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Objective: The GETSET trial found that guided graded exercise self-help (GES) improved
fatigue and physical functioning more than specialist medical care (SMC) alone in adults
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with chronic fatigue syndrome (CFS) 12-weeks after randomisation. In this paper, we assess
the longer-term clinical and health economic outcomes.
Methods: GETSET was a randomised controlled trial of 211 UK secondary care patients with
CFS. Primary outcomes were the Chalder fatigue questionnaire and the physical functioning
subscale of the short-form-36 survey. Postal questionnaires assessed the primary outcomes
and cost-effectiveness of the intervention 12-months after randomisation. Service costs and
quality-adjusted life years (QALYs) were combined in a cost-effectiveness analysis.
Results: Between January 2014 and March 2016, 164 (78%) participants returned
questionnaires 15-months after randomisation. Results showed no main effect of intervention
arm on fatigue (chi2(1)=4.8, p=0.03) or physical functioning (chi2(1)=1.3, p=0.25), adjusting
for multiplicity. No other intervention arm or time*arm effect was significant. The short-term
fatigue reduction was maintained at long-term follow-up for participants assigned to GES,
with improved fatigue from short- to long-term follow up after SMC, such that the groups no
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longer differed. Healthcare costs were £85 higher for GES and produced more QALYs. The
incremental cost-effectiveness ratio was £4,802 per QALY.
Conclusions: The short-term improvements after GES were maintained at long-term followup, with further improvement in the SMC group such that the groups no longer differed at
long-term follow-up. The cost per QALY for GES compared to SMC alone was below the
usual threshold indicating cost-effectiveness, but with uncertainty around the result.
Keywords: Chronic fatigue syndrome, myalgic encephalomyelitis, graded exercise therapy, guided
self-help, cost-effectiveness, follow up
Abbreviations
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CFQ, Chalder Fatigue questionnaire; CFS, chronic fatigue syndrome; GES, guided graded exercise
self-help; GETSET, guided graded exercise therapy self-help trial; SF-36 PF, short form-36 physical
function subscale; SMC, standard medical care
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1. Introduction

Chronic fatigue syndrome (CFS), also known as myalgic encephalomyelitis (ME), is a relatively

re

common illness characterised by chronic and disabling fatigue, plus a range of additional symptoms,
which cause severe impairment in daily functioning [1]. The prevalence of CFS in the population is
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estimated to be between 0.2% and 2.6% [1], but prevalence rates vary depending on the definition
used. If untreated, the prognosis of CFS is poor, and whilst duration and severity may impact on

na

improvement and recovery, best estimates from a systematic review suggest that 5% of those
diagnosed reported recovery and 40% reported symptom improvement [2].
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When we planned the graded exercise therapy guided self-help trial (GETSET), a large trial had
suggested that graded exercise therapy (GET), delivered by specialist therapists over 15 sessions,
could improve CFS patient outcomes [3]. The GETSET trial was designed to compare the efficacy
and safety of GET, delivered as a guided graded exercise self-help (GES) intervention added to
specialist medical care (SMC), with SMC alone, for adult patients with chronic fatigue syndrome
(CFS) [4-5]. The trial found that 12 weeks after randomisation, patients that had been assigned to
GES had significantly greater improvements in their fatigue, and to a lesser extent physical
functioning than those that had been assigned to SMC alone [4].
Long-term studies of participants in trials of therapist-delivered graded exercise therapy for CFS
suggest that improvements in fatigue and functioning are maintained in the long-term [6-7], although
a systematic review of exercise interventions (of any sort, including Qigong) for CFS reported low
certainty of evidence for longer-term benefit [8]. Health economic analysis has suggested that
therapist-delivered GET is cost-effective [9]. In this paper we report the findings following a longerterm follow-up of GETSET trial participants [3]. We aim to compare primary outcomes, the main
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secondary outcome, and health economic outcomes of participants both within and between the two
randomised intervention groups, one year after randomisation.

