per year, amounting to aerall saving of $6 billion for the United

States).

Futureresearch

Future research should build upon the intervenpimvided in the SWAP trial, refining the
timing of the intervention to those who have atsteB0 days work absence. Given that the
results demonstrate benefits in patients with mlosteletal pain, developing and testing
vocational advice services with broader patientugsoin primary care such as those with

mental health conditions and cardiovascular diseasgd also be helpful.
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Conclusions

SWAP is the first trial to evaluate an interventembedded in primary care providing early
vocational advice, based on biopsychosocial prlasipfor patients with musculoskeletal
pain. The trial demonstrated a reduction in daysmofrk in favour of the vocational advice

intervention, an increase in self-efficacy to rattw-work, reduced presenteeism and
improved performance at work. Greater economic tisngere seen from the addition of the

vocational advice intervention compared to besterurprimary care alone.
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Table 1: Basdine characteristics of trial participants by treatment group

Intervention arm Control arm
n=158* n=180*
Age, mean (SD) 49.5 (9.6) 47.9 (10.7)
Gender, n (%)
Females 89 (56%) 106 (59%)
Males 69 (44%) 74 (41%)
Duration of symptoms, n (%)
< 2 weeks 19 (12%) 28 (16%)
2-6 weeks 31 (20%) 49 (28%)
6-12 weeks 28 (18%) 29 (16%)
3-6 months 28 (18%) 31 (18%)
7-12 months 16 (10%) 15 (8%)
> 12 months 35 (22%) 25 (14%)
Time since pain free month, n (%)
< 3 months 53 (34%) 58 (34%)
4-6 months 12 (8%) 29 (17%)
7-12 months 24 (15%) 22 (13%)
1-3 years 21 (13%) 32 (18%)
> 3 years 46 (30%) 32 (18%)
NRS-Pain average last 2 wegkmean (SD) 6.9 (2.0) 7.0 (1.7)
NRS-Pain least pain last 2 wegksmean (SD) 4.2 (2.4) 3.8 (2.5)
NRS-Pain intensity at presénmean (SD) 5.6 (2.5) 5.4 (2.6)
NRS-Pain score summdrynean (SD) 5.5 (1.9) 5.4 (1.8)

Bothersomeness, n (%)



Not at all

Slightly

Moderately

Very much

Extremely
General health, n (%)

Excellent

Very good

Good

Fair

Poor
HADS anxiety, mean (SD)
HADS depressioh mean (SD)
Working full-time, n (%)
Time off work due to pain (past 12 months), n (%)
Days off work (past 12 months), mean (range)
Has self-certified, n (%)

Percent of days off through self-certification,
Has been issued a sick note / fit note, n (%)

Percent of days off through sick-certification
Satisfaction with work mean (SD)
Performance at wofkmean (SD)
Stanford Presenteeism Scataean (SD)
Self-efficacy — Return to WoPkmean (SD)
Current work situation, n (%)

Doing usual job

On paid annual leave / holiday

0 (0%)
3 (2%)
41 (26%)
66 (42%)

48 (30%)

13 (8%)
45 (28%)
61 (39%)
31 (20%)
8 (5%)
8.0 (4.4)
6.8 (4.3)
111 (71%)
7 (85%)
16-047)
43 (27%)
31%
6043
69%
6.4 (2.5)
6.1 (2.6)
18.1 (5.4)

65.9 (27.6)

97 (61%)

3 (2%)

0 (0%)
3 (2%)
42 (23%)
85 (47%)

50 (28%)

13 (7%)
62 (34%)
66 (37%)
29 (16%)
10 (6%)
7.8 (4.1)
7.0 (4.2)
122 (68%)
113 (63%)
17.8 (0-252)
57 (32%)
29%
82 (46%)
71%
6.4 (2.4)
6.4 (2.9)
18.0 (5.4)

65.3 (28.8)

97 (55%)

4 (2%)



Working fewer hours
Doing lighter duties
On paid sick leave
On unpaid leave
Difficulty managing at work, n (%)
Not at all
Slightly
Moderately
Very much
Extremely

NS-SEC

6
7
Work is physically demanding

Size of organisation >250 staff

12 (8%)
7 (4%)
35 (22%)

4 (3%)

2 (1%)
23 (15%)
52 (34%)
45 (29%)

32 (21%)

16 (8.9%)
35 (19.4%)
36 (20.0%)
4 (2.2%)
9 (5.0%)
41 (22.8%)
39 (21.7%)
110 (71%)

44 (29%)

5 (3%)
9 (5%)
51 (29%)

