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Abstract

Objective—Cognitive complaints are common features of bipolar disorder (BD). Not much is,
however, known about the potential moderator effects of these factors on the outcome of talking
therapies. The goal of our study was to explore whether learning and memory abilities predict risk
of recurrence of mood episodes or interact with a psychological intervention.

Method—We analyzed data collected as part of a clinical trial evaluating relapse rates following
Cognitive Behavioral Therapy (CBT) and Supportive Therapy (ST) (Meyer & Hautzinger, 2012).
We included cognitive (Auditive Verbal Learning Test, general intelligence - Leistungspriifsystem)
and clinical measures from 76 euthymic patients with BD randomly assigned to either 9 months of
CBT or ST and followed up for 2 years.

Results—Survival analyses including treatment condition, AVLT measures, and general
intelligence revealed that recurrence of mania was predicted by verbal free recall. The significant
interaction between therapy condition and free recall indicated that while in CBT recurrence of
mania was unrelated to free recall performance, in ST patients with a better free recall were more

1Based on a reviewer’s suggestion we re-ran this analysis without controlling for baseline self-reported manic symptoms. While the
overall model was not significant then (p=.778), the addition of the interaction between AVLT measures and therapy led to a non-
significant increase of explained variance in the model (p=.097). Furthermore, as in the main analysis, both delayed recall (B=.972,
HR=2.643, p=.032) and the interaction between therapy and delayed recall (B=-.658, HR=.518, p=.033) remained significant
predictors of a higher risk of relapse into mania. This finding suggests that first controlling for baseline levels of self-rated manic
symptoms - a risk factor for relapse in itself — allows for showing a potential link between cognitive performance and the outcome of
the psychological treatment in those where manic symptoms were low at baseline. It could be that those baseline manic symptoms
predicts early relapse (even before being sufficiently exposed to treatment) while lower verbal learning/memory skill predict relapse in
the future after less structured psychological treatment.
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likely to remain euthymic, and those with a poorer free recall were less likely to remain mania-
freel.

Conclusions—These findings constitute first evidence that, when considering treatment
outcome in BD, differences in verbal free recall might interact with the kind of psychotherapy
provided. More research is needed to determine what other areas of cognitive functioning are
related to outcome in psychological interventions.
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bipolar disorder; cognitive; psychotherapy; recurrence

Introduction

The integration of non-pharmacological and pharmacological interventions has been shown
to be beneficial and improves the long-term therapeutic outcomes of mood disorder patients
(Lobban et al., 2007, Miklowitz et al., 2007, Oestergaard and Mgldrup, 2011, Pfennig et al.,
2013). The majority of studies in this field had ‘prevention of relapse’ as primary outcome
measure (Castle et al., 2010, Colom et al., 2003, Oestergaard and Mgldrup, 2011), but
improvements in medication adherence (Colom and Lam, 2005, Pampallona et al., 2004),
mood symptoms (Colom et al., 2009), quality of life, and well-being have also been reported
(Zilcha-Mano et al., 2014).

While some studies concluded that interventions such as cognitive behavioral therapy (CBT)
are highly effective in bipolar disorder (BD) other trials including heterogeneous populations
during both acute and euthymic phases of BD did not show significant changes in mood or
relapse (Driessen and Hollon, 2010, Parikh, 2008). However, Colom et al.’s study showed
that combining medication and psychosocial intervention in a stabilized population led to a
reduced number of relapses and improved medication adherence, as well as improved
psychosocial functioning. Notably these effects lasted up to 5 years post-intervention
(Colom, Vieta, 2009)

The number of studies investigating the factors predicting the efficacy of psychological
treatments is limited and usually focused on predictors such as age of onset or number of
prior mood episodes (Lam et al., 2009, Reinares et al., 2014). One potential predictor or
moderator of outcome could be cognitive abilities. However, only few studies have
investigated this area in psychiatry and, to date, no published study has examined cognitive
functioning as part of psychological treatments for bipolar disorder (BD). In a study of older
adults with anxiety disorders there was a positive association between general intelligence
and improvement in anxiety symptoms in the supportive counseling condition but not CBT
(Doubleday et al., 2002). Similar findings by D’ Alcante et al. revealed that higher verbal
intelligence scores and immediate verbal recall predicted a better treatment response to both
CBT and fluoxetine in adults with OCD (D'Alcante et al., 2012). Furthermore, lower
intelligence scores appeared to be predictors of poor treatment response in adults with
depression (Fournier et al., 2009) and Post-traumatic Stress Disorder (Rizvi et al., 2009).
Looking at psychosis, only a very small number of studies have investigated this issue with
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one study reporting that treatment response to CBT in patients with psychosis was not
related to cognitive performance (Granholm et al., 2008).

