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ARTICLE INFO ABSTRACT

Keywords: Objective: We explored moderators of cognitive behavioural therapy (CBT) treatment effects and predictors of
Dissociative seizures outcome at 12-month follow-up in the CODES Trial (N = 368) comparing CBT plus standardised medical care
Functional impairm.ent ) (SMC) vs SMC-alone for dissociative seizures (DS).

;Zﬁ::srited quality of life Methods: We undertook moderator analyses of baseline characteristics to determine who had benefited from
Predictors being offered CBT 12 months post-randomisation. Outcomes included: monthly DS frequency, psychosocial

functioning (Work and Social Adjustment Scale - WSAS), and health-related quality of life (Mental Component
Summary (MCS) and Physical Component Summary (PCS) SF-12v2 scores). When moderating effects were ab-
sent, we tested whether baseline variables predicted change irrespective of treatment allocation.

Results: Moderator analyses revealed greater benefits (p < 0.05) of CBT on DS frequency for participants with
more (>22) symptoms (Modified PHQ-15) or > 1 current (M.I.N.I.-confirmed) comorbid psychiatric diagnosis at
baseline. The effect of CBT on PCS scores was moderated by gender; women did better than men in the CBT +
SMC group.

Predictors of improved outcome included: not receiving disability benefits, lower anxiety and/or depression
scores (PCS, MCS, WSAS); shorter duration, younger age at DS onset, employment, fewer symptoms and higher
educational qualification (PCS, WSAS); stronger belief in the diagnosis and in CBT as a “logical” treatment
(MCS).

Some variables that clinically might be expected to moderate/predict outcome (e.g., maladaptive personality
traits, confidence in treatment) were not shown to be relevant.

Conclusion: Patient complexity interacted with treatment. CBT was more likely to reduce DS frequency in those
with greater comorbidity. Other patient characteristics predicted outcome regardless of the received
intervention.

Randomised controlled trial
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1. Introduction

Naturalistic studies of adults suggest that outcomes in adults with
dissociative seizures (DS) are generally poor [1,2]. However, the time
over which such outcome is evaluated, the nature of the study design
and how outcome has been evaluated have all varied considerably. In
terms of individual characteristics, male gender has been associated
with improvement in DS [3]. The absence of learning disability has been
associated with a future worsening in DS in one study [3] while else-
where an IQ < 80 was found to be associated with poor outcome [4]. In
terms of educational and occupational factors, higher educational
attainment has predicted better outcome [1,5] while unemployment and
receipt of state social security benefits have been associated with seizure
persistence [3,6,7]. In terms of comorbidities, previous diagnoses of
anxiety and depression, other psychiatric conditions, and more somatic
symptoms [1,3,8-10] have been associated with worse outcome
although McKenzie et al. [3] found that the absence of functional
symptoms other than DS at baseline predicted increased seizure occur-
rence. In terms of personality dysfunction, greater evidence of “inhib-
itedness”, “emotional dysregulation” and “compulsivity” has been
associated with poorer global outcome [1]. Poorer social support has
also been associated with poorer outcome [5,11]. In terms of charac-
teristics associated with the seizures themselves, more recent diagnosis
[8,10,12] and shorter duration of the disorder prior to diagnosis [13]
were related to better outcome as were younger age at onset and diag-
nosis (but not time between onset and diagnosis) [1]. Studies of DS
semiology have suggested that hypokinetic (or less dramatic) seizures
are associated with better clinical outcomes than hyperkinetic seizures
[1,5,12].

We carried out a fully powered pragmatic, parallel arm, multi-centre
randomised controlled trial (RCT) in the United Kingdom (UK). This
randomised 368 adults with DS and compared the effect of DS-specific
cognitive behaviour therapy (CBT) plus standardised medical care
(CBT + SMC) with SMC alone on DS frequency and a range of secondary
outcomes [14]. While our study was negative for the primary outcome
(i.e., despite a 22% advantage in the CBT + SMC group there was no
significant between-group difference in monthly DS frequency at 12
months post-randomisation), nine of 16 secondary outcomes showed
significant advantage in the CBT + SMC group at the unadjusted 5%
level. No outcomes were better in the SMC-alone group, and where
between groups differences were significant, standardised group dif-
ferences were in the moderate range.

We therefore considered it helpful to identify moderators of treat-
ment effects to inform which patient baseline characteristics might
interact with the study intervention (in this case CBT + SMC) to influ-
ence outcome. Moderators are defined here as baseline variables asso-
ciated with better outcome (greater improvement), when participants
are in receipt of the study intervention (CBT + SMC); i.e., they indicate a
differential beneficial effect of a variable on the outcome. In contrast,
predictors are baseline variables associated with treatment outcome
irrespective of treatment received.

The aim of this study was to evaluate potential moderators of
treatment effects and predictors of outcome from the CODES trial [14]
where the two treatment arms were CBT + SMC and SMC-alone. The
outcomes considered here were change in monthly DS frequency and a
range of mental, physical and social health variables. Since there are no
previous studies investigating moderators and predictors of outcome in
RCTs of DS-specific CBT, we undertook this as an exploratory investi-
gation rather than a purely hypothesis-led study. Based on the studies
outlined above and the data collected in our study [14], we investigated
the ability of variables outlined below to either moderate treatment
effects or predict outcome.
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2. Method
2.1. The CODES trial

