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Abstract

Few studies have examined therapist effects and therapeutic alliance (TA) in treatments for
chronic fatigue syndrome (CFS). Therapist effects are the differences in outcomes achieved
by different therapists. TA is the quality of the bond and level of agreement regarding the
goals and tasks of therapy. Prior research suffers the methodological problem that the allo-
cation of therapist was not randomized, meaning therapist effects may be confounded with
selection effects. We used data from a randomized controlled treatment trial of 296 people
with CFS. The trial compared pragmatic rehabilitation (PR), a nurse led, home based self-
help treatment, a counselling-based treatment called supportive listening (SL), with general
practitioner treatment as usual. Therapist allocation was randomized. Primary outcome
measures, fatigue and physical functioning were assessed blind to treatment allocation. TA
was measured in the PR and SL arms. Regression models allowing for interactions were
used to examine relationships between (i) therapist and therapeutic alliance, and (ii) thera-
pist and average treatment effect (the difference in mean outcomes between different treat-
ment conditions). We found no therapist effects. We found no relationship between TA and
the average treatment effect of a therapist. One therapist formed stronger alliances when
delivering PR compared to when delivering SL (effect size 0.76, SE 0.33, 95% C1 0.11 to
1.41). In these therapies for CFS, TA does not influence symptomatic outcome. The lack of
significant therapist effects on outcome may result from the trial’s rigorous quality control, or
random therapist allocation, eliminating selection effects. Further research is needed.
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Introduction

Chronic Fatigue Syndrome (CFS), also known as myalgic encephalomyelitis or encephalopathy
(ME), is characterised by severe, disabling fatigue which affects both physical and mental func-
tioning [1]. The most effective treatments for CFS are cognitive behaviour therapy (CBT) and
graded exercise therapy (GET) delivered by expert therapists [2-4]. Pragmatic rehabilitation,
an approach which combines elements of CBT and GET, delivered by trained general nurses
was effective in improving fatigue over an 18-week treatment period but effects attenuated over
one year follow up [5].

Identifying the components of therapy which cause symptomatic change aids theoretical
understanding of the processes underlying therapeutic change, can improve current practice,
and supports the development of more effective therapies [6]. Several studies have examined
mechanism of change in treatment trials for CFS. A reduction in fear related avoidance of
activity has been shown to mediate the effects of both CBT and GET on fatigue[7], as has a
decrease in focusing on symptoms[8-10] and an increased sense of control over fatigue[9].
Wearden and Emsley [11] showed that reduction in fatigue after pragmatic rehabilitation was
mediated by changes in cognitive and behavioural responses to fatigue, namely reductions in
catastrophizing and self-reported activity limitation. However, a limitation of prior work on
mediators of change is that potential confounding between purported mediators and outcome
has not been addressed, meaning that the purported mediators may merely correlate with,
rather than cause the improvement in outcome [12].

In any psychological intervention, it may be difficult to decide whether outcomes are deter-
mined by specific techniques or mechanisms such as those described above, or, alternatively,
by more general psychological processes such as the therapeutic alliance [13]. It may also be
unclear whether patient or therapist characteristics most determine outcome. Here, will con-
sider two therapist factors which might be related to outcome, therapist effects and therapeutic
alliance.

“Therapist effects” refer to the tendency of different therapists to obtain differential symp-
tomatic change in the patient. Therapists often have allegiances to therapeutic approaches or
superior skills in delivering one particular therapy[14-16], and allegiance effects can be size-
able[16-18]. Reviewing research across all psychological disorders and interventions, Crits-
Christoph and Mintz [19] found that better controlled outcome studies have smaller therapist
effects, suggesting that quality control procedures (manualized therapy, careful selection, train-
ing and supervision of therapists) are successful in minimizing therapist variation. They esti-
mated that therapist effects account for 0% to 50% of change in symptomatic outcome.

To date, three studies have examined therapist effects in chronic fatigue syndrome, with
contrasting results. Two studies used data collected in routine care (not controlled treatment
trials). Wiborg et al. [20] found therapist effects accounted for 21% of variance in post-treat-
ment fatigue. Cella et al. [21] found the therapist effect on outcome accounted for 0% for
fatigue and under 2% for disability, while Godfrey et al. [22], analysing data from a treatment
trial of CBT versus counselling for chronic fatigue, found no detectable therapist effect on out-
come. Wiborg’s finding [20] could be explained by therapists” attitudes towards a manualized
approach and a centre effect, while Cella’s study [21]took place in a single specialist centre,
using therapists of the same orientation and training, and a shared environment and supervi-
sion for the therapists. In none of these studies were patients randomly assigned to therapists.

Therapeutic alliance refers to the quality of the relationship between therapist and patient
and is commonly accepted to have three components: task, goal and bond [23]. Goals refer
to what the patient hopes to gain from therapy. Tasks are what the patient and therapist
jointly agree need to be completed to reach the patient's goals. The bond forms from trust and
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confidence that the tasks will help the patient achieve the goals. Meta-analytic reviews of
research with patients across a range of therapies and diagnoses consistently claim a good alli-
ance predicts positive outcome across different therapy modalities and different conditions,
with moderate effect sizes [24-26].

Two studies have examined therapeutic alliance in CFS. Heins et al. [27]investigated the
effects of the therapeutic alliance on fatigue, using a definition of the therapeutic relationship
given by Wampold and Budge [28] that included outcome expectations as well as Bordin’s [23]
three components of task, goal and bond. Regressing symptomatic outcome on baseline vari-
ables and the therapeutic relationship, Heins et al. [27] reported that 25% of the variance in
post-treatment fatigue was explained by the therapy relationship as rated by the patient. How-
ever, their reported results (their Table 2) show that that the bond and goal components of
therapeutic alliance did not significantly contribute to the model. The task element of alliance
contributed significantly, but the patients’ expectations explain the most variance. A methodo-
logical limitation of the study was that it used mean imputation to replace missing outcome
data, potentially introducing bias [29]. Godfrey et al. [22] conducted a principal component
analysis of fourteen items measuring therapeutic alliance in the context of a randomized con-
trolled trial of CBT vs counselling delivered by six therapists. Three factors emerged which
were labelled working strategy consensus, therapist contribution and patient contribution. Of
these, only patient contribution significantly correlated with fatigue at 6 months. Subsequent
analysis suggested that a non-alliance measure, ‘emotional processing’, was significantly associ-
ated with a good outcome.