11 (6%)

5 (3%)
34 (19%)
61 (34%)
35 (20%)

44 (25%)

2 (1.2%)
40 (26.0%)
28 (18.2%)
13 (8.4%)
12 (7.8%)
32 (20.8%)
27 (17.5%)
119 (66%)

65 (37%)

#NRS-Pain scales are 0-10 where 0=no pain, 10=gsabad as can be;

® pain self-efficacy scale 0-60 where 0=no confige®=highest confidence;

“HADS anxiety/depression subscales 0-21 scales vivare anxiety/depression, 21=highest anxiety/dejivas

(clinical cut-offs are given as8 ‘possible cases’ arell1 ‘probable cases’);

4 Satisfaction with work 0-10 NRS scale where O=atadll satisfied, 10=completely satisfied;

® Performance at work 0-10 NRS scale where O=nall affected, 10=pain is so bad that unable toato j



" Stanford Presenteeism (6-36 integer scale) whelew@st level of presenteeism, 36 highest level of

presenteeism;
9Self-efficacy Return-to-Work (0-114 scale) whera6tat all confident, 114=totally confident.

* Not all figures add to the corresponding groutal®due to some missing baseline data.



Table 2: Summary of Vocational Advice service delivered

Participants referred to VA service, n (% of intmtion group) 120 (76%)

At least one participant contact with the VA 97 (81%)

Number of contact attempts per participant, medi@m) 4 (2=5)

Number of actual contacts per participant, medi@mRj 2(1-3)

Contacts

Total number of participant contact attempts 489

Number of actual participant contacts 226 (37%)

via telephorie 202 (89%)
via face-to-face contéct 17 (8%)
other (e.g. letter) 7 (3%)

t Duration of telephone call, median (IQR) 13.3 (10 — 20)

¥ Duration of face-to-face visit, median (IQR) 603% — 63.5)

Content of vocational advice service

Exploration of health issues 197 (87%)
Exploration of work situation 176 (78%)
Oral information provided 138 (61%)
Assessment of obstacles/'flags’ 115 (51%)
Written information provided 20 (9%)
Explored work situation 11 (5%)
Developed Return-To-Work plan 7 (3%)

Number of stakeholder contacts 125



Figures are frequency count (percent) unless oilerspecified.

4All 17 face-to-face contacts were with 17 differgaiticipants (one of these face-to-face contaets sarried
out in the participant’'s workplace).

® Stakeholder contacts were predominantly dischatgers to GPs.

°The Flags framework is a system for identifyingtabkes to working.



Table 3: Evaluation of the primary outcome measur e (days off work) and key secondary outcomesrelating to time off work over 4 and 12 monthsfollow up

4 months 12 months
I ntervention Control IRR?*/OR P-value Intervention Control IRR?*/OR P-value
arm arm (95% CI) arm arm (95% CI)
n=119 n=148 n=101 n=122
Days off work, mean (SD) 9.29 (21.7) 14.4 (27.7) 0.51 (0.2690.9 0.048 20.3 (40.6) 24.3 (50.7) 0.65(0.34, 1.25)  0.198
- via self-certification 0.85 (4.11) 0.9581) 1:14 (0.50, 2.56) 0.759 3.86 (15.0) 1.4778.2 2.97 (1.60, 5.52) 0.001
- via Fit note(s) 8.43 (21.0) 13.5 (27.5) 0(6616, 0.94) 0.020 16.4 (34.2) 22.9 (50.5) 0.64100.92) 0.018
Subgroup analysis®
Self-efficacy return-to-work 1.01 (0.87, 1.17) 0.877 1.08 (0.93, 1.26) .31
Spinal pain vs. pain in other aréas 0.69 (0.27, 1.77) 0.440 0.25 (0.10, 0.62) 8.00
Days-off (prior 12 month§) 0.93 (0.78, 1.11) 0.420 0.83 (0.67, 1.03) p.09

- exceeding 10 days 0.42 (0.17, 1.01) 0.053 0.30 (0.11, 0.83) 0.02




Secondary outcomes
Any reported time off work n 40 (33.6%) 56 (37.8%) 0.64 (0.33, 1.23) 0.182 5P5%) 64 (51.6%) 0.69 (0.34, 1.38) 0.288

(%)

Medical record review

Fit note issue'dn (%) 51 (32.3%) 70 (38.9%) 0.53 (0.25, 1.13) 06.1 52 (50.5%) 64 (51.6%) 0.55 (0.29, 1.04) 0.065
Number of fit notes issued, 0.68 (1.29) 0.94 (1.60) 0.60 (0.35, 1.01) 0.053 11192) 1.51 (2.57) 0.63 (0.37, 1.05) 0.073
mean (SD)

 Incidence rate ratio (IRR) was the effect of intr(except for self-report time off work (yes/ras)d whether a fit note was issued to the parti¢ifpes/no) where the
effect of interest was odds ratio (OR)).