Details of the CODES trial and the planned and completed main
outcome analyses are reported elsewhere [14-17]. In addition, full
CONSORT reporting (providing details about study design, numbers of
recruitment sites, eligibility criteria, study flowcharts, randomisation,
blinding, sample size calculation, data collection, management and
adverse events) has previously been undertaken [14,16]. In summary,
after around a three-month screening period that followed receipt of DS
diagnoses by neurologists / epilepsy specialists, recruited adults with DS
underwent a clinical psychiatric assessment by a liaison / neuropsy-
chiatrist and 368 eligible patients were then consented and randomised
to receive SMC (n = 182) or DS-specific CBT + SMC (n = 186). At the 12-
month follow-up, primary outcome data was obtained for 85% of the
participants (CBT + SMC 84%; SMC 86%). The CBT intervention was
designed to be delivered over 12 sessions across a four-to-five-month
period with one booster session at nine months post-randomisation
and was delivered by a range of therapists trained in CBT who under-
went study-specific training and supervision. Therapy was manualised
but sufficiently flexible to be tailored to the individual. The SMC inter-
vention was delivered to both study arms by neurologists and, pre-
dominantly, liaison or neuropsychiatrists, according to guidelines
provided by the study team [15], and patients were given information
booklets (https://www.codestrial.org/INFORMATIONBOOKLETS) and
directed to self-help websites. Both interventions, and inclusion /
exclusion criteria, are described in more detail elsewhere [14-16].

The trial received ethics approval from the London - Camberwell St
Giles Research Ethics Committee and was registered at Current
Controlled  Trials ISRCTN05681227 and  ClinicalTrials.gov
NCT02325544.

2.2. Measures

The CODES trial primary outcome was DS frequency at 12 months
post-randomisation measured over the previous four-week period. It was
derived from seizure diaries or, if not available, from a self-report
questionnaire (see [14,16] for details). We considered it important to
investigate potential moderators and predictors of the trial’s primary
outcome, as it was evident from the data that both groups had likely
shown improvement in the study although there was no significant
difference between groups at the 12-month follow-up point. Thus, un-
derstanding more about factors relating to that outcome could be
informative for clinical practice. We also chose to select the following
secondary outcomes for this moderator and predictor analysis. The
WSAS [18], a five-item self-report scale that measured the ability of
participants to engage in work, home management, leisure activities,
and relationships and which had detected between groups differences at
12 months post-randomisation (p < 0.001) was chosen as an important
index of psychosocial functioning and because it is widely used as an
outcome measure by the Improving Access to Psychological Therapies
(IAPT) services in the UK, so would have direct clinical relevance to a
range of clinicians. We also chose to include the Mental Component
Summary (MCS) score and the Physical Component Summary (PCS)
score from the SF-12v2 as important measures of health-related quality
of life (HRQoL) [19,20], which may be of relevance to those planning
other intervention studies especially as quality of life has been docu-
mented to be low in people with DS [21] and affected by other factors
such as mood. While there were 16 secondary outcomes in the CODES
trial, we considered that some baseline characteristics such as mood or
measures of other symptoms would be better used as potential moder-
ators / predictors given the previous literature on outcome in people
with DS.

We considered the moderating or predictive effects of a total of 16
baseline variables (i.e., all collected prior to randomisation). These
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included self-reported years since onset of DS (duration of DS), age at DS
onset, and gender. We also investigated: employment status (being in
employment or education if <65); receipt of state disability benefits (for
those aged <65 irrespective of work status); highest level of educational
attainment and somatic symptom burden (Modified PHQ-15 [22]). For
the latter, participants responded to being asked whether they were
“bothered a lot over the previous month” by 30 different symptoms: 15
common symptoms seen in patients presenting in primary care, 10
‘neurological’ symptoms and five psychological symptoms. Higher total
scores indicated greater numbers of symptoms. We chose to retain all 30
items since this combination had similar sensitivity and specificity when
identifying patients with unexplained symptoms as had the more
restrictive options of using the original PHQ-15 symptoms with or
without the additional “neurological” symptoms [22]. Different versions
of the PHQ-15 have shown sensitivity to change in the CODES and other
treatment trials [14,23]. We have also shown that the total Modified
PHQ-15 scores correlate with physical aspects of HRQoL as well as
psychological aspects [24]. Given that DS is a heterogeneous disorder
this approach maximised the opportunity for symptom detection. In
addition, since the more “physical” symptoms may be driven by mood, it
was considered unnecessarily dualistic to remove the mood items in this
study. We have, in all our analyses of this scale, checked that men did
not reply to the item on menstrual pain and, where the item on pain /
problems during sexual intercourse was not answered, we then prorated
for 13 or 14 complete symptoms from the original PHQ-15 as appro-
priate. The Mini - International Neuropsychiatric Interview (M.LN.L
v6.0; [25]), a structured psychiatric diagnostic interview based on DSM-
IV diagnostic categories, classified participants as to whether they had at
least one current and / or past psychiatric diagnosis. We used the eight-
item Standardised Assessment of Personality Abbreviated Scale, Self-
Report (SAPAS-SR; [26]) as a measure of maladaptive personality
traits. The nine-item Patient Health Questionnaire 9 (PHQ-9) [27] and
the seven-item Generalised Anxiety Disorder Assessment (GAD-7) [28]
were used to measure depression and anxiety symptoms respectively.
We included doctors’ ratings of participants’ predominant DS semiology
(hyperkinetic or hypokinetic), a measure of participants’ belief that DS
was the correct diagnosis (a single item 11-point scale, where 0 = Not at
all and 10 = Extremely strongly [16]), and separate items asking “How
logical does CBT as a treatment seem to you?” and “How confident are
you that this treatment would help your illness?” [16], each scored from
0 = not at all to 4 = extremely.

2.3. Statistical analyses

Descriptive statistics were reported by trial arm and overall for all
baseline variables and outcomes included in the analysis using appro-
priate summary measures. For the four outcomes, average change scores
were calculated to aid interpretation of results.