2. Methods
2.1. The GETSET Trial
The GETSET trial protocol and main results have been published previously, and describe the trial
methods, including details of the interventions (guided graded exercise self-help (GES) added to
specialist medical care (SMC) and SMC alone) [3-4]. The GETSET trial was a pragmatic two-arm,
randomised controlled trial undertaken at two UK National Health Service (NHS) secondary care
clinics for CFS in London and Kent. The trial tested a guided graded exercise self-help intervention
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(GES) for adult patients meeting NICE criteria for chronic fatigue syndrome (CFS) [10]. We
collected, and therefore report, information on Oxford and Centers for Disease Control and Prevention

ro

(CDC) criteria [11-12] for reasons of generalisation. Between May 15, 2012 and Dec 24, 2014 a total
of 211 participants were recruited and randomly allocated to unstandardised SMC alone or SMC plus
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GES. Participants in the SMC group remained on a waiting list for therapy whilst GES participants
were given a self-help booklet [13] describing a manualised [14] six step programme of graded
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exercise self-management, and offered up to four sessions of Skype™ or telephone guidance (the first
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could be face-to face), totalling 90 minutes over 8 weeks, from a physiotherapist. The primary
outcome measures of the trial were fatigue (CFQ) and physical functioning (SF-36 PF), measured 12

na

weeks after randomisation using self-report scales described below [15-16].
As is detailed in our main trial paper [3] the original protocol had only one primary outcome measure,
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the SF-36 PF. However, when a significant minority of participants scored close to the mean of the
general population (i.e., normal physical function) at randomisation despite reductions in functioning
in other domains, such as mental or social activity levels, we decided to also include fatigue, using the
CFQ, as a co-primary outcome. This decision was approved by the Research Ethics Committee, the
Data Monitoring and Ethics Committee, and the Trial Steering Committee and was made mid-way
through trial recruitment (on June 20, 2013, after recruitment of 99 [47%] patients), before any
outcome data had been examined.
Ethical approval for the trial and follow up study was given by the UK National Research Ethics
Service Committee London – London Bridge (reference 11/LO/1572). Written consent to be
contacted for the follow up was obtained in the consent form signed by participants at the time of the
original trial recruitment.
2.2. Long-term follow-up
Postal questionnaires were sent to participants at least one year after the date they were randomised,
with one further postal questionnaire being sent to non-responders. Those who still did not respond
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were contacted by telephone or e-mail as described in the protocol for the main trial [4]. The followup questionnaires included: the primary outcomes of both fatigue severity using the Chalder fatigue
questionnaire (CFQ) [15] and physical functioning using the SF-36 physical functioning subscale (SF36 PF) [16]; the main secondary outcomes of perceived change in overall health (CGI-health) and
CFS (CGI-CFS), using the Clinical Global Impression (CGI) change score [17], since this also
provides a measure of deterioration; the cost-effectiveness outcomes of perceived quality of life using
the EQ-5D-3L (EQ-5D), which includes five domains (mobility, self-care, usual activities, pain and
discomfort, and anxiety and depression), each of which is scored as 1, 2 or 3 depending on the
severity of problems [18], and service use and informal care using an adapted version of the Client

of

Services Receipt Inventory (CSRI) [19].
The questionnaire items and administration were identical to those used in the main part of the trial,

ro

except that during the trial some participant questionnaires were handed-in by participants at their
assessment visit and for this follow-up they were all self-rated at home and returned by post. We
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chose to economically evaluate the intervention at one year, rather than at 12 weeks, as it was felt that

re

12 weeks was not a long enough period to establish cost-effectiveness.
2.3 Statistical methods
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Primary outcomes
As was pre-specified in the protocol [4], missing information at the 12 week and one year follow-ups
was pro-rated for patients who had less than 20% missing information on a scale. Descriptive

na

statistics were used to summarise primary outcomes, using means and standard deviations (SDs),
medians and interquartile ranges (IQRs) or frequencies and proportions, as appropriate. We
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constructed profile plots for CFQ and SF-36 PF to represent scores at baseline, 12 weeks and one year
broken down by study arm.