This kind of research is relevant because memory, executive functions and pre-morbid
intelligence are essential for completing daily activities involving goal setting and planning
(Lezak, 2004). Thus, it is possible that pre-existing interindividual differences in cognitive
abilities affect the extent to which people benefit from different psychological interventions
(Doubleday, King, 2002). However, the literature in this field is a) very heterogeneous and b)
also still controversial as a number of studies have not found a consistent link between
cognitive performance and response to therapy across mood disorders (Knekt et al., 2014,
Voderholzer et al., 2013). Thus, further research is needed to test this link.

Results about a potential link between cognitive functioning and outcome of talking
therapies are highly relevant to BD as impairment in cognitive functions have been observed
across all phases of BD (Bora et al., 2009, Glahn et al., 2007, Quraishi and Frangou, 2002),
and cognitive impairment is especially pronounced during the manic and depressive phases
of the disorder (Robinson et al., 2006). Additionally all of the studies we identified and that
looked at whether cognitive performance is related to outcome of talking therapies have
focused on acute patient populations. However, most studies evaluating psychological
interventions for BD so far have focused on relapse prevention and recruited patients in
remission or immediately after an acute episode. Therefore, it is not known whether
neuropsychological functioning in remitted patients will predict or moderate the outcome of
talking therapies.

In sum, studies focusing on the impact of neuropsychological performance on treatment
response to talking therapies in general and to CBT specifically are lacking. Furthermore, it
is unclear whether differences in cognitive performance in patients with BD are
prospectively associated with the risk of relapse. The current paper focuses on unpublished
neuropsychological data collected as part of a randomized controlled trial (RCT) (Meyer and
Hautzinger, 2012) comparing CBT and Supportive Therapy (ST) for remitted patients with
BD. In this RCT, CBT and ST were matched with regards to number and duration of
sessions, and both conditions included psychoeducation and a mood diary. While CBT
additionally included typical cognitive and behavioral strategies and techniques to prevent
relapse or how to cope with symptoms (e.g. (Basco and Rush, 1995)), ST had a client-
centered focus and was less structured and less directive. While this RCT found no overall
difference in relapse rates between CBT and ST over almost 3 years, a higher number of
prior mood episodes and a lower number of attended therapy sessions were associated with a
shorter time before relapse. These findings suggest that characteristics shared by both
treatments may contribute to the outcome. However, this prompted us to explore post hoc
other potential moderators, and in this case whether indicators of general intelligence, verbal
learning and memory predict recurrence of mood episodes during follow-up and whether
there is an indication that cognitive performance and treatment interact. Verbal learning and
memory were originally chosen because prior research showed that patients with BD
demonstrated deficits in this area (Deckersbach et al., 2004, van Gorp et al., 1998)
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Methods

Participants

One-hundred-forty adults with BD were either referred by local hospitals, psychiatrists, or
self-referred in response to advertisements. Nine of 107 participants who completed the
baseline assessment voluntary withdrew from the study (n=9) and 22 were excluded because
they did not have bipolar disorder (n=20) and had current opiate or alcohol dependency
(n=2). The analyses for the current paper include the clinical and cognitive data from all 76
participants which were randomized into the RCT (mean age: 44.4+11, 38 women) (Meyer
and Hautzinger, 2012). Participants were first invited to a screening session and eligible
candidates were asked to provide informed consent. At baseline participants were
administered clinical interviews (e.g. SCID-I and SCID-I1) and self-rating questionnaires
(e.g. Beck Depression Inventory (BDI), Self-Report Mania Inventory (SRMI)). Participants
were included if 1. their primary diagnosis was BD based on the DSM-IV (Association and
Association, 1994), 2. were aged between 18 and 65 years, and 3. were open to continue or
start new medication. Exclusion criteria included 1. primary diagnosis was a non-affective
disorder including schizo-affective disorder; 2. participants suffered from a major affective
episode (depressed, mixed or mania according to SCID-1) or Bech-Rafaelsen Melancholia
Scale (Bech and Rafaelsen, 1980); 3. participants suffered from disorders associated with
substance-induced affective disorder, or affective disorder due to a general medical
condition; 4. substance dependency requiring detoxification (abuse would not qualify for
exclusion); 5. intellectual disability (1Q<80); and 6. participants currently undergoing
therapy, which means that eligible participants could not take part in additional
psychological treatment [for further details see (Meyer and Hautzinger, 2012)].