The present paper examines therapist effects and the effect of therapeutic alliance in a sec-
ondary analysis of a randomized controlled trial of treatments for patients with chronic fatigue
syndrome, which has been described and reported elsewhere[5, 30]. The two treatments are
pragmatic rehabilitation and supportive listening, a non-directive counselling based treatment.
Pragmatic rehabilitation was first reported in 2001 [31]. It is an educational self-help treatment
for CFS/ME which starts by providing patients with a detailed explanatory model for their
symptoms, supported by a patient manual containing references to the evidence base. While
pragmatic rehabilitation has aspects in common with cognitive behavioural therapy and graded
exercise therapy, unlike those therapies, it was designed to be delivered by non-specialists
who have been taught the explanatory model. After the presentation of the model, the pro-
gramme of rehabilitation is worked out collaboratively by the patient and the therapist, and is
tailored to the patient’s specific goals, but it always includes a programme of graded increases
in activity.

To enable the present study to be comparable to the larger body of research in psychological
therapies across diagnoses, we use the common definition of therapeutic alliance as including
the task, goal and bond. To enable comparison to the work of Heins et al. [27], the present
study also examines the effect of the task element of alliance separately.

Method

Patients in the FINE Trial were randomized to one of three treatment arms: pragmatic rehabili-
tation (PR) or supportive listening (SL), each delivered with treatment as usual from the gen-
eral practitioner (TAU), or TAU alone. The two active therapies (PR and SL) were delivered by
three general nurses specially trained for the study, with all three nurses delivering both thera-
pies. The three nurses, all female, were all experienced registered nurse practitioners who had
worked in primary care settings for many years, but who did not have a specialist interest in
CES prior to their employment on the trial. They were not qualified CBT therapists and had
not delivered psychological therapy of this type previously. The nurses received training over a
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six month period in research on CFS, the delivery of the interventions, and working to a proto-
col. Training involved supervised practice, role play and discussions. At the end of training the
nurses’ competence to deliver the interventions was assessed as satisfactory on the basis of their
performance in the practice therapy sessions. The therapists received regular supervision dur-
ing the delivery of the interventions. Fidelity to the treatment approaches was assessed from
randomly selected audiotapes of therapy sessions and was judged to be good by independent
raters.

Randomization was carried out by an independent telephone randomization service based
at the Christie Hospital Clinical Trials Unit in Manchester, using randomised permuted blocks
(with randomly-varying block sizes of 9, 12, 15 or 18), after stratification on two variables—
whether or not the patient was non-ambulatory, defined as using a mobility aid on most days,
and whether or not the patient fulfilled the London criteria for a diagnosis of ME [5, 30]. The
purpose of stratification on ambulatory status and London ME criteria was in order to address
the possibility that those with a higher degree of disability and those who fulfilled the London
ME criteria might be different from the rest of the sample. A randomized assignment of thera-
pist was employed, with patients assigned to therapists in a simple random fashion constrained
only by the availability of the therapists.

One hundred and ninety six participants, aged 18 and over and diagnosed with CFS/ME
using the Oxford criteria [1], were randomized, 95 to PR and 101 to SL. The remaining 100
were randomized to TAU alone, but the TAU group is not included in the current analysis, as
these patients were simply continuing standard contact with their GPs and did not meet a ther-
apist but, more importantly, because they are a common control group for all three therapists,
their data do not contribute any information concerning treatment effect heterogeneity arising
from therapist effects. Patients were excluded from the FINE Trial if they fulfilled diagnostic
criteria for antisocial, borderline, or paranoid personality disorders, had active suicidal idea-
tion, were unable to read or write English, were currently undertaking systematic psychological
therapies for CFS/ME, or had received pragmatic rehabilitation in the past year. Further details
of the FINE trial sample and procedures, and a figure showing participant progression through
the study are available in the main trial protocol and write-up [5, 30]. The FINE study was
granted ethical approval by Eastern MREC (03/05/62). The data were anonymized prior to
analysis. As a secondary analysis of an anonymized and de-identified clinical trial dataset, no
further ethical approval was required for this study.

Measures

Patient Therapeutic Alliance Measure. A brief version of the California Psychotherapeu-
tic Alliance Scale (CALPAS) [32] was completed by patients one week and 10 weeks after the
start of therapy. Patients were asked to complete their forms confidentially at home and return
them to the trial office by post following completion. The scale measured alliance using 5
items, each rated for agreement on an 11 point scale ranging from 0 (not at all) -100 (very
much). Items asked about the therapists’ desire to understand the patient, therapist-patient
agreement on goals, whether the treatment matched the patient’s ideas about helpful treatment
approaches, joint working with the therapist and satisfaction with services received. The scale
total score was the mean score on the five items. Here we present findings from the one week
CALPAS measure only. We also analysed one of the items, measuring task alliance, separately,
to enable comparison with other studies.

Outcome measures. Primary outcomes in the FINE Trial were self-reported physical
functioning, measured using the 8-item physical functioning scale of The Short Form (36)
Health Survey (SF-36) [33] and fatigue, measured using the Chalder fatigue scale [34]. In
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accordance with usual practice, SF-36 physical functioning scores were calculated from
answers to ten questions about how much the participants health limited their activities, each
question scored 0 (limited a lot), 1 (limited a little), or 2 (not limited at all), then summed and
converted to a percentage. The 11 items of the Chalder fatigue scale ask about problems with
physical and mental fatigue over the past three weeks, and have a response format “less than
usual, no more than usual, more than usual and much more than usual”. Each item may be
scored—either 0011 or 0123, and then the items summed to obtain a total fatigue scale score
[35, 36]. When scored 0011, a score of 4 or more indicated clinically significant levels of
fatigue [34]. Both methods of scoring were used in the present study. Both primary outcomes
were assessed at the end of treatment and one year following the end of treatment (20 and 70
weeks).

Statistical approach. Change scores were calculated for both primary outcomes (fatigue
and physical functioning) by subtracting 20 and 70 week scores from baseline scores from).
First, we examined simple descriptive statistics, by therapist and therapy type (PR vs SL) for
both outcomes and measures of the therapeutic alliance. Since (as a result of the trial design)
the controls are common to all six therapist by therapy type combinations, differences in the
efficacy of these six combinations can be compared without reference to the controls. For
example, the effect of pragmatic rehabilitation when delivered by therapist 1 is the difference in
average outcome for PR delivered by therapist 1 and the average outcome in the controls. The
effect of pragmatic rehabilitation when delivered by therapist 2 is the difference in average out-
come for PR delivered by therapist 2 and the average outcome in the controls. Hence the differ-
ence in efficacy between these two therapists at delivering PR is simply the difference between
the corresponding average outcomes for the two therapists (the average outcome for the com-
mon controls drops out).