Differences between study arms on CFQ and SF-36 PF were explored using mixed-effects regression
models with robust standard errors. We used patients as the cluster, and random slopes and intercepts
to account for repeated measures at 12 weeks and one year. As in the main trial analysis [3], we used
a Bonferroni adjustment to account for having two primary outcomes (significance at p< 0.025).
We regressed each outcome on the intervention arm (GES versus SMC), time (12 weeks versus one
year) and an interaction term between arm and time (arm*time) and these effects were tested using
ANOVA-style tests. As in the main analysis of the trial [3] we adjusted the model for stratifiers and
baseline scores as failing to do so has been found to lead to biased results [20].
Moreover, the analyses were adjusted for covariates associated with the outcome and missing data,
based on evidence that shows that failing to do so may lead to biased results in complete case analysis
[21, 22]. Relevant variables were identified by exploring the association between outcomes and
baseline characteristics as well the association between missing status (yes/no) and baseline
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characteristics, using t-test, chi-square test and correlations. The following variables were therefore
included in our models: education level, days from randomisation (log transformed), International
Physical Activity Questionnaire (IPAQ) baseline scores [23], and the Oxford criteria for CFS [11].
To assess differences between arms on CGI scores on CFS and overall health, we compared the rate
of participants reporting an improvement between 12 weeks and long-term follow-up (CGI scores of 1
or 2 corresponding to “very much” or “much” better) compared to those who reported either no
change or deterioration (scores of 3-7; i.e. positive change) at one year. We also compared the
frequency of participants reporting a deterioration between 12 weeks and long-term follow-up (CGI
scores of 6 or 7 corresponding to “much worse” or “very much worse”) compared to those who

of

reported either no change or an improvement (scores of 1 through 5; i.e. negative change). To do so,

and adjusted for change score at 12 week follow-up.

ro

we used a binary logistic regression with positive/negative change regressed onto intervention arm
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All analyses were adjusted using the study stratification variables (high depression score, high SF-36
PF score, and recruitment centre) [3] and covariates associated with missing outcome information as

re

described above. In the analyses the SMC-alone arm was the reference category so that results are for
the GES arm in relation to the SMC arm. For the primary outcomes we also undertook sensitivity
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analyses in which we adjusted only for a) stratifiers and b) stratifiers and baseline scores. In our
sensitivity analyses, we adjusted the analysis to account for the number of service therapy sessions

na

attended after randomisation. This variable was positively skewed and could not be successfully
transformed; thus, we categorised it using quartiles. Analyses were conducted using Stata 15.
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Cost-effectiveness analyses

The cost-effectiveness analyses took an NHS/social care perspective and combined costs with qualityadjusted life years (QALYs). In secondary analyses, the costs of unpaid care from family/friends was
also considered. The time horizon for the analyses was the one year follow-up period. Using the five
domains of the EQ-5D, 243 different health states were used to derive a utility weight, anchored by 1
representing full health and 0 representing death [24]. These utility scores were used to generate
QALYs using area under the curve methods [25]. QALYs were compared between the two groups
using a regression model with baseline utility controlled for.
The cost of the intervention was based on the GES physiotherapist time spent in contact with the
participant. Given the training and supervision required, we based the unit cost of these clinicians on
the cost used in the PACE trial [5] which, inflated to 2015/16 prices, was £113 per hour. Other service
use was measured with the Client Service Receipt Inventory (CSRI) [19]. This included primary care,
secondary care and social care services used in the 12 weeks prior to each of the data collection
points: baseline, 12 week and one year follow-up. Participants were asked whether they had used a
specific service and if so how often and (where appropriate) for how long. These data were combined
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with appropriate unit cost information from the University of Kent and Department of Health (NHS
reference cost PSSRU) [26]. Informal care costs were calculated by combining data on the number of
care hours received per week with average hourly wages, multiplied by 12. Given that costs were not
directly measured for the period between 12 week follow-up and 12 weeks before the one year
follow-up, we extrapolated for this period on the basis of costs data that were available, excluding
intervention costs which were assumed to be confined to the first 12 week trial period. Costs were
compared between the two groups with baseline costs controlled for. A boot-strapped regression
model was used due to the likely skewed cost distribution and 95% confidence intervals generated

ro
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using the percentile method.

1 withdrew from data collection

na
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211 GETSET trial participants
104 randomly assigned to SMC
107 randomly assigned to GES
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210 eligible for long-term follow-up study

25 withdrew from long-term follow up or
contact details not available

185 Questionnaires sent

21 questionnaires not returned

164 long-term study participants
81 originally assigned to SMC
83 originally assigned to GES