P Sensitivity analysis of primary outcome (days wéirk over 4 months, 12 months follow up): (1i) Zénflated negative binomial (ZINB) regression witbbust variance
estimator adjusted for age, gender and practiee[HR=0.56 (p=0.009) at 4 months, IRR=0.65 (p=0)1& 12 months]; (1ii) ZINB adjusted for age, gendractice size
plus baseline pain scores and days off over theJfamonths [IRR=0.57 (p=0.004) at 4 months, IRRE0(p=0.391) at 12 months]; (2) Nonparametric (M&vihitney U
test) comparison of mean ranks (days off work aggpesd at cluster (GP-level)) [p=0.343 (4 months).75 (12 months)]; (3i) Per protocol analysisRHD.52 (p=0.005)

at 4 months, IRR=0.55 (p=0.036) at 12 months];) (@dmplier average causal effect (CACE) analysisetdaon two-stage least squares instrumental variaith robust



variance (compliers defined as having at least @m@act with the VA (n=97)) [p=0.051 (4 months),0pt47 (12 months)]. (4) GP practice as random fattuster

variable) [p=0.019 (4 months), p=0.198 (12 months)]

¢ Subgroup analyses as pre-specified in the pulnlishely protocol:

9 Units denote 10-point increments on the self-afficscale;

¢ Days off over 4 months follow up (i) Control grqupo spine pain (n=55, mean=10.4, SD 24.7); (iint@w group, spine pain (n=93, mean=16.8, SD 29({#);
Intervention group, no spine pain (h=42, mean=15I[126.0); (iv) Intervention group, spine pain (@=Mmean=6.1, SD 18.3); days off over 12 month®Wwlup (i) Control
group, no spine pain (n=46, mean=11.8, SD 22.Q))C@ntrol group, spine pain (n=76, mean=32.0, $LBY (ii)) Intervention group, no spine pain (n53dean=32.0, SD
54.0); (iv) Intervention group, spine pain (n=6&an=14.3, SD 30.6).

" Units denote 20-day increments (i.e. about 1 mjamithe scale of days off work#dditional subgroup analysis requested by TSC).

" Time off work (yes/no) — frequency counts (peryeme for participants who reported having had taffavork.

' Agreement between self-reported time off work (ge¥/and medical record review of issuing of fite(s) (yes/no) was 70% (187/267) over 4 months 2d @l46/234)

over 12 months.
Days off work, QL-QU (98 percentile; max) mean (range) intervention groupchths: 0-5 (40; 84) via self-certification 0-Q @D) via Fit note 0-0 (40; 84). Intervention
group 12 months: 0-15 (80; 210), via self-certifica 0-0.3 (8; 126), via Fit note 0-10 (63; 188prirol group 4 months 0-10 (90; 84), via self-daxdition 0-0 (3; 42), via

Fit note 0-10 (63; 188). Control group 12 month® (5; 252), via self-certification 0-1 (5-19), \ké note 0-25 (75; 252).



Table 4: Evaluation of secondary outcome measuresover 4 and 12 monthsfollow up.

4 months 12 months
Intervention Control arm MD 2/oRP P-value Intervention Control arm MD 2/ORP P-value
arm (95% Cl) arm (95% ClI)
Pain-related
NRS-Pain average last 2 weeks, mean 4.3 (2.8) 5.1 (2.8) -0.78% 0.063 3.6 (3.0) 4.4 (2.4) -0.76% 0.159
(SD) (-1.61, 0.04) (-1.82, 0.30)
NRS-Pain least pain last 2 weeks, mean 2.9 (2.5) 3.1 (2.5) -0.202 0.636 2.3 (2.6) 2.4 (2.3) -0.092 0.854
(SD) (-1:05, 0.64) (-1.03, 0.85)
NRS-Pain intensity at present, mean 3.3 (2.7) 4.0 (2.9) -0.63% 0.191 2.8 (3.0) 3.6 (2.6) -0.86% 0.122
(SD) (-1.58, 0.32) (-1.96, 0.23)
NRS-Pain score summary, mean (SD) 3.5(2.5) 45) (2. -0.562 0.172 2.9 (2.7) 3.5(2.3) -0.592 0.231
a (-1.56, 0.38)
(-1.37, 0.24)