To identify whether there is a treatment by therapist interaction we examined whether there
are differences in the therapist effects on outcome, both (i) separately for the two types of treat-
ment, and (ii) for both types of treatment. These were evaluated simultaneously in a regression
(ANCOVA) analysis including the interaction of therapist and treatment. The model was run
for both primary outcomes, fatigue and physical functioning, at both outcome time points. In
line with the trial’s original protocol and write-up, treatment effects were evaluated separately
for the 20- and 70-week outcomes [5, 30].

We then used regression (ANCOVA) models to evaluate whether there were differences in
the average patient-rated therapeutic alliance for the therapists. We compared the therapeutic
alliance levels with the different therapists when they were delivering the two types of treat-
ment, and as a treatment by therapist interaction. We evaluated whether the treatment effects
for outcome were related to the therapist’s average patient-rated therapeutic alliance scores.
The regression model was then repeated using only the task element of alliance to compare to
the work of Heins et al. [27]. If a relationship between the treatment effects and the average
patient-rated therapeutic alliance score for a therapist was found, a causal (instrumental vari-
able) analysis [12] was planned.

In all of the regression models outlined in the preceding two paragraphs, in addition to the
effect of type of intervention, the therapist and their statistical interaction, the regression models
included, as additional covariates, baseline scores of whichever dependent variable was being
regressed. Furthermore, the two variables which were used for stratification of the FINE trial
sample, namely ambulatory status (whether or not the patient used a mobility aid on most days),
and whether the London ME criteria [37]were met were also included in all of these regression
models. These covariates were included to allow for chance imbalance, control for their effects
and to increase precision; the effects of these covariates are not reported here. The model regress-
ing patient-rated therapeutic alliance scores included the baseline fatigue score as a covariate to
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control for the effect of illness severity, but it did not include baseline therapeutic alliance as it is
not meaningful to measure therapeutic alliance before the patient has met the therapist. Standard
errors and 95% confidence intervals for parameters were calculated using robust (sandwich) esti-
mators, allowing for the effects of possible skewness (lack of normality) in the data[38, 39].

A power calculation was conducted for each regression model using XLSTAT [40] in order
the determine whether we had sufficient power to detect a moderate sized effect. The standard-
ised effect size used was Cohen’s D which provides information about the size of the difference
between two means, taking into account the variability in the data. A Cohen’s D of 0.25 is con-
ventionally considered a moderate effect [41]. Our power calculation revealed that given the
sample size and interactions, we have 0.91 power to detect a moderate effect size (Cohen’s
D = (.25) in the main intervention effects, and 0.84 power to detect a moderate effect size in
the intervention by therapist interactions, with a 0.05 two-sided significance level. This
research is adequately powered to detect a moderate effect size.

Stata 13.1 [42] was used for all other statistical procedures. Therapists can be modelled as
fixed or random factors. In this report, therapists were modelled as fixed factors as (i) there
were only three therapists, which is too small a sample to generalize to a population of thera-
pists; (ii) the therapists were specially recruited and trained, and so not performing usual
duties, and (iii) a mixed effects model would add unnecessary technical complexity. However,
mixed models which treat therapists as random factors were also run to examine the sensitivity
of the results to this type of model [43].

The trial had missing data in both the treatment outcomes and in measures of the therapeu-
tic alliance. Our analyses considered the likely causes of missing data and how to address
potential bias and lack of precision due to these missing data. The CALPAS had twenty-three
percent missing data in the treated group. Patterns in the missing data were explored and mul-
tiple imputation (MI) was used to deal with potential bias and lack of precision due to missing
data as CALPAS is an intermediate (not baseline or outcome) variable. The number of imputa-
tions should be at least the percentage of cases that are incomplete, so thirty imputations were
added. For missing data in baseline variables, regression imputation was used before MI, as
missing baseline values are independent of randomisation [44]. For missing outcome, weight-
ing was used as MI is not appropriate for missing outcome data in trials [45, 46].

Results

As previously reported [5] the 95 patients randomized to pragmatic rehabilitation had a mean
age of 43.47 years (range 18-68), and 78% were female. The 101 patients randomised to sup-
portive listening had a mean age of 45.13 years (range 21-68) and 79% were female. A fuller
description of the patient samples is provided in the report of the main study [5]. Table 1
shows change in primary outcomes (fatigue and physical functioning) at weeks 20 and 70, as in
the main trial findings [5] but here broken down by therapist. At the end of the treatment
period, patients receiving PR had better outcomes than those receiving SL. Table 1 also shows
patient-rated early alliance with each therapist for each therapy, measured at week one. The
lowest patient-rated alliance was for therapist 3 when delivering SL.

1. Analysis of differences between therapists in the effects on outcome

Table 2 shows the results of the analysis of differences in therapist effects on outcome. The data
were coded so that therapist 1 and SL are the comparison groups in the regression model. The
first row of Table 2 (labelled therapist 2) is the therapist effect on fatigue (0011 scoring method)
when therapist 2 delivered SL compared to when therapist 1 delivered SL. The second row is
similarly defined. There are no significant therapist effects in the delivery of SL. The third row,
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Table 1. Mean (SD) changes in fatigue and physical functioning and therapeutic alliance, by therapy and by therapist.

CALPAS Total

Post-MI CALPAS Total
CALPAS Task Element

Post-MI CALPAS Task Element

A Chalder Fatigue (scored
0011)

A Chalder Fatigue (scored
0123)

A SF-36 Physical Functioning
Scale

A Chalder Fatigue (scored
0011)

A Fatigue (scored 0123)