For the exploratory analysis we repeated the same statistical
modelling methods used in the primary analysis, i.e., multivariate
imputation by chained equations (MICE) [14,16] with random effects
for psychiatry site (randomisation stratification factor) and adjusting for
baseline values of the outcome where possible; mixed effects negative
binomial models were employed for monthly seizure frequency; and
mixed effects multiple linear regression for WSAS, SF-12v2 MCS and
PCS. Incidence rate ratios (IRRs) have been reported as the regression
output for the negative binomial models, as per the primary analysis,
whereas other coefficients can be interpreted on the scale of the outcome
measure.

To examine whether each of the pre-specified baseline variables
moderated the effectiveness of CBT for each of the four outcomes at 12
months, the following changes to the models were made: the baseline
variable and an interaction term between the baseline variable and trial
arm (a dummy variable of CBT*baseline measure) were included in the
MICE procedure and analysis model. If the interaction term was signif-
icant at the p = 0.05 level we calculated the moderation effect estimates

Journal of Psychosomatic Research 158 (2022) 110921

by subgroup for categorical variables, and derived subgroup level esti-
mates using quartiles for continuous variables, as agreed a priori to aid
interpretation. If an interaction with treatment was not demonstrated (i.
e., was not significant at the p = 0.05 level), we repeated the process
using only the baseline variable as a single additional term in the cor-
responding imputation step and analysis model to evaluate whether it
predicted outcome.

P-values have been reported for all moderation and prediction tests;
for statistically significant findings, regression coefficients (or IRRs for
seizure frequency) with 95% confidence intervals have been given with
estimated subgroup effects or interpretations, respectively.

The statistical models were computationally intensive and a minority
of them failed to converge; therefore, to be able to include them in the
results the psychiatry site random effects were omitted from the analysis
models (but still included in the imputation step). Using complete cases,
likelihood ratio tests were run to check that there was little or no psy-
chiatry site variability for the corresponding models (with vs without
random effects).

Stata V.16 (StataCorp, Texas) was used for all statistical analysis.

3. Results

Table 1 shows the baseline variables by trial arm and overall. Table 2
presents the four outcome variables at baseline and 12 months, with
average change scores.

Table 3 presents results of the moderation and prediction analyses,
described in the sections below. Estimated CBT effects within subgroups
for the three significant moderators are displayed in Table 4 and are
described in the text.

3.1. Moderators

3.1.1. Dissociative Seizure (DS) frequency

At 12 months follow-up, at p < 0.05, there was evidence that the
effect of CBT on DS frequency was moderated by the number of baseline
symptoms (Modified PHQ-15), p = 0.037, and the presence of at least
one current M.IN.I. diagnosis, p = 0.007 (Table 3). With respect to
baseline Modified PHQ-15 scores, we estimated that the effect of CBT for
participants in the upper quartile (>22 symptoms) was a reduction in DS
frequency of 41% (p = 0.015) compared to SMC alone; the CBT effect
was not significant for those with low (12; p = 0.932) or median (17;p =
0.109) numbers of symptoms. Table 4 and Fig. 1a display the IRRs (and
95%ClIs): 0.98, 0.76 and 0.59 respectively, where the latter is significant
with a 95%CI less than 1.

The estimated CBT effect for those with >1 M.L.N.I. current diagnosis
was a reduction in DS frequency of 44% compared to the SMC-alone
group (p = 0.007). The estimated CBT effect for those without a cur-
rent M.L.N.I. diagnosis was not significant (p = 0.215) (Table 4).

3.1.2. Work and Social Adjustment Scale (WSAS)
No baseline variables moderated treatment effects as measured by
the WSAS.

3.1.3. SF-12v2 Mental Component Summary (MCS) and Physical
Component Summary (PCS)

No baseline variables moderated treatment effects as measured by
the SF-12v2 MCS.

There was evidence that the effect of CBT on PCS scores was
moderated by gender (p = 0.018). Compared to the SMC-alone group,
for women receiving CBT there was an estimated increase in physical
HRQOoL of 3.3 points on the SF-12v2 PCS scale (95%CI 0.92, 5.78, p =
0.007), i.e., an improvement in scores, while for men the estimate was
not significant (Table 4; Fig. 1b).



Table 1
Baseline variables by trial arm and overall.

sMmc?
N =182

CBT + SMCP
N =186

Overall
N = 368

Years since onset of DS®
Age at onset of DS (years)
Gender n (%)

Employed or in education (age < 65) n (%)
Receiving disability benefits (age < 65) n (%)

Highest level of qualification attained (within the UK educational system) n (%)

Modified PHQ-15° total

(possible range 0-30; higher scores = more symptoms)
PHQ-98 score

(possible range 0-27; higher scores = greater symptoms of depression)
GAD-7" score

(possible range 0-21: higher scores = greater symptoms of anxiety)
SAPAS-SR! total

(possible range 0-8; higher scores = more maladaptive personality traits)
At least 1 current M.LN.LJ diagnosis n (%)

At least 1 previous M.LN.I. diagnosis n (%)

Predominant seizure type n (%)

Strength of belief in a correct diagnosis.* (0 = Not at all, 10 = Extremely strongly)

How logical did CBT seem as treatment for DS' (0 = not at all, 4 = extremely)

Confidence that CBT would help DS™ (0 = not at all, 4 = extremely)

median (IQR)? [range]
median (IQR) [range]
Female

Male

Yes

None

Secondary

Vocational

Further (A-level or equivalent)
Higher (BSc and higher/equivalent)
mean (SD)f [range]

mean (SD) [range]
mean (SD) [range]
mean (SD) [range]

Yes

No

Yes

No

Hypokinetic
Hyperkinetic

median (IQR) [range]
median (IQR) [range]

median (IQR) [range]

3(1,8)[0,65] n=181
29 (19, 42) [5, 761 n =181
126 (69.2)

56 (30.8)

58 (33.1)

117 (66.9)

99 (57.2)

74 (42.8)

21 (11.6)

41 (22.7)

66 (36.5)

28 (15.5)

25 (13.8)