158 participants included in primary analyses

158 participants included in secondary analysis
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Figure 1: Long-term follow up study profile
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The QALY and cost differences derived from the regression models were entered into the costeffectiveness analyses. If GES resulted in lower (higher) costs and more (fewer) QALYs than usual
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care, then it would be „dominant‟ („dominated‟). If GES had higher (lower) costs and resulted in more
(fewer) QALYs then it would be a value judgement as to whether the extra (reduced) costs are
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justified in order to obtain more (fewer) QALYs. To inform this judgement an incremental cost-
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effectiveness ratio was used; this was the incremental cost divided by the incremental QALY gain. In
England, NICE favours interventions with an incremental cost per QALY of below £20,000. To
address uncertainty in the results we plotted 1,000 cost and QALY differences obtained from boot-
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strapped resamples on a cost-effectiveness plane. This allowed us to estimate the probability that GES
results in higher costs and more QALYs, lower costs and more QALYs, lower costs and fewer
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QALYs, or higher costs and fewer QALYs than usual care. The probability that GES is more costeffective than SMC alone was assessed using a cost-effectiveness acceptability curve where the extra
QALYs gained were multiplied by different threshold values for a QALY (a range of £0 to £40,000 in
steps of £5000), with costs then subtracted. This was done for the 1,000 boot-strapped sample and the
proportion of these that were above zero gave us the required probability for that threshold value.
As with many studies, the sample size was determined by power calculations to show significant
differences in clinical outcome measures rather than differences in cost-effectiveness.

3. Results
We obtained consent from all 211 trial participants to contact them for a long-term follow-up
assessment; this was obtained at the time of randomisation into the GETSET trial, (Figure 1). We
were unable to confirm current contact details for 25 (12%) trial participants, and one (<1%)
participant subsequently withdrew their consent for further data collection. We therefore sent
questionnaires to 185 of the original trial participants. Between January 27, 2014 and March 10, 2016,
we received 164 usable questionnaires which is 78% of the full cohort and 89% of participants who
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were sent questionnaires. Analyses were restricted to participants with complete information on
baseline and both the short- and long-term follow-up for the primary (n = 158; GES = 77 vs. SMC =
81) and secondary (n = 158; GES = 78 vs. SMC = 80) outcomes. A similar proportion of participants
returned questionnaires in each of the randomised groups (p = 1.0) and in each recruitment centre (p =
0.74). The median time from randomisation to long-term follow-up was 15 months (IQR 13-19) with
a range of 11 to 36 months.
The baseline characteristics were similar between participants who did and did not take part in this
follow-up (Table 1). Within the long-term follow-up study sample, baseline characteristics of the
randomised intervention groups were similar, apart from for the number of minutes of physical
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activity undertaken (Appendix; Table A), which was significantly higher in those allocated to SMC, a

ro

finding that was already present between groups at baseline [3].

Most (91%; 149 of 164) of the long-term follow-up study participants reported receiving a service
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therapy in their respective centre after their final 12 week outcome assessment. The number of
participants who received at least one session of therapy was similar between the original randomised

lP
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Table 1: Baseline characteristics of GETSET trial participants who did and did not participate in
the follow-up
Participated
Did not participate
p value*

White
CDC criteria
Oxford Criteria
Duration of illness
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Female

(n = 47)

38 (30-48)

35 (26-45)

0.12

127 (77%)

40 (85%)

0.25

147 (90%)

41 (87%)

0.64

120 (73%)

30 (64%)

0.21

137 (84%)

33 (70%)

0.04

42.0 (24.5 to 95.4)

54.0 (23.4 to 148.6)

0.33

152.5 (60.0 to 540.0)

155 (25.0 to 235.0)

0.11

na

Age (years) median (IQR)

(n = 164)

Physical activity (min per week)**

Data are mean (SD), n(%), or median (IQR). CDC = US Centers for Disease Control and Prevention
* Chi-Squared test (categorical variables), independent t test (continuous variables, or Mann-Whitney U test;
p-value for difference between groups.
** Data for this physical activity (min per week) were available for 206 participants (participated = 162 and
did not participate = 46).