A SF-36 Physical Functioning
Scale

Pragmatic Rehabilitation mean (SD), % missing

Therapist
1in=34

82.78 (14.42),
324
82.28 (15.79), -

63.81 (26.36),
34.4

64.98 (26.20), -

-2.63 (3.78), 8.8
-7.53 (9.40), 8.8

+2.00 (3.93), 8.8

-1.67 (3.56), 14.7

-6.15 (8.88), 14.7

+2.57 (4.01),
147

Therapist
2n =29

75.91 (23.80),
24.1
76.27 (23.03), -

53.33 (25.31),
31.5

55.94 (25.89), -

Therapist
3n =232

85.92 (17.68),
21.9
85.52 (17.53), -

46.90 (22.086),
14.7

45.40 (22.12), -

20 week outcomes

-2.25 (3.53), 17.2
-6.58 (7.65), 17.2

+2.52 (3.86),
13.8

-1.26 (2.75), 15.6
-5.78 (7.18), 15.6

+1.69 (4.29), 9.4

70 week outcomes

-3.18 (4.27), 24.1

-7.55 (8.20), 24.1

+3.50 (3.77),
17.2

-0.80 (2.75), 21.9

-3.20 (6.71), 21.9

+2.04 (3.77),
15.6

Supportive Listening mean (SD), % missing

Therapist
1n =32

82.63 (14.33),
40.6

80.81 (14.99), -

69.13 (23.14)),
324

67.11 (23.75), -

-0.52 (2.40), 9.4
-1.48 (6.52), 9.4

+0.34 (3.03), 9.4

-1.43 (3.44), 12.5

-3.04 (8.63), 12.5
+1.17 (3.91), 9.4

Therapist
2n=35

75.25 (14.64),
429
75.97 (16.75), -

67.73 (30.54),
241

67.12 (29.42), -

-0.81 (2.65), 5.7
-2.84 (7.31), 5.7

+0.22 (4.66), 8.6

-1.14 (2.83), 17.1

-3.50 (8.23), 17.1

+1.24 (5.04),
17.1

A represents change in score from baseline to outcome, calculated by subtracting baseline scores from outcome scores.
Reductions in the Fatigue scale indicate improvement. Increases in the SF-36 Physical Functioning scale indicate improvement. A higher CALPAS score
indicates stronger alliance. All CALPAS measures are at week 1. ‘Post-MI" means post multiple imputation.

doi:10.1371/journal.pone.0144623.t001

Therapist
3n=34

67.28 (18.63),
26.5

64.92 (19.49), -

76.00 (22.55),
21.9

75.34 (22.50), -

-1.18 (3.06), 0.0
-3.06 (6.29), 0.0

+0.85 (3.10), 2.9

-1.27 (3.16), 8.8

-2.63 (7.23), 8.8
+0.69 (3.88), 5.9

labelled ‘therapy’, is the effect on outcome when therapist 1 delivered PR compared to when
therapist 1 delivered SL. For therapist 1, PR was significantly more effective than SL at 20

weeks but not 70 weeks.

This analysis was repeated for fatigue (0123 scoring method) and physical functioning, as
shown in Table 2. The results are consistent. Patients in receipt of PR fare significantly better
than patients in receipt of SL at 20 weeks, but the difference is no longer significant at the 70
week outcome. In the main trial results [4], randomisation to PR only had a significant effect
on the Chalder fatigue scale at 20 weeks when the fatigue scale was scored 0011. Readers should
note that the analysis reported in this paper compares two therapies, delivered by different
therapists, in contrast to the main trial results [4], which compared each therapy to GP treat-
ment as usual. Therapist effects are not significant.

Simple one-way analysis of variance models provided estimates of the proportion of vari-

ance in outcomes which is associated with the therapist (intra-class correlations, see Table 3).
For fatigue scored 0123 at 70 weeks, intraclass correlations were 0.10 and -0.10 for PR and SL,
respectively. For physical functioning, there were intraclass correlations of 0.05 and -0.01 for
PR and SL, respectively suggesting that differences between therapists accounted for little of
the variance in outcomes.

2. Analysis of differences in therapeutic alliance between therapists

Table 3 shows that there was a significant main effect of therapist and a significant interac-
tion between therapist and therapy on the patient-rated CALPAS total score and on the
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Table 2. Regression analyses of therapist effects on primary outcome measures.

Chalder Fatigue (scored 0011)

Therapist 2

Therapist 3

Therapy (effect of PR compared to SL in therapist 1)
Interaction of therapist 2 and PR

Interaction of therapist 3 and PR

halder Fatigue (scored 0123)

Therapist 2

Therapist 3

Therapy (effect of PR compared to SL in therapist 1)
Interaction of therapist 2 and PR

Interaction of therapist 3 and PR

SF-36 Physical Functioning Scale

Therapist 2

Therapist 3

Therapy (effect of PR compared to SL in therapist 1)
Interaction of therapist 2 and PR

Interaction of therapist 3 and PR

Coefficient

-0.50
-0.72
-2.28
1.00
2.16

-0.96
-1.17
-5.97
2.32
3.85

-0.21
0.49
1.80
0.19

-1.47

20 weeks
SE P

0.71 0.48
0.70  0.31
0.83  0.006
1.21 0.41
1.11 0.06
175 0.58
1.56 0.46
1.99 0.003
289 043
262 0.15
0.91 0.82
0.73  0.50
0.87 0.04
142  0.90
1.26 0.24

95% ClI

-1.90 to 0.91
-2.10 to 0.66
-3.91 10 -0.65
-1.39 to 3.40
-0.03 to 4.35

-4.42 10 2.49
-4.24 10 1.91
-9.90 to -2.03
-3.40 to 8.03
-1.34 t0 9.03

-2.01 to 1.60
-0.95t0 1.93
0.08 to 3.51
-2.63 to 3.00
-3.96 to 1.01

Coefficient

0.38
0.25
-0.23
-2.18
0.76

0.13
0.89
-3.34
-1.59
3.37

-0.10

-0.56
1.10
1.10
0.009

70 weeks
SE p
0.89 0.67
0.90 0.78
0.90 0.80
1.41 0.12
1.20 0.53
2.21 0.95
2.09 0.67
2.07 0.1
3.31 0.63
282 0.23
1.12 0.93
090 054
1.15 0.34
1.76 0.54

1.51 0.995

95% CI

-1.38t0 2.14
-1.53 t0 2.02
-2.00 to 1.54
-4.96 to 0.61
-1.61t0 3.13

-4.23 10 4.48
-3.2510 5.03
-7.44 10 0.75
-8.1210 4.93
-2.20 t0 8.94

-2.32102.12
-2.33t01.22
-1.17 to 3.38
-2.38 t0 4.58
-2.98 to 3.00

Note that reductions in the Chalder Fatigue scale indicate improvement. Increases in the SF-36 Physical Functioning scale indicate improvement.

doi:10.1371/journal.pone.0144623.t002

CALPAS task element. The significant main effect is due to the lower level of patient-rated
early therapeutic alliance when SL was delivered by therapist 3 compared to when SL was
delivered by therapist 1. The significant interaction is the difference in level of therapeutic
alliance when therapist 3 delivered PR compared to when therapist 1 delivered SL. Interpret-
ing main effects in the presence of a statistically significant interaction requires caution.
Inspecting the table of means (Table 1) reveals that for therapist 3, higher CALPAS values
were obtained when delivering PR than when delivering SL. This accounts for both the main
effect and interaction effect observed on the CALPAS scores. The results for the ‘task agree-
ment’ element of therapeutic alliance exactly echo the results for the full therapeutic alliance,
and have the same interpretation.