16.7 (6.2) [2,30] n =181

12.6 (6.5) [0, 26] n = 181
10.0 (6.2) [0,21]
4.0 (2.0) [0, 8] n =181

125 (68.7)

57 (31.3)

112 (61.5)

70 (38.5)

60 (33.1)

121 (66.9)

9 (7, 10) [0,10] n = 180
3(2,4) 11, 4]

n =179
3(2,3) [0, 4]
n=179

3(1,7.5) [0,44] n =184
29 (19, 41.5) [1, 671 n = 184
140 (75.3)

46 (24.7)

65 (35.1)

112 (63.3)

84 (49.4)

86 (50.6)

22 (11.8)

48 (25.8)

54 (29.0)

28 (15.1)

34 (18.3)

16.7 (6.8) [2, 30] n = 183

12.3 (6.7) [0, 27] n = 186
9.6 (6.2) [0, 21]
3.9(1.9) [0, 8] n =182

130 (69.9)

56 (30.1)

135 (72.6)

51 (27.4)

70 (37.8)

115 (62.2)

9(7,10) [2,10] n =185
3(3,4) [0, 4]

n =180
3(2,3)[0,4]
n =180

3 (1, 8) [0, 65] n = 365
29 (19, 42) [1, 76] n = 365
266 (72.3)

102 (27.7)

123 (34.9)

229 (65.1)

183 (53.4)

160 (46.6)

43 (11.7)

89 (24.3)

120 (32.7)

56 (15.3)

59 (16.1)

16.7 (6.5) [2, 30] n = 364

12.4 (6.6) [0, 27] n = 367
9.8 (6.2) [0, 21]
3.9 (2.0) [0, 8] n = 363

255 (69.3)

113 (30.7)

247 (67.1)

121 (32.9)

130 (35.5)

236 (64.5)

9(7,10) [0, 10] n = 365
3(3,4) [0, 4]

n = 359
3(2,3)[0,4]
n = 359

3SMC = Standardised Medical Care; °CBT + SMC = Cognitive Behavioural Therapy plus Standardised Medical Care; DS = dissociative seizures; “IQR = inter-quartile range; ® PHQ-15 = Patient Health Questionnaire-15
fSD = standard deviation 8PHQ-9 = Patient Health Questionnaire-9; "GAD-7 = Generalised Anxiety Disorder Assessment-7;'SAPAS-SR = Standardised Assessment of Personality Abbreviated Scale, Self-Report; IM.LN.I =
Mini - International Neuropsychiatric Interview; *’"How strongly do you believe that you have been given the correct diagnosis of Dissociative Seizures?”; "How logical does CBT as a treatment seem to you?”; ™How
confident are you that this treatment would help your illness?”

Adapted from Goldstein et al. [14]. This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and
build upon this work, for commercial use, provided the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The table includes additions and formatting changes to the original tables.
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Table 2

Outcome variables at baseline and 12 months, and average change scores.
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Baseline 12-months Change from baseline to 12 months

sMcP® CBT + Overall SMC CBT + Overall SMC CBT + SMC  Overall

N =182 SMC*® N =368 N =182 SMC N = 368 N =182 N =186 N =368
N =186 N =186

Monthly seizure median 19 (5, 49) 12.5 (4, 15 (4, 47) 7 (1, 35) 4 (0,20) 5(0, 27) —25.5% —50% —38.7%
frequency (previous (IQR) [0, 649] n 41) [0, [0, 649] n [0, 994] n [0, 571] n [0, 994] n (—95.3, 27.5) (=100, 8) (—97, 14.3)
4 weeks)? [range] =182 535]n = = 368 =157 =156 =313 [-100,2233] [-100, [-100,

186 n =152 587] n = 2233]n =
149 301

WSASH score (possible mean 22.9 22,5 22.7 (10.5) 21.1 16.4 18.7 (13.1) —1.7 (10.5) —5.8 (10.9) —3.8(10.8)
range 0—40; higher (SD) (10.5) [0, (10.5) [0, [0,40ln=  (12.7) [O, (13.1) [0, [0,40] n = [-30,37]n= [-38.75, [—38.75,
scores = more, i.e., [range] 40l n = 40l n = 366 40l n = 40l n = 293 145 191 n=148 37]n =293
worse, impact) 181 185 145 148

Physical Component mean 38.8 40.5 39.7 (12.2) 38.0 41.5 39.8 (13.1) -1.2 (9.9 0.9 (9.4) 0.1 (9.5)
Summary (PCS) score  (SD) (11.9) (12.4) [13.4, (12.6) (13.4) [10.4, [—40.6, 19] n [-23.1, [—40.6,
(possible range [range] [13.9, [13.4, 65.9] n = [10.4, [12.2, 67.3] n = =144 39.5]n = 39.5]n =
0-100; 0 = worst 65.6] n = 65.9] n = 366 63.71n= 67.31n = 293 147 291
health, 181 185 145 148
100 = best health)

Mental Component mean 37.9 37.7 37.8 (11.8) 39.5 41.5 40.5 (12.4) 0.8 (11.2) 3.0 (13.0) 1.9 (12.1)
Summary (MCS) (SD) (11.4) (12.2) [13.4, (11.8) (12.8) [11.3, [-28.3,33] n [—42.6, [—42.5,
score (possible range [range] [16.9, [13.4, 68.11 n = [11.3, [13.9, 65.7] n = =144 36.11n = 36.11n =
0-100; 0 = worst 68.11n = 67.6]1 n = 366 62.9] n = 65.71 n = 293 147 291
health, 181 185 145 148

100 = best health)

?Change from baseline to 12 months is reported as a percentage for monthly seizure frequency to be consistent with the regression output (IRR); participants with zero
seizures at baseline could not be included in the calculation. "SMC = Standardised Medical Care; “CBT + SMC = Cognitive Behavioural Therapy plus Standardised

Medical Care; YWSAS = Work and Social Adjustment Scale.