groups (GES = 75 [90%] of 83; SMC = 74 [91%] of 81; p = 0.82). A minority of participants in each
of the original randomised groups received what has previously been defined as „adequate‟ therapy
(10 sessions or more) [27]. There was no significant difference between the groups in the proportions
receiving at least this number of therapy sessions (GES = 19 [23%] of 83; SMC = 27 [33%] of 81; p =
0.14).
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A number of variables were found to be associated with the outcomes and their missingness:
education level, Oxford CFS classification, days to randomisation and activity level measured by the
IPAQ. The latter also captures differences in activity measured in minutes observed between
participants in the two study arms at baseline (median (IQR): GES = 150 (60-420) vs. SMC = 202.5
(65- 690.5). Indeed, IPAQ activity levels and physical activity (minutes) were highly correlated
(polychoric rho = 0.88, se = 0.02).
Results showed no main effect (allowing for Bonferroni correction) of the intervention arm on fatigue
(chi2(1) = 4.8, p = 0.03; marginal mean differences: 2.2, 95%CIs: 0.2- 4.1) or functioning (chi2(1) =
1.3, p = 0.25; marginal mean difference: -3.5, 95%CI: -9.5- 2.5). Results did not change when
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adjusting for number of post-trial therapy sessions attended (CFQ: chi2(1) = 3.8, p = 0.052; SF-36 PF:
chi2(1) = 1.1, p = 0.30). We also ran unadjusted analyses, and found that the marginal mean difference

ro

was weakened but aligned with the one observed in the primary analysis and their CIs overlap (see
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Appendix 1, Table B).
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Table 2: Outcomes by original intervention assignments
GES (n = 77)

Difference between

SMC (n = 81)

arms

26.0 (4.5)

25.6 (4.7)

0.43 (-1.0 to 1.9)

19.2 (7.4)

22.3 (7.0)

-3.1 (-5.3 to -0.8)

19.0 (8.3)

18.9 (7.9)

0.2 (-2.4 to 2.7)

50.1 (21.9)

53.4 (22.6)

-3.3 (-10.3 to 3.7)

Mean score (SD) at 12 weeks

55.6 (24.3)

53.6 (26.3)

-1.9 (-6.0 to 9.9)

Mean score (SD) at long-term follow-up

58.2 (29.6)

60.4 (26.2)

-2.2 (-11.0 to 6.6)

Mean score (SD) at baseline
Mean score (SD) at 12 weeks

Physical functioning (SF-36 PF)
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Mean score (SD )at baseline

na

Mean score (SD) at long-term follow-up

lP

Fatigue (CFQ)

Data as mean (SD), or median difference (95%CI). Lower scores are better for fatigue, higher scores are better for
physical functioning. Differences in unadjusted mean between-group differences are obtained from independent t-tests
comparing GES and SMC. CFQ = Chalder Fatigue questionnaire. SF-36 PF = short form-36 physical function subscale.
SMC = specialist medical care alone. GES = guided graded exercise self-help.

There was a main effect of time on functioning (chi2(1) = 7.3, p = 0.007), indicating an overall
increase in functioning scores between short-term and long-term follow up. There was also a
significant effect of time on fatigue (chi2(1) = 6.3, p = 0.001). Figure 2 indicates an overall decrease in
fatigue between short-term and long-term follow-up. Results did not change when further adjusting
for number of post-trial therapy sessions attended (CFQ: chi2(1) = 6.3, p = 0.001; SF-36 PF:chi2(1) =
7.3, p = 0.007).

of
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Figure 2. Unadjusted mean scores on (a) fatigue and (b) physical functioning by intervention group
for participants with complete information (n = 158). GES= guided graded exercise self-help.
SMC=specialist medical care alone.

Baseline
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0

5

Unadjusted mean CFQ
10
15
20
25

30
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(a)

12 wks
Time
GES

(b)

52 wks
SMC

0

of

15

Unadjusted mean SF36
30
45
60

75
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12 wks
Time

52 wks
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Baseline

SMC
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GES
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The arm*time interaction on CFQ was just significant at our adjusted alpha level (chi2(1) = 5.0, p =
0.0247), which indicates that scores over time were moderated by intervention arm. Figure 2 suggests

lP

that improvements in fatigue were sustained between short and long term follow up for participants in
the GES arm while those in SMC showed a reduction in fatigue between short and long term follow

na

up (Figure 2 and Table 2).