Table 3. Intraclass Correlation Coefficients (ICCs) between ratings of therapeutic alliance (across three therapists) in the pragmatic rehabilitation
and supportive listening conditions, and change in fatigue and physical functioning at 20 and 70 weeks.

Chalder Fatigue (scored 0011)
Chalder Fatigue (scored 0123)
SF-36 Physical Functioning Scale

Chalder Fatigue (scored 0011)
Chalder Fatigue (scored 0123)
SF-36 Physical Functioning Scale

doi:10.1371/journal.pone.0144623.1003

Pragmatic Rehabilitation Coefficient

20 week outcomes
0.03
0.01
0.02
70 week outcomes
0.11
0.10
0.05

-0.08
-0.07
-0.12

-0.38
-0.10
-0.01

Supportive Listening Coefficient
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3. Is there any evidence of a relationship between TA and treatment
effect?

Comparison of the significant effects in the regression models for the effects on outcome
(Table 2) to the regression models for the therapeutic alliance (see Table 4) reveals that there is
a different pattern of significant effects in the two models. This suggests that the component(s)
which caused the significant difference in treatment effects (Therapist 1, PR vs SL) are not
related to therapeutic alliance.

All analyses were repeated with mixed effects regression models which treat therapists as
random factors. In addition, we ran regression models which were ‘complete case’ analyses;
ignoring the missing data. Both of these supplementary sets of analyses gave results which were
consistent with the models presented in this paper, and increased our confidence in the models
presented.

Discussion

We found no evidence that either therapist effects or therapeutic alliance significantly pre-
dicted changes in the two primary outcomes, fatigue and physical functioning, in a randomized
controlled trial. The power calculation revealed that we had adequate power to detect effects of
moderate size. Inspection of a table of correlations between therapeutic alliance and changes in
outcomes, for each therapy and for each therapist at each assessment point revealed no consis-
tent pattern of correlations (data in S1 Table). On this basis, it seems likely that the relationship
between therapist effects, therapeutic alliance and outcome is not present in this study, rather
than a lack of statistical power accounting for the results.

It is unusual, although not unknown, to find no therapist effects or effects of therapeutic alli-
ance in trials of psychological or behavioural therapies. Perry and Howard (1989, cited in [17])
suggest therapist experience may be a critical factor, and that a sample of highly experienced
therapists may yield significant variability on symptomatic outcome, whereas a sample con-
taining less experienced therapists may yield more obvious therapist effects (up to 50% of out-
come variance). The nurses used in the FINE trial were experienced primary care practitioners
but prior to training were inexperienced in delivering therapy for CFS, and inexperienced at
working within the confines of a research protocol. They were recruited specially to deliver the
interventions in the FINE Trial, and all received identical training in both the delivery of the
interventions and working to a protocol. Training involved supervised practice, role play and
discussions, and the therapists received regular supervision during the time they were deliver-
ing the intervention. At the end of training all the therapists were considered competent to
deliver the interventions. Fidelity to the treatment approaches was judged good by independent

Table 4. Regression analyses of the effect of therapy and therapist on mean patient-rated therapeutic alliance. Models for both the CALPAS and
CALPAS Task element are shown.

CALPAS CALPAS Task Element
Coefficient  SE P 95% CI Coefficient SE p 95% CI
Therapist 2 -8.47 493 0.09 -18.22 to 1.28 -10.40 726 0.15 -24.76t0 3.96
Therapist 3 -15.94 499 0.002 -25.82to0-6.06 -17.52 6.72 0.01 -30.81t0-4.22
Therapy (effect of PR compared to SL in therapist 1) -0.72 463 0.88 -9.89 to0 8.45 2.23 722 0.76 -12.08to 16.54
Interaction of therapist 2 and PR 1.94 7.62 0.80 -13.14 t0 17.02 10.38 10.39 0.32 -10.17t0 30.93
Interaction of therapist 3 and PR 18.91 7.03 0.008 5.00 to 32.82 24.24 9.41 0.01 5.62 to 42.85

Note that a higher CALPAS score indicates stronger alliance.

doi:10.1371/journal.pone.0144623.t004
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raters. It is possible therefore, that although prior to training we had three inexperienced thera-
pists, at the end of training and during intervention delivery, we actually had three therapist
who were closely matched for competence, and with similar approaches to patients. Our find-
ings are in contrast to the findings of Wiborg et al.[20]. In Wiborg’s study, therapists were
recruited from existing services. Therapist variation on symptomatic outcome was attributed
to variation in therapists’ attitudes towards a manualised approach to treatment delivery. We
did not measure therapists’ attitudes to the two interventions in the present study. Our thera-
pists were not in the position of having to adjust prior practice to meet the demands of a
research trial setting.

Godfrey et al. [22] observed significantly higher alliance scores when therapists delivered
CBT compared to when delivering counselling. The authors, who used a fuller version of the
CALPAS scale than the one we used, suggested that this may be due to an artefact of the CAL-
PAS items selected, which included more technically than interpersonally focussed elements
of therapy. The PACE trial [2] found no difference in the level of therapeutic alliance across
treatment groups. In the FINE trial, the patient-rated early therapeutic alliance scores were,
on average, higher when participants received PR (which has similarities to CBT), than when
they received SL. However, this effect was only significant for therapist three. For therapists
one and two, the differences in the mean alliance formed when delivering PR compared to SL
were small. Comparison to other studies [2, 23, 27] suggested that the therapeutic alliance
scores were typical for this patient group; meaning the results of the present study cannot be
explained by unusually high or low alliances being formed.

No prior research in this area has randomized the allocation of therapist. The effects
observed in prior research where patients were not randomized to therapists may be a mixture
of treatment and selection effects. It is possible that in our study, by randomizing the therapist,
we eliminated selection effects. Additionally, ours was a well-conducted study with adequate
safeguards against sources of bias. Crits-Christoph and Mintz [19] found that studies with high
quality control showed reduced therapist variation. It is possible that a combination of the use
of high quality control and randomisation of therapists eliminated therapist effects in the pres-
ent study. Whether it would be feasible or desirable to try to eliminate therapist effects in stan-
dard clinical practice is less clear. Attempts to standardise treatment delivery to more closely
resemble the conditions of a controlled clinical trial might be difficult in clinical practice when
therapists have a variety of priorities and calls on their time. Experienced therapists may not
wish to alter aspects of their practice and mode of delivery of therapy which had worked for
them over the years. It would be necessary to ensure that the most effective therapeutic tech-
niques were combined with a standardised best therapist practice. Probably a more feasible
approach would be to develop clearly defined and measurable therapist competencies[47] and
to ensure through appointment procedures and clinical supervision that therapists were able to
operate in accordance with these competencies. A further consideration is that, in a service
with many patients and many therapists, there may be some scope for matching patients to
therapists on individual characteristics, such as attachment style.