Adapted from Goldstein et al. [14]. This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license,
which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly cited. See: http://creativecommo
ns.org/licenses/by/4.0/. The table includes additions and formatting changes to the original tables.

3.2. Predictors

All significant predictors at the 0.05 level are illustrated in Fig. 2, in
descending order of standardised effect size, by outcome.

3.2.1. Dissociative Seizure (DS) frequency
No baseline variables predicted DS frequency at 12 months post-
randomisation.

3.2.2. Work and Social Adjustment Scale (WSAS)

Regardless of treatment allocation, there was a larger decrease in
WSAS scores at 12 months post-randomisation (i.e., a greater improve-
ment in functioning) in participants who at baseline: had shorter dura-
tion of DS [regression coefficient = —0.13 (95%CI -0.025, —0.01) p =
0.038]; were younger at the time of DS onset [regression coefficient =
—0.10 (95%CI -0.18, —0.02) p = 0.013]; were employed or in education
[regression coefficient = —4.38 (95%CI -7.12, —1.64) p = 0.002]; were
of working age and not receiving state disability benefits [regression
coefficient = —4.90 (95%CI -7.38, —2.42) p < 0.001]; had lower
numbers of symptoms on the Modified PHQ-15 [regression coefficient =
—0.30 (95%CI -0.51, —0.09) p = 0.005]; lower PHQ-9 depression scores
[regression coefficient = —0.46 (95%CI -0.64, —0.27) p < 0.001]; and
lower GAD-7 anxiety scores [regression coefficient = —0.30 (95%CI
-0.49, —0.11) p = 0.002].

A greater improvement in functioning on the WSAS was predicted by
the level of educational qualifications achieved (overall p = 0.024).
Comparing Higher Level qualifications vs none indicated that those with
Higher Level qualifications showed a better outcome [regression coef-
ficient = —6.0 (95%CI -10.13, —1.81) p = 0.005].

3.2.3. SF-12v2 Mental Component Summary (MCS) and Physical
Component Summary (PCS)

When considering mental HRQoL as measured by the SF-12v2 MCS,
outcome at 12 months post-randomisation was better across both groups
if, at baseline, participants: were of working age and were not in receipt

of state disability benefits [regression coefficient = 3.31 (95%CI 0.68,
5.95) p = 0.014]; had lower PHQ-9 depression scores [regression coef-
ficient = 0.45 (95%CI 0.19, 0.71) p = 0.001]; had lower GAD-7 anxiety
scores [regression coefficient = 0.32 (95%CI 0.04, 0.60) p = 0.024]; had
a stronger belief in the diagnosis [regression coefficient = 0.68 (95%CI
0.08, 1.28) p = 0.025]; and had a higher expectation of CBT as a logical
treatment for DS [regression coefficient = 1.87 (95%CI 0.30, 3.45) p =
0.020].

When considering SF-12v2 PCS outcomes, the predictors were
similar to those for the WSAS, i.e., there was greater improvement in
physical HRQoL scores in participants with shorter duration of DS dis-
order [regression coefficient = 0.19 (95%CI 0.08, 0.30) p = 0.001]; who
were younger at DS onset [regression coefficient = 0.08 (95%CI 0.003,
0.15) p = 0.042]; were employed / in education [regression coefficient
= 5.23 (95%CI 2.72, 7.74) p < 0.001]; were of working age and not
receiving state disability benefits [regression coefficient = 3.73 (95%CI
1.33, 6.12) p = 0.002]; who had lower numbers of symptoms on the
Modified PHQ-15 [regression coefficient = 0.23 (95%CI 0.04, 0.41) p =
0.015]; and had lower PHQ-9 depression scores [regression coefficient
= 0.17 (95%CI 0.01, 0.33) p = 0.034].

Greater improvement in PCS scores was predicted by educational
qualification level (overall p = 0.049). Comparing Higher Level quali-
fications vs none indicated that those with Higher Level qualifications
showed a better outcome [regression coefficient = 4.33 (95%CI 0.55,
8.11) p = 0.025].

4. Discussion

This is, to our knowledge, the first study to examine, in a large
pragmatic, multi-centre, parallel arm RCT for adults with DS, whether
there are baseline characteristics which either moderate differential
responses to DS-specific CBT when added to SMC (vs SMC alone) or
predict improvement in outcomes irrespective of treatment allocation.

Regarding our RCT’s primary outcome measure, monthly DS fre-
quency at 12 months post-randomisation, only two baseline variables
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Estimated p-values from moderation and prediction tests (interpretations given for significant [p < 0.05] predictor variables).