Procedures and Measures

At baseline an extensive assessment was undertaken including the SCID-I to assess DSM
disorders as well as neuropsychological tests. A modification of the SCID was used during
follow-up to assess recurrence of new mood episodes which only inquired about mood
episodes since the last assessment (for further details see (Meyer and Hautzinger, 2012).
After the initial clinical assessment participants were randomly assigned to the CBT or ST
condition including twenty 50-60 minute sessions over 9 months. Follow up assessments by
raters blind to group allocation occurred at post-treatment, month 3, 6, 9, 12 and 24. In both
CBT and ST, therapists provided information on BD and a mood diary was used. While the
diary was used only for monitoring mood in ST, in CBT this was strategically used for
psychoeducation and jointly elaborating on links between mood changes and other factors
(e.g. sleep, work load). ST provided client-centered support for whatever topic the patient
brought into the session, while CBT followed a structured manual which is similar to Basco
and Rush (1996) including relapse prevention plans, coping strategies, communication and
problem solving skills (Basco and Rush, 1995). Therapy sessions were conducted by
qualified therapists with at least 1-year postgraduate training in CBT. Prior to the RCT, all
therapists attended an additional 2-day workshop focusing on CBT and ST for BD including
role play and video training. All therapy sessions were video-taped and weekly supervisions
was provided.
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As described in Meyer and Hautzinger (2012), the Somatotherapy Index (Bauer et al., 2001)
was used to track medication and code adherence to mood stabilizers as the majority of the
patients were on multiple medications. There was no evidence for changes in medication
adherence over time or with respect to treatment conditions (for additional details on the
methodology of this study see (Meyer and Hautzinger, 2012)).

Cognitive functioning

At baseline participants were administered two cognitive tests: the “Leistungsprif-System”
(LPS) and the Auditory Verbal Learning Test (AVLT) (Heubrock, 1992) The LPS is a
standardized test evaluating intellectual abilities based on Thurstone’s model of primary
abilities, (Horn, 1983) which was primarily used to check eligibility for inclusion (see
above). The LPS includes six subscales (14 subtests) and constitutes a measure of general
intelligence (total 1Q score). The AVLT measures episodic verbal learning and memory and
is similar to the California Verbal Learning Test (CVLT) (Delis et al., 1987). As part of the
AVLT participants are read a list of 15 words for five times (List A, Trials 1-5). After each
attempt there is a test of free recall of the list of words that has just been read out. After the
fifth trial the researcher reads to participants an interference list containing 15 words which
is followed by a free recall test of List B words. After testing the recall of the distraction list,
subjects were asked to recall List A without reading this list to the participants again (i.e.
score ‘Free Recall’). The verbal learning curve was estimated by the sum of the number of
words recalled during trials 1 to 5 (i.e. score ‘Trial 1-5"). After a 20-minute interval
participants were presented with words from list A and list B and 20 distractors and were
asked to recognize which words were present in List A (i.e. score ‘Recognition”)(Heubrock,
1992). The test takes in total approximately 40 minutes.

Statistical analyses

Normality assumptions for continuous variables were examined. This revealed that square
root or reciprocal transformations for the following variables were needed to achieve
normality: SRMI, LPS, and AVLT variables. We conducted a series of regression analyses
with “relapse” as outcome of interest to examine whether the variables age of onset, number
of episodes, self-rated and clinician-administered evaluations of affective symptoms needed
to be included in subsequent hierarchical regression model. Relapse was defined as any
mood episode that fulfilled DSM-1V criteria. Throughout the clinical trial we monitored
hospitalizations and mood episodes based on the clinician’s notes and patient’s mood diaries
(Meyer and Hautzinger, 2003).