It may be the case that therapist effects and therapeutic alliance are of relatively limited
importance in determining outcomes after treatment for chronic fatigue syndrome. There is
growing evidence that the factors which mediate change after CBT and GET are changes in
cognitive and behavioural factors such as symptom focusing, catastrophizing, and fear driven
avoidance of activity[7, 9-11]. In the FINE Trial decreases in catastrophizing and self-reported
activity limitation mediated change in fatigue following PR [11]. It is possible that these factors
will change whenever treatments such as CBT, GET and PR are delivered competently. Sup-
portive listening was not an effective treatment in the FINE Trial.
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A key feature of this research was the random allocation of patients to therapists, thus
excluding confounding factors such as location, or tendency to work with a particular subgroup
of clients, in the analysis of therapist effects. This is a highly unusual feature of these data and a
major strength. The sample size is large. Modern and statistically valid methods of dealing with
missing data were used, including regression imputation for missing baseline data, multiple
imputation for missing post-randomisation variables, and weighting for missing outcome data.
Our confidence in our findings is increased by the fact that different statistical models all indi-
cate the same results [43]. The standard deviation for the number of sessions attended is small
(most individuals had close to the full treatment). In the SL arm, the mean number of sessions
was 9.5 (S.D. 0.8), and in the PR arm, the mean number of sessions was 9.6 (S.D. 0.9) [5]. This
reduces the effect of noncompliance from the randomized protocol in this analysis.

A limitation of the study is that the conclusion is potentially only valid for the range of
recorded alliance levels, and that alliance was measured at the end of the first therapy session,
which may have been too early for the therapeutic relationship to have formed. A small sample
of only three therapists were used, which limits our ability to detect therapist effects, but is less
important for the effect of therapeutic alliance on outcomes. While PR was effective in reducing
fatigue in the FINE Trial, when compared with GP treatment as usual, neither PR nor SL signif-
icantly improved physical functioning, and there was little change in this outcome variable.
This may reduce the likelihood of finding therapist effects or an effect of therapeutic alliance.

Conclusions

The different therapists in the trial did not tend to form significantly different levels of alliance
with clients, apart from therapist three when delivering PR compared to when delivering SL.
Analysis of the outcomes did not indicate any significant therapist effects for change in physical
functioning or fatigue at either 20 or 70 weeks; all therapists delivered both treatments at com-
parable levels of effectiveness. Furthermore, our analysis suggests that when specially trained
nurse therapists delivered pragmatic rehabilitation or supportive listening at home to people
with CFS/ME, the level of therapeutic alliance did not influence the effectiveness of treatment.

Supporting Information

S$1 Table. Univariate correlations between therapeutic alliance and changes in fatigue and
physical functioning by therapy and therapist.
(DOCX)

Author Contributions

Conceived and designed the experiments: LPG GD RPB SWL AJW. Performed the experi-
ments: GD RPB AJW. Analyzed the data: LPG GD. Wrote the paper: LPG GD RPB SWL AJW.

References

1. SharpeMC Banatvala JE, Borysiewicz LK Clare AW, David A Edwards RH, et al. A Report-Chronic
fatigue syndrome- Guidelines for research. Journal of the Royal Society of Medicine. 1991. 84(2): p.
118—121. PMCID: PMC1293107 PMID: 1999813

2. White PD, Goldsmith KA, Johnson AL, Potts L, Walwyn R, DeCesare JC, et al. Comparison of adaptive
pacing therapy, cognitive behaviour therapy, graded exercise therapy, and specialist medical care for
chronic fatigue syndrome (PACE): a randomised trial. Lancet, 2011. 377(9768): p. 823—-836. doi: 10.
1016/S0140-6736(11)60096-2 PMID: 21334061

3. Castell B.D., Kazantzis N., and Moss-Morris R.E., Cognitive Behavioral Therapy and Graded Exercise
for Chronic Fatigue Syndrome: A Meta-Analysis. Clinical Psychology-Science and Practice, 2011. 18
(4): p. 311-324.

PLOS ONE | DOI:10.1371/journal.pone.0144623 December 14,2015 11/183


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0144623.s001
http://www.ncbi.nlm.nih.gov/pubmed/1999813
http://dx.doi.org/10.1016/S0140-6736(11)60096-2
http://dx.doi.org/10.1016/S0140-6736(11)60096-2
http://www.ncbi.nlm.nih.gov/pubmed/21334061

@’PLOS ‘ ONE

Therapist Effects, Therapeutic Alliance and Outcome in CFS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

NICE Guideline CG53. Chronic fatigue syndrome/myalgic encephalomyelitis (or encephalopathy):
Diagnosis and management of CFS/ME in adults and children, 2007: London, UK.

Wearden AJ, Dowrick C, Chew-Graham C, Bentall RP, Morriss RK, Peters S, et al. Nurse led, home
based self help treatment for patients in primary care with chronic fatigue syndrome: randomised con-
trolled trial. British Medical Journal, 2010. 340. doi: 10.1136/bmj.c1777

Green J, and Dunn G. Using intervention trials in developmental psychiatry to illuminate basic science.
The British Journal of Psychiatry, 2008. 192(5): p. 323—325. doi: 10.1192/bjp.bp.107.046284 PMID:
18450651

Chalder T, Goldsmith KA, White PD, Sharpe M, Pickles AR. Rehabilitative therapies for chronic fatigue
syndrome: a secondary mediation analysis of the PACE trial. The Lancet Psychiatry, 2015. doi: 10.
1016/S2215-0366(14)00069-8

Moss-Morris R, Sharon C, Tobin R, Baldi JC. A randomized controlled graded exercise trial for chronic
fatigue syndrome: Outcomes and mechanisms of change. Journal of Health Psychology, 2005. 10(2):
p. 245-259. doi: 10.1177/1359105305049774 PMID: 15723894

Heins MH, Knoop H, Burk WJ, Bleijenberg G. The process of cognitive behaviour therapy for chronic
fatigue syndrome: Which changes in perpetuating cognitions and behaviour are related to a reduction
in fatigue? Journal of Psychosomatic Research, 2013. 75(3): p. 235—241. doi: 10.1016/j.jpsychores.
2013.06.034 PMID: 23972412

Wiborg JF, Knoop H, Prins JB, Bleijenberg G. Does a decrease in avoidance behavior and focusing on
fatigue mediate the effect of cognitive behavior therapy for chronic fatigue syndrome? Journal of Psy-
chosomatic Research, 2011. 70(4): p. 306-310. doi: 10.1016/j.jpsychores.2010.12.011 PMID:
21414449