Monthly seizure WSAS® SF-12v2 MCS¢ SF-12v2 PCS®
frequency
Baseline variable Moderator ~ Predictor =~ Moderator ~ Predictor Moderator ~ Predictor Moderator  Predictor
Coef?. (95%CI¢) Coef. (95%CI) Coef. (95%CI)
Years since onset p=0.128 = p =0.707 Shorter duration of DS p=0.537 p = 0.494" p=0.148 Shorter duration of DS
0.191 predicts greater predicts greater
improvement in improvement in physical
functioning: —0.13 (—0.25, QoL: 0.19 (0.08, 0.30)
—0.01) p = 0.001°
p = 0.038
Age at onset p=0.269 = p=0.824 Younger age at onset p=0.514 p = 0.096 p=0.199 Younger age at onset
0.138 predicts greater predicts greater
improvement in improvement in physical
functioning: —0.10 (—0.18, QoL: 0.08 (0.003, 0.15)
—0.02) p = 0.042
p=0.013
Gender p=0510 p= p=0916 p=0.468 p=0.057> p=0315" p=0.018 n/a
(ref = male) 0.716
Employed or in p =0.366 p= p =0.996 Employment predicts p=0.471" p=10.473 p=0.948 Employment predicts
education (ref 0.453 greater improvement in greater improvement in
= employed) (n functioning: —4.38 (-7.12, physical QoL: 5.23 (2.72,
= 349) —1.64) p = 0.002 7.74) p < 0.001
Benefits p=0.629 p= p=0.285 Not receiving benefits p=0.579"  Not receiving benefits p=0.701 Not receiving benefits
(ref = not 0.131 predicts greater predicts greater predicts greater
receiving improvement in improvement in mental improvement in physical
benefits) (n = functioning: —4.90 (-7.38, QoL: 3.31 (0.68, 5.95) QoL: 3.73 (1.33,6.12) p =
342) —2.42) p < 0.001 p =0.014° 0.002°
Modified PHQ-15" p=0.037 n/a p=0.332 Lower number of symptoms  p = 0.270 p=0.523 p=0.833"  Lower number of
predicts greater symptoms predicts greater
improvement in improvement in physical
functioning: —0.30 (—0.51, QoL: 0.23 (0.04, 0.41) p =
—0.09) p = 0.005 0.015
At least 1 current p=0.007" n/a p=0.110 p =0.342 p = 0.964 p = 0.962 p=0.671 p= 0.674°
M.LN.L!
diagnosis
(ref = no
diagnoses)
SAPAS-SR’ score p =0.251 = p=0570 p=0.381 p=0.806 p=0.964 p=0.474 p=0.377
0.646
PHQ-9" score p=0.173 = p =0.492 Lower depression score p = 0.537 Lower depression score  p = 0.220 Lower depression score
(depression) 0.338 predicts greater predicts greater predicts greater
improvement in improvement in mental improvement in physical
functioning: —0.46 (—0.64. QoL: QoL: 0.17 (0.01, 0.33) p =
-0.27) p < 0.001 0.45 (0.19, 0.71) p = 0.034
0.001
GAD-7' score p=0.108 = p=0.472 Lower anxiety score p=0.836 Lower anxiety score p=0.283 p=0.112
(anxiety) 0.563 predicts greater predicts greater
improvement in improvement in mental
functioning: —0.30 (—0.49, QoL:
—0.11) p = 0.002 0.32 (0.04, 0.60)
p = 0.024
Atleast 1 previous  p = 0.562 = p=0125 p=0.371 p=0.981" p=0.453" p=0.830"° p=0.634
M.LN.L 0.400
diagnosis
(ref = no
diagnoses)
Educational p=0.396 p= p=0.378 Higher qualification p=0.145 p =0.417 p =0.999 Higher qualification
Qualifications 0.200 predicts greater predicts greater
improvement in improvement in physical
functioning compared to QoL compared to None:
None: —6.0 (-10.13, 4.33(0.55,8.11) p = 0.025
—1.81) p = 0.005 (p = (p = 0.049 overall)
0.024 overall)
Predominant p=0.117 p= p=0.457 p=0.213 p =0.846 p = 0.092 p= 0.729° p=0.821
seizure type 0.544
(ref =
hypokinetic)
Belief in p=0.781 p= p=0.165 p =0.076 p=0.339 Greater belief in p =0.405 p=0.355
diagnosis™ 0.847 diagnosis predicts
greater improvement
in mental QoL: 0.68
(0.08, 1.28)
p =0.025°
How logical did p=0.553 p= p=0.277 p =0.368 p=0.223" Higher expectation of p=0.074 p =0.798
CBT seem as 0.894 CBT predicts greater

(continued on next page)
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Monthly seizure WSAS® SF-12v2 MCS? SF-12v2 PCS®
frequency
Baseline variable Moderator ~ Predictor =~ Moderator ~ Predictor Moderator ~ Predictor Moderator  Predictor
Coef’. (95%CI®) Coef. (95%CI) Coef. (95%CI)
treatment for improvement in mental
DS" QoL: 1.87 (0.30, 3.45)
p =0.020°
Confidence that p=0.675 p= p =0.992 p=0.945 p=0.863 p=0.738 p =0.092 p=0.929
CBT would help 0.876

DS

3Statistically significant interactions at the p = 0.05 level are reported in more detail in Table 4; "the MI estimate model would not converge when including random
effects for psychiatry site; therefore, psychiatry site dummy variables have been included in the imputation model but omitted from the analysis model. To check that
there was little or no psychiatry site variability for this variable, a likelihood ratio test was run (using complete cases), with vs without the random effects; the p-value
for the LR test was equal to 1.0, which implies there were no differences between the models. “WSAS = Work and Social Adjustment Scale; 9SF-12v2 MCS Short Form
12-item (version 2) Health Survey Mental Component Summary; °SF-12v2 PCS = Short Form 12-item (version 2) Health Survey Physical Component Summary; ‘Coef
= Coefficient; 895%CI = 95% confidence interval; hPHQ—15 = Patient Health Questionnaire-15; IM.LN.L = Mini - International Neuropsychiatric Interview; JSAPAS-SR
= Standardised Assessment of Personality Abbreviated Scale, Self-Report; kPHQ-9 = Patient Health Questionnaire-9; IGAD-7 = Generalised Anxiety Disorder
Assessment-7; ™’How strongly do you believe that you have been given the correct diagnosis of Dissociative Seizures?”; "’"How logical does CBT as a treatment seem to

you?”; ®’How confident are you that this treatment would help your illness?”

Please note: all analysis models were adjusted for baseline values of the outcome.

Table 4

Estimated CBT effects within subgroups for the three significant moderator variables, with interpretations.