Three Cox proportional regressions were conducted to assess whether recurrence of any
mood episode, of specifically mania or depression was predicted by AVLT variables and
their interaction with treatment modality after controlling for baseline mood and general
intelligence (i.e. LPS). The Cox model is a multiple linear regression of the logarithm of the
hazard (relapse) on selected variables, with the baseline hazard being an “intercept’ term that
varies with time. This model provides an estimate of the hazard ratio (HR) and its
confidence interval. In this study HR is an estimate of the ratio of relapse rate in the CBT
compared to the ST group. These three survival analyses included potential covariates (block
1), therapy condition (Block 2), LPS (block 3), Trials 1-5, Free Recall and Recognition
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scores (Block 4), and finally the interaction between these variables, and therapy conditions
(Block 5) (Table 2). Coefficients of correlation between variables ranged from .055 (therapy
condition and SRMI) to —.592 (Trials 1-5 and free recall). Correlations between interaction
terms and variables were overall more elevated and ranged from .047 (interaction between
therapy condition and Trials 1-5) and —.959 (interaction between therapy condition and free
recall)(Table 3). Variance inflation factor (VIF) and tolerance scores were used to examine
multicollinearity across verbal memory related variables. VIF scores ranged from 1.05
(SRMI) to 3.19 (delayed recall) and tolerance scores were >.2 prior to entering the
interaction terms (see Block 4). This indicate that there was no serious problem with
multicollinearity (see Field, 2013). However, after including the interaction terms as
products of variables entered in previous blocks, tolerance and VIF scores indicated
multicollinearity. This was to be expected as discussed in Allison (1999). In this situation,
the high VIF scores and high correlations are unlikely to have adverse consequences on the
analyses (Allison, 1999). Statistical analyses were performed using IBM SPSS statistics
(\Version 21.0) and the overall statistical significance was defined as p<.05.

Demographics

As reported in Meyer and Hautzinger’s study (Meyer and Hautzinger, 2012) participants
allocated to the CBT and ST therapy were comparable in terms of age, gender, and clinical
status as measured by the lifetime number of mood episodes, age of onset of the disease, and
severity of the depressive and manic symptoms (e.g. HAMD, SRMI). In terms of cognitive
measures participants displayed a comparable performance on LPS, Trials 1-5, Free Recall
and Recognition scores (p>.05) (Table 1). As reported in Meyer and Hautzinger (Meyer and
Hautzinger, 2012), the mean time to recurrence was 67.53 (S.E.=9.21) weeks after starting
CBT therapy, and 66.25 (S.E.=10.58) weeks after ST. In particular, depressive episodes
occurred 86.05 (S.E=9.75) and 88.86 (S.E.11.15) weeks after CBT and ST treatment onset.
Survival times to manic/hypomanic episodes after CBT and ST were 95.85(S.E. =10.05) and
113.60 (S.E.=0.97) weeks. Time to recurrence to affective episodes of any type did not differ
between therapy conditions.

Testing for potential covariates

A series of regression analyses with “relapse” as outcome of interest were conducted to
examine whether the variables age of onset, number of prior episodes, baseline self-rated
and clinician-administered evaluations of affective symptoms needed to be included in
subsequent Cox regression models. These analyses revealed that there was no association
between age of onset, number of mood episodes and self- or clinician-rated mood (x 2
=9.83, p=.28). Similarly none of the selected variables emerged as a significant predictor of
recurrence of depressive episodes (x2=9.6, p =.21). Although the overall model focusing on
predicting recurrence of manic episodes was not significant (x2=9.03, p=.25), self-rated
manic symptoms (i.e. SRMI) was a significant predictor of manic relapse (B=.05, HR: 1.05,
p=.02) and therefore was included in the analysis focusing on manic recurrence.
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Cox survival analyses

The final survival models for overall time to recurrence of all mood episodes and depressive
mood episodes included the AVLT variables, LPS score and therapy conditions. The model
for the time till recurrence of manic episodes additionally included the SRMI score (see
above). As illustrated in Table 2, the survival models related to the recurrence of overall
mood episodes or depressive ones were not significant. However, when examining the model
for risk of recurrence of manic episodes, the model was found to be statistically significant
(x2=17.21, p <.05).