Global change, n (%)



Completely recovered 6 (6) 5 (4) 0.87° 0.753 11 (13) 8 (7) 0.96° 0.939

Much improved 18 (18) 33 (27) (0.35, 2.13) 36)( 38 (35) (0.32, 2.85)
Somewhat improved 27 (27) 31 (26) 12 (15) 2 (

Same 28 (28) 29 (24) 16 (20) 26 (24)

Somewhat worse 15 (15) 18 (15) 10 (12) 10 (9)

Much worse 5 (5) 5 (4) 8 (10) 2(2)

Bothersomeness, n (%) 0.82" 0.635 0.44° 0.052
Not at all 2(2) 3(2) (0.36, 1.87) 7(7) 4 (3) (0.20, 1.01)
Slightly 22 (19) 35 (25) 24 (23) 26 (21)

Moderately 44 (38) 47 (33) 34 (32) 51 (41)
Very much 30 (26) 39 (27) 27 (26) 38 (30)
Extremely 17 (15) 18 (13) 13 (12) 6 (5)

Psychological variables & general

health

Pain self-efficacy scale, mean (SD) 41.0 (15.2) 0384.6) 3.002 0.193 44.7 (14.8) 42.9 (12.2) 1.842 0.470

(-1.52, 7.53) (-3.14, 6.82)



lliness Perceptions (IPQ-R Short form),
n (%)

Identity, median (IQR)

Timeline, n (%)

Consequences, n (%)

Personal control, n (%)

Treatment control, n (%)

lliness coherence, n (%)

Timeline cyclical, n (%)

5 (3, 5)

71 (68.9)

58 (56.3)

49 (48.5)

70 (69.3)

23 (22.8)

50 (49.5)

5(4,5)

77 (61.1)

64 (50.8)

56 (45.9)

76 (62.3)

29 (23.8)

60 (49.2)

-0.24%

(-0.62, 0.14)

0.79"

(0.21, 2.97)

0.40°

(0.09, 1.83)

3.41°

(1.08, 10.7)

1.27°

(0.46, 3.49)

0.72°

(0.20, 2.57)
b

1.77

(0.58, 5.39)

0.213

0.732

0.239

0.036

0.639

0.618

0.315

5 (3, 5)

44 (53.0)

34 (40.5)

40 (48.8)

45 (54.2)

12 (14.5)

30 (36.1)

4 (3, 5)

66 (60.0)

44 (40.0)

55 (50.5)

63 (57.3)

24 (21.8)

67 (60.9)

-0.102

(-0.57, 0.38)

0.19°

(0.04, 0.91)

0.36"

(0.05, 2.52)

1.65°

(0.43, 6.32)

0.97°

(0.32, 2.90)

0.11°

(0.01, 0.81)
b

0.17

(0.04, 0.75)

0.681

0.037

0.304

0.464

0.952

0.031

0.019



Emotional representation, n (%)

HADS anxiety, mean (SD)

HADS depression, mean (SD)

General health, n (%)

Excellent
Very good
Good

Fair

Poor

Work-related

Stanford Presenteeism Scale, mean (SD)

65 (64.4)

6.6 (4.7)

5.7 (4.2)

8 (8)
29 (29)
32 (32)
26 (26)

6 (6)

21.3 (5.4)

8650

7.9 (4.3)

6.1 (3.9)

8 (6)

30 (24)
54 (43)
30 (24)

4(3)

9.1 (5.9)

0.30°

(0.07, 1.22)
-1.31%
(-2.63, 0.00)
-0.37%
(-1.64, 0.91)

b

1.01

(0.33, 3.07)

a

2.23

(0.35, 4.10)

0.093

0.050

0.572

0.985

0.020

47 (56.6)

6.6 (4.1)

4.7 (3.9)

4 (5)

27 (34)

29 (36)

17 (21)

34

22.0 (5.6)

59 (54.1)

7.1 (4.0)

5.2 (3.8)

4(4)

36 (33)

46 (42)

21 (19)

3 (3)

20.1 (5.7)

0.54°

(0.11, 2.64)
-0.52%
(-1.92, 0.87)
-0.47%
(-1.81, 0.87)

b

0.39

(0.12, 1.26)

a

1.89

(-0.24, 4.03)

0.445

0.461

0.489

0.116

0.082



Self-efficacy — Return to Work, mean 81.5 (26.8) 70.1(27.2) 11.42 0.008 82.6 (27.1) 73.7 (24.1) 8.91% 0.049

(SD) (2.97, 19.8) (0.04, 17.8)

Satisfaction with work, mean (SD) 6.4 (2.8) 6.3Bj2. 0.382 0.369 6.2 (2.6) 6.1 (2.3) 0.062 0.894
(-0.45, 1.20) (-0.83, 0.95)

Performance at work, mean (SD) 4.1 (2.8) 5.1 (3.0 -1.082 0.023 3.4 (3.1) 4.6 (2.9) 1.112 0.032
(-1.96,-0.14) (-2.12,-0.09)

Descriptive summaries are marginal mean (standevéhtion) or frequency count (percent) as appropria the type of data being summarised (numedcaiategorical,
respectively).