Treatment estimate
(95% CI?) p-value

Interpretation of moderator variable on treatment effect

Gender modified the effect of CBT on physical

QoLP (SF-12v2 PCS®) p=0.018
3.3(0.9,5.8)
I6)) Female p=0.007
2.2(61,1.7) The offer of CBT increased physical QoL at 12 months for women compared to men
Male p=0.277
Modified PHQ-15¢ symptoms modified the effect
) p=0.037
of CBT on seizure frequency
g 0.98 (0.67, 1.44)
Lower quartile=12 0932
2 Median—17 0.76 (0.55, 1.06) The offer of CBT reduced monthly seizure frequency at 12 months for participants with a high
- p=0.109 (>22) number of symptoms at baseline compared to those with few
o 0.59 (0.39, 0.90)
Upper quartile=22 0015
e o . .
Current M.I.N.L.° diagnosis modified the effect of p=0.007

CBT on seizure frequency
1.43 (0.81, 2.53)

3 None p=0.215
At least one 0.56 (0182’808:;

The offer of CBT reduced monthly seizure frequency at 12 months for participants with at least 1

current M.LN.I. diagnosis at baseline compared to those without

Please note: estimated treatment effects are reported on the SF-12v2 PCS scale for (1) and Incidence Rate Ratios for (2) and (3).
395%CI = 95% confidence interval; QoL = quality of life; °SF-12v2 PCS = Short Form 12-item (version 2) Health Survey Physical Component Summary; “PHQ-15 =
Patient Health Questionnaire-15; °M.I.N.I. = Mini - International Neuropsychiatric Interview.

moderated the treatment effect: higher Modified PHQ-15 scores and
having at least one current comorbid M.I.N.I. diagnosis. The DS-specific
CBT intervention became more effective than SMC-alone in reducing DS
frequency for participants who reported being “bothered a lot” by >22
symptoms on the Modified PHQ-15. This suggests that those patients
with DS with comorbid psychiatric diagnoses and higher symptom load
did better with DS-specific CBT in terms of DS occurrence. This raises the
possibility that our SMC intervention (specialist and standardised
medical care, rather than treatment as usual), may have been adequate
for less complex cases when considering DS reduction. It is possible that
this finding can be related to components of the DS-specific CBT inter-
vention that addressed specific aspects of the person’s disorder, namely
physiological, behavioural, emotional, cognitive and social aspects [16].
We have described [16] how the key intervention change techniques
included deriving an individual formulation that would take into ac-
count stress and trauma relevant to the person and their possible role in
seizure development and gaining a detailed understanding of the

person’s seizures including the person’s cognitive and behavioural re-
sponses to them. The CBT intervention also set out to teach distraction
and refocusing techniques to interrupt seizures. In addition, it involved
addressing avoidance behaviours using graded exposure, addressing
unhelpful beliefs using cognitive techniques, trauma processing and,
furthermore, stress management. We have reported elsewhere [16,29]
that the most common M.LN.IL-identified current comorbid diagnoses at
baseline in the overall sample were agoraphobia (45%), major depres-
sive disorder (31%), generalised anxiety disorder (29%), posttraumatic
stress disorder (23%) and social anxiety disorder (20%), and it is likely
therefore that aspects of these comorbid disorders would have been
addressed during therapy; some components of our therapy might have
been of less relevance / required less specific therapeutic input in pa-
tients without any of these or other M.I.N.I.-confirmed diagnoses. Since
our therapeutic approach was based predominantly on a fear-avoidance
model [15,16,30-32] the prevalence of agoraphobia and other anxiety-
related diagnoses in our sample may also have made the therapeutic
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(a) Monthly seizure frequency at 12 months
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(b) Physical Health-related Quality of Life (HRQoL) at 12 months
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Fig. 1. A plot to illustrate that the estimated treatment effect of CBT was moderated by (a) number of other somatic symptoms in terms of monthly seizure frequency,

and (b) gender in terms of physical HRQoL.
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Fig. 2. A forest plot to illustrate the strength of relationships where baseline variables have been estimated to predict improvement in outcome at 12 months
regardless of treatment allocation. To calculate these standardised coefficients, the regression coefficient was divided by the standard deviation of the outcome

at baseline.

approach particularly relevant for reducing DS occurrence in people
with these comorbid diagnoses or larger numbers of comorbid symp-
toms as assessed using the Modified PHQ-15; the latter may have re-
flected the generally greater level of symptomatology in patients with
more M.LN.L-confirmed diagnoses. In contrast, for patients with no
comorbid M.L.N.L-confirmed diagnoses, the generally supportive nature
of SMC along with practising distraction techniques may have been
sufficient to bring about similar results to those from CBT.
Interestingly, age at onset of DS, duration of DS and predominant DS
semiology did not modify the effect of CBT on DS frequency or interact
with treatment allocation. Age at onset and DS duration have previously
been shown to be important for DS-related outcomes [1,13]. It is often
assumed that if patients have been ill for longer, they will be harder to
treat. However, we did not find that the duration of the DS disorder

predicted outcome in terms of DS frequency. We were not able to
compare the effects of very rapid treatment provision (e.g., within weeks
of manifestation of DS) with those who came to treatment later (e.g.,
more than six months after manifestation). In other studies that were not
related to the systematic implementation of specific interventions [5,12]
patients with hypokinetic-type seizures were reported to show better
seizure outcome. However, our findings suggest that despite the inclu-
sion of DS control techniques in our intervention, predominant seizure
semiology did not affect CBT response. It is possible that discussion
around distraction techniques during SMC [15], perhaps supported by
the use of online resources such as www.neurosymptoms.org enabled
patients from both groups to learn seizure control techniques. Our
qualitative work [33] supports this perspective, although a recent
randomised controlled trial of online self-help material for functional
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motor disorder, another subtype of functional neurological disorder,
showed no improvement in any outcome measure at 6-months follow up
[341.