Wearden AJ,Emsley R. Mediators of the Effects on Fatigue of Pragmatic Rehabilitation for Chronic
Fatigue Syndrome. Journal of Consulting and Clinical Psychology, 2013. 81(5): p. 831-838. doi: 10.
1037/a0033561 PMID: 23796316

Dunn G, Bentall R. Modelling treatment-effect heterogeneity in randomized controlled trials of complex inter-
ventions (psychological treatments). Statistics in medicine, 2007. 26(26): p. 4719-4745. PMID: 17476649

Barber JP. Toward a working through of some core conflicts in psychotherapy research. Psychotherapy
Research, 2009. 19(1): p. 1-12. doi: 10.1080/10503300802609680 PMID: 19206018

Serlin RC, Wampold BE, Levin JR. Should providers of treatment be regarded as a random factor? If it ain't
broke, don't" fix" it: a comment on Siemer and Joormann (2003). 2003. doi: 10.1037/1082-989X.8.4.524

Elkin I. A major dilemma in psychotherapy outcome research: Disentangling therapists from therapies.
Clinical Psychology: Science and Practice, 1999. 6(1): p. 10-32.

Wampold BE. The great psychotherapy debate: Models, methods, and findings. Vol.9.2013: Rout-
ledge. ISBN-13: 978-0805832020

Crits-Christoph P, Baranackie K, Kurcias J, Beck A, Carroll K, Perry K,et al. Meta-Analysis of Therapist
Effects in Psychotherapy Outcome Studies. Psychotherapy Research, 1991. 1(2): p. 81-91. doi: 10.
1080/10503309112331335511

Luborsky L, Diguer L, Seligman DA, Rosenthal R, Krause ED, Johnson S, et al. The researcher's own
therapy allegiances: A “wild card” in comparisons of treatment efficacy. Clinical Psychology: Science
and Practice, 1999. 6(1): p. 95—-106. ISSN: 1364-2537 (Print) 1469-5901 (Online)

Crits-Christoph P,Mintz J. Implications of therapist effects for the design and analysis of comparative
studies of psychotherapies. Journal of consulting and clinical psychology, 1991. 59(1): p. 20. doi: 10.
1037/0022-006X.59.1.20 PMID: 2002139

Wiborg JF, Knoop H, Wensing M, Bleijenberg G. Therapist effects and the dissemination of cognitive
behaviour therapy for chronic fatigue syndrome in community-based mental health care. Journal of
Psychosomatic Research, 2012. 72(6): p. 509-509.

Cella M, Stahl D, Reme SE, Chalder T. Therapist effects in routine psychotherapy practice: An account
from chronic fatigue syndrome. Psychotherapy Research, 2011. 21(2): p. 168—178. doi: 10.1080/
10503307.2010.535571 PMID: 21271461

Godfrey E, Chalder T, Ridsdale L, Seed P, Ogden J. Investigating the 'active ingredients' of cognitive
behaviour therapy and counselling for patients with chronic fatigue in primary care: Developing a new
process measure to assess treatment fidelity and predict outcome. British Journal of Clinical Psychol-
ogy, 2007. 46: p. 253—-272. doi: 10.1348/014466506X147420 PMID: 17697477

Bordin ES. The generalizability of the psychoanalytic concept of the working alliance. Psychotherapy:
Theory, research & practice, 1979. 16(3): p. 252. doi: 10.1037/h0085885

Horvath AO, Symonds BD. Relation between working alliance and outcome in psychotherapy: A meta-
analysis. Journal of counseling psychology, 1991. 38(2): p. 139. doi: 10.1037/0022-0167.38.2.139

PLOS ONE | DOI:10.1371/journal.pone.0144623 December 14,2015 12/183


http://dx.doi.org/10.1136/bmj.c1777
http://dx.doi.org/10.1192/bjp.bp.107.046284
http://www.ncbi.nlm.nih.gov/pubmed/18450651
http://dx.doi.org/10.1016/S2215-0366(14)00069-8
http://dx.doi.org/10.1016/S2215-0366(14)00069-8
http://dx.doi.org/10.1177/1359105305049774
http://www.ncbi.nlm.nih.gov/pubmed/15723894
http://dx.doi.org/10.1016/j.jpsychores.2013.06.034
http://dx.doi.org/10.1016/j.jpsychores.2013.06.034
http://www.ncbi.nlm.nih.gov/pubmed/23972412
http://dx.doi.org/10.1016/j.jpsychores.2010.12.011
http://www.ncbi.nlm.nih.gov/pubmed/21414449
http://dx.doi.org/10.1037/a0033561
http://dx.doi.org/10.1037/a0033561
http://www.ncbi.nlm.nih.gov/pubmed/23796316
http://www.ncbi.nlm.nih.gov/pubmed/17476649
http://dx.doi.org/10.1080/10503300802609680
http://www.ncbi.nlm.nih.gov/pubmed/19206018
http://dx.doi.org/10.1037/1082-989X.8.4.524
http://dx.doi.org/10.1080/10503309112331335511
http://dx.doi.org/10.1080/10503309112331335511
http://dx.doi.org/10.1037/0022-006X.59.1.20
http://dx.doi.org/10.1037/0022-006X.59.1.20
http://www.ncbi.nlm.nih.gov/pubmed/2002139
http://dx.doi.org/10.1080/10503307.2010.535571
http://dx.doi.org/10.1080/10503307.2010.535571
http://www.ncbi.nlm.nih.gov/pubmed/21271461
http://dx.doi.org/10.1348/014466506X147420
http://www.ncbi.nlm.nih.gov/pubmed/17697477
http://dx.doi.org/10.1037/h0085885
http://dx.doi.org/10.1037/0022-0167.38.2.139

@’PLOS ‘ ONE

Therapist Effects, Therapeutic Alliance and Outcome in CFS

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.
42,
43.

44,

45.

46.

47.