2 MD = Mean Difference (by linear mixed modef) OR = Odds Ratio (by binary/ordinal logit mixed neddadjusted for age, gender and practice sizétudts and beliefs
(patients) re: work and health will be reporteceelsere to allow the measure to be developed. Th&enbof the GP/NP consultation and questions Bgartreatment

satisfaction will also be reported separately.



Table 5: Results of the economic evaluation. Values are means (standard deviations) unless stated

otherwise
Intervention arm Control arm
n=109 n=131

Cost analysis
Mean (SD) NHS cost (£) 528.34 (1110.49) 480.29 (938.77)
Adjusted mean difference (95% CI) [p-valtie] 48.04 (-209.58 to 305.68) [0.715]
Mean (SD) Healthcare cost (£) 568.10(1127.39) 553.32 (976.58)
Adjusted mean difference (95% CI) [p-valtie] 14.78* (-249.76 to 279.33) [0.913]
Total indirect costs (Benefit) (£) 1636.69 2257.56

(3671.02) (5233.29)
Adjusted mean difference (95% CI) [p-valfie] -748** (-2278.45to 781.44)
Effectiveness analysis (Work-related outcomes)
Mean (SD) Days off work 20.26 (40.63) 24.34 (50.67)
Adjusted days off work -6.67 (-23.55 to 10.20) [0.438]
Mean difference (95% CI’s) [p-value]
Cost effectiveness and cost-benefit analyses
ICER NHS perspective -£7.2 per sick day avoided
ICER Health care perspective -£2.2 per sick denjded
Net societal benefit £733 (E748**-£15%)
Return on Investment (per £1 invested) £49 (E7B3E

CEA —based on the net monetary benefit (NMB) *; [CER — mergfal cost-effectiveness rafio
b Incremental days off work estimated controlling for grama GP Clustering using a GLM regression model, assumauasian Variance function, an identity Link

Function, and clustered standard errors;



Step 3: Further
face to face
meetings with the
VA

Step 2: Face to
face meeting with
the VA

Step 1: Telephone
contact with the
VA

» Targeted advice

» Contact workplace and other

services (as required).

/ »  Set new date for RTW

« Assessment of obstacles to work.

» Develop strategies tackle these.

/ » Develop return to work plan.

Initial assessment of beliefs about work and health and obstacles to remaining
in/returning to work.

Discuss date for return to work.




Randomised: 6 practices

Average cluster size 10,000 registered patients

Randomised to intervention: 3

Mailed patients: 336 patients

Post consultation participant:
158 (47%) responders

Randomised to control: 3 practices

Mailed patients: 424 patients

Non participant:
To trial: 178 patients (53%)

To trial and medical record

Non participant:
To trial: 244 patients (58%)

To trial and medical record

Post consultation participant:
180 (42%) responders

review: 182 (54%) review: 253 (60%)

Referred to the VA Referred to the VA
service: service:
120(76%) 133 (75%)

Not referred to the VA Not referred to the VA
service: service
38 (24%) 45 (25%)

4 months:

119 (75%) responders
35 (22%) non-responders

4 (3%) patient withdrawals*

12 months:

109 (69%) responders
44 (28%) non-responders

5 (3%) cumulated withdrawals**

Number of VA Service referrals
without SWAP study pack issue:

6 (2%)

4 months:

148 (82%) responders
29 (16%) non-responders
3 (2%) patient withdrawals*
12 months:

131 (73%) responders
42 (23%) non-responders

7 (4%) cumulated withdrawals**

* 7 participant withdrawals between baseline and 4 months follow up: 4 did not wish to take part (2 in the Intervention group

and 2 in the Control group); 3 had moved away (2 in the Intervention group and 1 in the Control group).
** 5 participant withdrawals between 4 months and 12 months follow up: 1 did not wish to take part (Intervention group); 2

had moved away (Control group); 1 returned blank questionnaire (Control group); 1 withdrawal reason not known (Control

group).