The intervention arm*time interaction was not significant for SF-36 PF (chi2(1) = 1.4, p = 0.23),
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which indicates that scores over time were not moderated by intervention arm (Figure 2). In our
sensitivity analysis, we adjusted the model to account for the number of therapy sessions attended
during the 15 months following randomisation, this adjustment did not change the results (CFQ:
chi2(1) = 5.0, p=0.0247; SF-36 PF: chi2(1) = 1.4, p = 0.23).
The proportion of participants reporting a positive change in both overall health (CGI-health) and
CFS (CGI-CFS) increased significantly from 12 weeks to long-term follow-up in both groups (see
Table 3). The logistic regression showed there was no main effect of intervention arm on difference in
positive change on the CGI-health scale (OR = 1.0, 95%CI: 0.4 to 2.3, p = .98) or CGI-CFS scale (OR
= 1.0, 95%CI: 0.4 to 2.4, p = 0.95). Indeed, the proportion of participants with a positive change at
long-term follow-up did not differ between arms for CGI-Health (GES = 23; 30% vs SMC = 19; 24%)
or CGI-CFS (GES = 20; 26% vs. SMC: 17; 21%; Table 3). Results did not change after adjusting for
the number of post-trial therapy sessions attended (CGI-CFS: OR = 1.1, 95%CI: 0.5 to 2.7, p = 0.83;
CGI-Health: OR = 1.1, 95%CI: 0.5 to 2.7, p = 0.78).
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Change in perceived health (CGI-Health)
12 weeks
Positive change n (%)
No change
Negative change
Long-term n
Positive change n (%)
No change
Negative change
Comparison
Difference in positive change*^
Difference in negative change*^

re

Table 3: Within-group comparisons of long-term CGI-Health and CGI-CFS follow-up with final
trial outcome
GES (n = 78)

SMC (n = 80)

13 (17)
64 (82)
1 (1)

5 (6)
70 (88)
5 (6)

23 (30)
48 (62)
7 (9)

19 (24)
56 (70)
5 (6)

5.0, p = 0.03
4.5, p = 0.03

12.3, p = 0.001
0, p = 1.0

Change in perceived CFS (CGI-CFS)
GES (n = 78)
SMC (n = 80)
12 weeks
Positive change n (%)
10 (13)
6 (8)
No change
68 (87)
70 (88)
Negative change
0 (0)
4 (9)
Long-term
Positive change n (%)
20 (26)
17 (21)
No change
54 (69)
57 (71)
Negative change
4 (5)
6 (8)
Comparison
Difference in positive change*^
6.3, p= 0.01
7.1, p= 0.01
Difference in negative change*^
4.0, p = 0.05
0.5, p = 0.48
^ McNemar‟s Chi square test; * All differences between 12 week outcome and long-term follow-up.
Difference in proportions with positive change and 95% confidence intervals for change in perceived health
as compared to baseline.
Positive change was defined as‟ very much better‟ or „much better‟. No change was defined as „a little
better‟, „no change‟, or „a little worse‟. Negative change was defined as „much worse‟ or „very much worse‟.
p-values for patient rated clinical global impression from McNemar test.
SMC = specialist medical care alone, GES = guided graded exercise self-help. CI = confidence interval.
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There was no main effect of intervention arm on difference in negative change in the CGI-Health
scale (GES: n = 7; 9% vs SMC 5; 6%; OR: 2.1, 95%CIs: 0.5 to 8.6, p = 0.29) or CGI-CFS (GES: 4;
5% vs. SMC: 6; 8%; OR: 0.8, 95%CIs: 0.2 to 3.5, p = 0.80). The proportion of participants reporting a
negative change increased from 12 week to long-term follow-up in the GES group for both CGIhealth (n = 1;1% to n = 7; 9%; McNemar‟s chi2(1) = 4.5; p = 0.03) and CGI-CFS (n = 0; 0% to n = 4;
5%; McNemar‟s chi2(1) = 4.0; p = 0.05) (Table 3). Results did not change after adjusting for the
number of post-trial therapy sessions attended (CGI-CFS: OR = 0.9, 95% CI: 0.2 to 3.7, p = 0.84;
CGI-Health: OR = 1.9, 95% CI: 0.4 to 7.9, p = 0.40).
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Cost-effectiveness
Service use at baseline was similar between the two groups (Appendix 1, Table C). Around three-
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quarters of each group had GP contacts and half had contacts with other doctors. About one-fifth had
contacts with complementary healthcare services. Total healthcare costs were just under £400 in each
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group over the previous three months. The level of informal care was high and for those who received
this, the average was over ten hours per week. By the 12 week follow-up there was a slight decline in
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GP and other doctor use in both groups. Almost all of the GES group received the intervention and

lP

did so for a mean of 86 minutes (sd = 17.7). In the 12 weeks prior to long-term follow-up there was
little change in GP or other doctor use compared to the 12 weeks after randomisation. Use of other
healthcare professionals was somewhat higher in the SMC alone group at long-term follow-up. There

na

were few other differences of note between the groups. Informal care declined from 12 weeks to longterm follow-up in both groups but was still received by most participants.