In the CODES trial [14,16], scores on the WSAS differed between
groups in favour of the CBT + SMC group at 12 months post-
randomisation. We found no moderators of the CBT effect on WSAS
scores, suggesting that our model of DS-specific CBT was suitable as an
intervention for a broad range of people when considering the reduction
in the psychosocial impact of DS. Regardless of treatment allocation,
scores indicated that greater improvement in WSAS scores at 12 months
was predicted by a shorter duration of DS, DS presentation at an earlier
age, baseline employment / being in education, being of working age
and not receiving state disability benefits and reporting fewer somatic
and anxiety / depression symptoms. Greater improvement in func-
tioning was seen in participants who had attained higher level educa-
tional qualifications. This suggests that poor functioning in terms of
these characteristics at baseline pose challenges for treatment provision,
and that there is a need for specialist multidisciplinary services for DS.

Our main intention-to-treat analysis [14,16] did not elicit any be-
tween group differences on the SF-12v2 MCS and PCS scores 12 months
post randomisation. Here, we did not find any moderators of treatment
effects with respect to MCS scores. In both groups there was greater
improvement in MCS scores in participants who, at baseline, were of
working age and not in receipt of state disability benefits, and for those
with lower anxiety and / or depression scores. In addition, SF-12v2 MCS
scores improved more markedly for those who at baseline had a stronger
belief in their diagnosis and who viewed CBT as a more logical treat-
ment. These variables were predictive for both groups and may have
served as proxy measures for being psychologically-minded or accepting
of psychological models.

For the SF-12v2 PCS, gender moderated the treatment effect with
women who had been allocated to receive CBT + SMC doing better than
men. While 72% of our sample overall were women, the broad lack of
predictive relationships between gender and outcomes suggests that our
interventions were equally applicable to men and women in terms of the
other outcomes measured here.

Baseline measures of DS duration, age at onset, being employed / in
education, being of working age and not receiving state disability ben-
efits, reporting fewer symptoms (Modified PHQ-15), and lower depres-
sion scores were predictors of higher PCS scores at 12 months.
Participants with higher qualifications compared to none also showed
greater improvement in PCS scores. These findings again attest to the
importance of depression and symptom load in predicting HRQoL in
people with DS [21] although they were not the strongest predictors in
the current evaluation (Fig. 2).

Personality factors have previously been found to be associated with
outcome [1,35]. We did not find that our chosen measure of maladaptive
personality traits (the SAPAS-SR) moderated treatment effects or pre-
dicted change in any outcomes examined here. It is possible that this
measure was non-specific in the current sample; we previously noted
that 58.9% met the threshold of what we interpreted as maladaptive
personality traits [29]. However, the failure to find any relationships
between the SAPAS-SR and the outcomes reported here refutes the
suggestion [36] that high levels of personality vulnerability might
explain the findings of the CODES trial.

The finding that shorter DS duration predicts better change in out-
comes (WSAS and PCS scores) may reflect the fact that irrespective of
the treatment received, disability and quality of life worsen over time
with longer DS duration, although the strength of the associations was
low. Nonetheless, there may be value in clinical services reducing
waiting times for treatment thereby minimising the potential negative
effects of being ill for longer. It is less clear why earlier onset of DS may
predict better outcome. We have demonstrated significant variability in
the gender distribution and major fluctuations in the incidence of DS
across the age spectrum [37]. Our data suggests that patients with DS
have a different clinical profile according to age. We cannot say with
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certainty why an earlier age at onset was associated with better outcome
but perhaps with increasing age there is greater opportunity for the
development of comorbid difficulties, or the development of social sit-
uations that are more difficult to change. Being in receipt of state ben-
efits has been identified previously as a predictor of poor outcome [3,38]
and it is difficult to disentangle the specific mechanisms by which not
receiving benefits and being employed combine to result in better out-
comes. While these characteristics may all be linked to severity of
illness, our analyses have adjusted for baseline characteristics.

There are several limitations to our study. The current study was
exploratory, with many regression-model analyses (multiple tests) and
findings evaluated at the unadjusted 5% level. This may explain why we
have found some statistically significant associations that are less clin-
ically meaningful. The study was not powered to allow for multivariable
regression analyses. Although the sample was large, participants had
been recruited according to specific eligibility criteria which may
somewhat limit the generalisability of findings. In addition, our
exploratory analysis is constrained by the variables measured at baseline
and our decision to limit the outcome variables under current consid-
eration. These findings are evaluated in the context of a pragmatic RCT
but, as has been noted elsewhere [14,16] therapists did not pre-assess
patients for their suitability for CBT as might normally occur in many
clinical services. Thus, wider application of our DS-specific CBT, com-
bined with specialist medical care (including information provision),
may need further evaluation. In the current study we did not examine
mediators of change so cannot speculate on the mechanisms underpin-
ning change; we plan to report this in a future publication. Our use of the
Modified PHQ-15 incorporated a range of previously classified somatic,
neurological and psychological symptoms. Our approach here is in
common with our other analyses of the CODES trial data and reflects the
heterogeneity of presentations of our participants. While we have
identified the extent of symptomatology that moderates treatment ef-
fects or predicts outcome, we have not attempted to identify whether a
particular constellation of symptoms on the Modified PHQ-15 is
particularly salient in this respect. Finally, while we asked patients in
our main study “How logical does CBT as a treatment seem to you?” we
appreciate that the term logical may have been ambiguously interpreted
and potentially confused with “effective”.

Nonetheless, the current findings suggest that patients with more
complex symptom presentations and comorbid psychiatric disorder(s)
may particularly benefit from our DS-specific CBT compared to
receiving SMC alone. In terms of more physical aspects of HRQoL and
psychosocial functioning, patients with earlier onset and shorter dura-
tion of their DS disorder may show greater benefit from both of our
interventions, although greater benefit appears to be related to being in
employment / education and not receiving state disability benefits.
Being unemployed and in receipt of state disability benefits are not
barriers to treatment but pose additional challenges for healthcare
providers to consider.
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