There was a significant effect of low free recall (HR: 3.58, 95% CI 1.42-9.02) (Table 2) and
higher SRMS scores (HR: 1.09, 95% CI 1.03-1.16) being associated with higher rate of
manic relapses. Furthermore there was a significant interaction between therapy condition
and free recall (p=.008) (Table 2). Figure 1 illustrates this interaction and shows that in the
CBT condition recurrence of mania was not related to free recall performance. In ST
condition, however, patients with a better free recall were more likely to remain euthymic,
while those with a poorer free recall were less likely to remain mania-freel.

Discussion

To the authors’ knowledge this is the first study exploring whether indicators of general
intelligence, verbal learning and memory predict recurrence of mood episodes in euthymic
adults with BD who received either 9 months of CBT or ST. The most important finding of
the post-hoc analyses of this RCT is that although there was no overall significant difference
in the risk of relapse between CBT and ST (Meyer and Hautzinger, 2012) and general
intelligence did not predict outcome of psychotherapy, interindividual differences in verbal
free recall moderated risk of recurrence of mania to a greater extent in ST than CBT. Given
the exploratory nature of these findings, replications are urgently needed where assignment
to treatment conditions is stratified by specifically selected neuropsychological variables
(e.g. free recall), and not based on post hoc analyses.

As previous studies suggested that generally across clinical populations high verbal recall
and intelligence scores are predictors of better treatment response to psychological
interventions (D'Alcante, Diniz, 2012, Doubleday, King, 2002, Flessner et al., 2010,
Fournier, DeRubeis, 2009, Rizvi, Vogt, 2009), the current findings may;, at first, seem
counterintuitive. It is, however, important to keep in mind that CBT is a highly structured,
collaborative and directive approach (Beck, 1995) which might help compensate for
potential interindividual differences in specific cognitive abilities. By contrast, the ST used
in this study was client-focused and non-directive, which might explain why individuals

1Based on a reviewer’s suggestion we re-ran this analysis without controlling for baseline self-reported manic symptoms. While the
overall model was not significant then (p=.778), the addition of the interaction between AVLT measures and therapy led to a non-
significant increase of explained variance in the model (p=.097). Furthermore, as in the main analysis, both delayed recall (B=.972,
HR=2.643, p=.032) and the interaction between therapy and delayed recall (B=-.658, HR=.518, p=.033) remained significant
predictors of a higher risk of relapse into mania. This finding suggests that first controlling for baseline levels of self-rated manic
symptoms - a risk factor for relapse in itself — allows for showing a potential link between cognitive performance and the outcome of
the psychological treatment in those where manic symptoms were low at baseline. It could be that those baseline manic symptoms
predicts early relapse (even before being sufficiently exposed to treatment) while lower verbal learning/memory skill predict relapse in
the future after less structured psychological treatment.
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with better verbal memory benefitted more from it. For instance, given the strong
relationship between verbal memory and executive functioning (Hill et al., 2012, Tremont et
al., 2000), it could be argued that individuals with better memory recall are probably equally
proficient in activities requiring problem solving, planning and goal setting. Therefore the
outcome of a supportive therapy offering emotional support, non-directive advice might be
more sensitive to pre-existing differences in cognitive functioning which will affect how
patients will use what has been discussed or learnt during therapy sessions. A similar effect
was observed in older adults with anxiety disorders undergoing either CBT or non-directive,
supportive counselling (SC) (Doubleday, King, 2002). The authors reported that individuals
with higher levels of fluid intelligence who completed ST displayed lower anxiety levels
than those with lower levels of fluid intelligence. However, in the CBT group, there was no
association between fluid intelligence and anxiety change scores. This observation would
support the hypothesis that sometimes certain features such as a highly structured
intervention could play an important role for the outcome of talking therapies, and perhaps
especially in the context of bipolar disorder (Colom and Vieta, 2004).