Martin DJ, Garske JP, Davis MK. Relation of the therapeutic alliance with outcome and other variables:
a meta-analytic review. Journal of consulting and clinical psychology, 2000. 68(3): p. 438. doi: 10.
1037/0022-006X.68.3.438 PMID: 10883561

McLeod BD. Relation of the alliance with outcomes in youth psychotherapy: A meta-analysis. Clinical
Psychology Review, 2011. 31(4): p. 603-616. doi: 10.1016/j.cpr.2011.02.003 PMID: 21482319

Heins MJ, Knoop H, Bleijenberg G. The role of the therapeutic relationship in cognitive behaviour ther-
apy for chronic fatigue syndrome. Behaviour Research and Therapy, 2013. 51(7): p. 368-376. doi: 10.
1016/j.brat.2013.02.001 PMID: 23639303

Wampold BE,Budge SL. The 2011 Leona Tyler Award Address The Relationship—and Its Relationship
to the Common and Specific Factors of Psychotherapy. The Counseling Psychologist, 2012. 40(4): p.
601-623. doi: 10.1177/0011000011432709

White IR,Royston P, Wood AM. Multiple imputation using chained equations: issues and guidance for
practice. Statistics in medicine, 2011. 30(4): p. 377-399. doi: 10.1002/sim.4067 PMID: 21225900

Wearden AJ, Riste L, Dowrick C, Chew-Graham C, Bentall RP, Morriss RK, et al., Fatigue Intervention
by Nurses Evaluation—The FINE Trial. A randomised controlled trial of nurse led self-help treatment for
patients in primary care with chronic fatigue syndrome: study protocol. ISRCTN74156610. Bmc Medi-
cine, 2006. 4.doi: 10.1186/1741-7015-4-9

Powell P, Bentall RP, Nye FJ, Edwards RH. Randomised controlled trial of patient education to encour-
age graded exercise in chronic fatigue syndrome. BMJ, 2001. 322(7283): p. 387. doi: 10.1192/bjp.184.
2.142 PMID: 11179154

Muran JC, Gorman BS, Safran JD, Twining L, Samstag LW, Winston A. Linking in-session change to
overall outcome in short-term cognitive therapy. Journal of Consulting and Clinical Psychology, 1995.
63(4): p. 651.PMID: 7673543

Ware JE, Sherbourne CD. The MOS 36-item short-form health survey (SF-36): |. Conceptual frame-
work and item selection. Medical care, 1992: p. 473-483. doi: 10.1097/00005650-199206000-00002
PMID: 1593914

Chalder T, Berelowitz G, Pawlikowska T, Watts L, Wessely S, Wright D et al. Development of a fatigue
scale. Journal of Psychosomatic Research, 1993. 37(2): p. 147—153. doi: 10.1016/0022-3999(93)
90081-P PMID: 8463991

Cella M, Chalder T. Measuring fatigue in clinical and community settings. Journal of psychosomatic
research, 2010. 69(1): p. 17-22. doi: 10.1016/j.jpsychores.2009.10.007 PMID: 20630259

Morriss R Wearden A, Mullis R. Exploring the validity of the Chalder Fatigue scale in chronic fatigue
syndrome. Journal of psychosomatic research, 1998. 45(5): p. 411-417. doi: 10.1016/S0022-3999(98)
00022-1 PMID: 9835234

Westcare, Report from the National Task Force on Chronic Fatigue Syndrome, Post Viral Fatigue Syn-
drome and Myalgic Encephalomyelitis, 1994: Bristol.

Huber PJ. The behavior of maximum likelihood estimates under nonstandard conditions. in Proceed-
ings of the fifth Berkeley symposium on mathematical statistics and probability. 1967.

White H. A heteroskedasticity-consistent covariance matrix estimator and a direct test for heteroske-
dasticity. Econometrica: Journal of the Econometric Society, 1980: p. 817-838.

XLSTAT, XLSTAT Statistical Software, 2014, Kovach Comuting Services: Anglesey, Wales, UK.
Cohen J. Statistical power analysis for the behavioral sciences. 2013: Academic press.
Statacorp STATA Statistical Software: Release 13.,2013, StataCorp LP: College Station, TX.

Soldz S., Models and meanings: Therapist effects and the stories we tell. Psychotherapy Research,
2006. 16(02): p. 173-177. doi: 10.1080/10503300500264937

White IR, Thompson SG. Adjusting for partially missing baseline measurements in randomized trials.
Statistics in medicine, 2005. 24(7): p. 993—-1007. doi: 10.1002/sim.1981 PMID: 15570623

Everitt B, Pickles A. Statistical aspects of the design and analysis of clinical trials. 2004: World
Scientific.

Heyting A, Tolboom JEssers J. Statistical handling of drop-outs in longitudinal clinical trials. Statistics in
medicine, 1992. 11(16): p. 2043—2061.

Rimes KA, Wingrove J, Moss-Morris R, Chalder T. Competences Required for the Delivery of High and
Low-Intensity Cognitive Behavioural Interventions for Chronic Fatigue, Chronic Fatigue Syndrome/ME
and Irritable Bowel Syndrome. Behavioural and cognitive psychotherapy, 2014. 42(06): p. 760-764.
doi: 10.1017/51352465814000290

PLOS ONE | DOI:10.1371/journal.pone.0144623 December 14,2015 13/13


http://dx.doi.org/10.1037/0022-006X.68.3.438
http://dx.doi.org/10.1037/0022-006X.68.3.438
http://www.ncbi.nlm.nih.gov/pubmed/10883561
http://dx.doi.org/10.1016/j.cpr.2011.02.003
http://www.ncbi.nlm.nih.gov/pubmed/21482319
http://dx.doi.org/10.1016/j.brat.2013.02.001
http://dx.doi.org/10.1016/j.brat.2013.02.001
http://www.ncbi.nlm.nih.gov/pubmed/23639303
http://dx.doi.org/10.1177/0011000011432709
http://dx.doi.org/10.1002/sim.4067
http://www.ncbi.nlm.nih.gov/pubmed/21225900
http://dx.doi.org/10.1186/1741-7015-4-9
http://dx.doi.org/10.1192/bjp.184.2.142
http://dx.doi.org/10.1192/bjp.184.2.142
http://www.ncbi.nlm.nih.gov/pubmed/11179154
http://www.ncbi.nlm.nih.gov/pubmed/7673543
http://dx.doi.org/10.1097/00005650-199206000-00002
http://www.ncbi.nlm.nih.gov/pubmed/1593914
http://dx.doi.org/10.1016/0022-3999(93)90081-P
http://dx.doi.org/10.1016/0022-3999(93)90081-P
http://www.ncbi.nlm.nih.gov/pubmed/8463991
http://dx.doi.org/10.1016/j.jpsychores.2009.10.007
http://www.ncbi.nlm.nih.gov/pubmed/20630259
http://dx.doi.org/10.1016/S0022-3999(98)00022-1
http://dx.doi.org/10.1016/S0022-3999(98)00022-1
http://www.ncbi.nlm.nih.gov/pubmed/9835234
http://dx.doi.org/10.1080/10503300500264937
http://dx.doi.org/10.1002/sim.1981
http://www.ncbi.nlm.nih.gov/pubmed/15570623
http://dx.doi.org/10.1017/S1352465814000290