Jo
ur

The average service costs were relatively high for GPs, other doctors and psychologists at all time
points. Inpatient costs were very variable (Table 4). Total health and social care costs at baseline were
very similar between the two groups. At both follow-up points the total healthcare costs were highest
for the GES group. At 12 weeks follow-up this was due to the trial intervention and at long-term
follow-up it was largely due to inpatient costs, even though this only pertained to a small number of
participants (as can be seen from Table 3). Over the long-term follow-up period, the mean costs were
£1,552 for GES and £1,524 for SMC alone. Adjusting for baseline and focusing only on those with
QALYs recorded, showed that GES had costs that were on average higher by £85 (bootstrapped 95%
CI, -£303 to £542).

Table 4. Mean (SD) service costs by trial arm and time point*.
Intervention
GP
Other doctor
Other healthcare professional
Nurse

Baseline
GES
SMC
0 (0)
0 (0)
53 (46)
60 (50)
95 (120)
96 (129)
17 (38)
24 (46)
9 (23)
10(25)

12 week follow-up
GES
SMC
158 (40) a
0 (0)
44 (45)
44 (42)
85 (139)
87 (122)
15 (35)
17 (40)
9 (23)
6 (16)

Long-term follow-up
GES
SMC
0 (0)
0 (0)
39 (46)
49 (50)
74 (123)
68 (106)
17 (35)
39 (83)
11 (32)
13 (33)
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Complementary healthcare
Psychologist
Occupational therapist
Physiotherapist
Counsellor
Inpatient
Accident & emergency
Total healthcare cost
Informal care
*Costs in 2016/17 £s

32 (99)
57 (254)
6 (23)
7 (28)
17 (102)
44 (327)
12 (40)
348 (502)
2057 (3138)

24 (64)
108 (529)
7 (24)
7 (31)
6 (34)
0 (0)
6 (27)
347 (610)
1388 (1684)

34 (92)
47 (166)
4 (20)
17 (73)
7 (53)
15 (88)
5 (31)
439 (357)
1652 (2137)

34 (70)
83 (466)
2 (13)
9 (45)
7 (40)
17 (129)
9 (36)
316 (518)
1513 (2008)

47 (126)
116 (237)
19 (56)
9 (39)
1 (5)
239 (1496)
15 (56)
587 (1576)
1255 (1444)

27 (66)
149 (552)
16 (66)
19 (76)
6 (39)
36 (232)
8 (30)
428 (693)
1675 (2918)

The baseline mean EQ-5D utility scores for the GES group at baseline, 12 week follow-up and longterm follow-up were 0.5147, 0.5895 and 0.5882 respectively. The figures for SMC alone were 0.5498,
0.5616 and 0.5923. GES resulted in 0.5911 QALYs and standard care 0.5812. Adjusting for baseline,
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the difference was 0.0177 in favour of GES. The incremental cost-effectiveness ratio (ICER) was £85

ro

divided by 0.0177. This came to £4802 per QALY. However, both the cost and QALY differences
were small and there was much uncertainty around them, as shown in the cost-effectiveness plane

-p

(Figure 3). Whilst the most likely outcome would be GES resulting in higher costs and producing
more QALYs (56% of replications), there was also a 19% likelihood of GES having lower costs and
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producing more QALYs and 18% likelihood of higher costs and fewer QALYs. The least likely result
is GES saving money and having fewer QALYs. Figure 4 shows that if a QALY is not valued at all

lP

then there is less than 30% likelihood that that the intervention is cost-effective. With higher values
given to a QALY the likelihood increases and at a threshold of £20,000 per QALY there is a 63%
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likelihood that GES was the most cost-effective option.
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4. Discussion
In the main GETSET trial we found a beneficial effect of GES on fatigue and physical functioning at
12 weeks after randomisation [3]. By 15 months‟ follow up there were no significant differences in
either of the primary outcomes between the two interventions. This long term follow-up shows that at
15 months after randomisation the short-term improvements after GES, which we reported in the main
paper [4], were maintained, but with no additional improvement, and no difference from the
comparison group. There is no evidence that the improvements observed in the SMC group were due
to them having received more exposure to therapy than the GES group after trial completion. As
randomisation ceased after the 12 week follow-up, we are unable to speculate further as to why

of

outcomes might have changed or not changed in either group in the 12 months since the end of
randomisation.

ro

In support of previous research in this field [7,8], GES does not appear to be associated with
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deterioration in overall health or CFS in the longer-term as these outcomes did not significantly differ
between the originally allocated SMC and GES groups at long term follow up. There was an increase

re

in the proportion reporting a deterioration from 12 weeks to long term follow up in those originally
allocated to GES. This pattern found in the GES group may reflect that only one participant reported a

lP

deterioration at 12 weeks, having just participated in the intervention [3]. The fact that the
deterioration occurred following rather than during the intervention period suggests that it was not

na

likely to be the result of the intervention itself.

The health economic analyses indicated that GES added only slightly to healthcare costs and

Jo
ur

produced more QALYs. Although differences were small, the incremental cost-effectiveness ratio of
£4,802 per QALY was substantially below the threshold often used in England to determine costeffectiveness (£20,000 to £30,000 per QALY). However, there was still only a 63% likelihood that the
intervention was cost-effective at £20,000 per QALY.
A systematic review has reported on outcomes without intervention in patients with CFS. This review
concluded that prognosis was generally poor with improvement reported by 40% of participants [2]. A
recent systematic review looking at outcomes following exercise interventions (of any sort, such as
Qigong) reported on eight trials. Two trials of graded exercise therapy reported on long-term follow
up, and found that benefits of GET were maintained at 2 years [6] and 2.5 years [5], but the review
reports that that there was low certainty of evidence longer-term [8]. Our findings are consistent with
results from both of those studies - that improvements from graded exercise therapy interventions are
maintained in the long-term, and provides greater certainty of maintained benefits.
Limitations of this study include the issue of incomplete response rate. However, of note, we adjusted
our analysis to account for the fact that some baseline characteristics were associated with missing
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information on the outcome measure to improve our model estimates and avoid bias. The duration of
follow-up varied from 1 to 3 years, although this is unlikely to have caused bias as we controlled for it
in our sensitivity analysis for CGI and it did not change the findings. As is common in this type of
research, our outcomes were all self-rated. This could be considered a limitation, although they are
potentially the most important outcomes in conditions such as CFS, which are defined by symptoms
which are described by the individual. It could be considered a limitation that we added fatigue as a
second primary outcome mid-way through trial recruitment for reasons given in the methods.
However this was before any outcome data were formally analysed, sample size was recalculated
using an adjusted significance level accordingly and both primary outcomes are reported. The number
of minutes of physical activity undertaken at baseline was significantly higher in those allocated to
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SMC, but this was a finding that was already present between groups at baseline and a sensitivity
analysis shows it made no difference to our findings. Finally, interpretation of these results is limited

ro

by participants having had the opportunity to have a service therapy between 12 weeks and long-term
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follow-up, and apart from the collection of appointment data from service records, participants were
not monitored during this period.

re

The strength of this study is that the results provide first estimates of long-term outcome following a

lP

graded exercise guided self-help intervention. In this trial we were able to offer the GES intervention
by telephone and Skype, mitigating the fatiguing effects of travelling for the intervention and enabling
those with more severe illness to be included. Our qualitative study suggested that those who had been
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ill for longer made less improvement [28]. Some of those using GES, and probably including those
with a longer duration or more severe illness, will need additional support, and we suggest that GES is
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considered as a first step in a stepped care approach for people with CFS, if these results are
confirmed by others.

In summary, a year after the guided intervention ended, there were no significant differences between
the two groups in fatigue or physical functioning, and no evidence of a difference between groups in
deterioration in overall health. The short-term improvements after GES on fatigue and functioning
were maintained at long-term follow-up although primary outcomes no longer differed from those in
the SMC group. The addition of GES to SMC may be a cost-effective intervention, but based on the
present findings we cannot say this with confidence. Better treatments are still needed for patients
with this chronically disabling illness.
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Highlights


Guided graded exercise self-help (GES) can lead to sustained improvement in patients with
chronic fatigue syndrome.



There was no evidence of greater harm after GES compared to specialist medical care at longterm follow-up.
The study showed that GES was probably cost-effective.



Most patients remained unwell at follow up; more effective treatments are required.
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