However, the question remains as to why verbal learning and memory only helped prevent
mania. We suggest that mania may be more easily prevented than depression by
implementing minor and straight-forward changes in behaviors such as adapting sleep-wake
rhythms and reducing external stimulation. Any type of psychoeducation treatment typically
provides these basic behavioral strategies to deal with emerging manic symptoms.
Furthermore, these strategies may be better remembered by people with higher verbal
memory skills in the absence of specific CBT techniques as guided discovery or joint review
and rehearsal of information. However, as mentioned before, the role of cognitive
functioning including intelligence or verbal memory and outcome of therapies is still
unclear. Methodological differences between studies are likely to contribute to data
inconsistency. For example, all former studies included acutely symptomatic patients, while
the current trial was aimed at relapse prevention for euthymic patients. The cognitive
abilities and skills negatively affected by current symptoms and during stable euthymic
phases are likely to be different (Kurtz and Gerraty, 2009, Martinez-Arén et al., 2004).
Therefore it is also likely that different cognitive processes and abilities will be associated
with outcomes depending on the state in which patients are recruited into trials and what the
actual outcome is. Our results indirectly hint at this because only verbal memory but not
general intelligence interacted with the talking therapy condition, and this was also only the
case for predicting recurrence of mania but not for depression.

Some limitations have to be kept in mind. First, these analyses are post hoc analyses
exploring the potential role of cognitive performance. Second, we only assessed general
intelligence and indicators of verbal learning/memory. This means we cannot rule out that
differences in other cognitive areas such as attention or executive functioning could have
been similar or even stronger predictors. Third, participants included in our study were on
one or multiple medications. This means that there could have been a potential confounding
effect of medication across treatments. Further, the overall model was not significant when
we did not control for baseline self-reported manic symptoms. Considering that our model
contained a number of variables and three interaction terms, current findings should be
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viewed with caution and further work would be needed to check if the results are "model
dependent” and would change depending upon what other variables are included.

However, one of the strengths of this randomized control trial (RCT) of CBT for bipolar
disorder was that intensity and contact duration of the two talking therapies were matched so
that any differences cannot be attributed to these factors. Furthermore the follow-up covered
an additional two years after the 9-month treatment period which is more than many other
studies (Ball et al., 2006, Lam et al., 2005, Parikh et al., 2012). It is also important to
highlight that since we used a range of enrollment strategies, the recruitment method should
not have influenced the course and outcomes of this trial. In summary, although in our BD
sample the effectiveness of CBT on reducing the risk of relapse was comparable to ST
(Meyer and Hautzinger, 2012), interindividual differences in verbal free recall did affect
outcome of patients in the CBT condition less than in the ST condition with respect to
recurrence of mania. It is important to emphasize that these patients did not show
neuropsychological deficits and had average levels of general intelligence. These
preliminary results highlight the need for further studies on the association between
interindividual differences in cognitive abilities and treatment response to psychological
interventions in patients in general and more specifically with BD. However, in light of other
studies it even raises the question whether different cognitive abilities will be associated with
different outcomes depending on the state in which patients are starting psychological
treatments. Large-scale replication studies are necessary to confirm the potential interaction
between memory and the kind of psychotherapy provided.
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Highlights

. We investigated the association between general intelligence, memory
and relapse

. We compared euthymic BD patients receiving either CBT or
Supportive Therapy (ST).

. Verbal recall reduces recurrence of mania to a greater extent in ST than
CBT

. Verbal recall may be helpful in unstructured, non-directive

therapeutical settings
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Figure 1.

Percentages of participants without recurrence of mania lying above, on/below the median
split of the free recall of the Auditory Verbal Learning Test (AVLT) in Cognitive Behavioral
Therapy (CBT) and Supportive Therapy (ST)
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Descriptive data of patients receiving Cognitive Behavioral Therapy (CBT) and Supportive Therapy (ST)

CBT ST

(n=38) (n=38)
Age 44.4+11 43.5%12.7
Gender (n women) 18 20
% Bipolar | disorder 30 (78.9) 30 (78.9)
Age of onset 26.60+9.20 29.8+12.40
BDI 13.50+9.80 11.03+7.60
SRMI 17.7+11.00 19.3+11.20
YMRS 4.05+5.45 2.29+4.64
HAMD 6.71+4.34 6.74+5.10
AVLT - Trial 1to 5 50.60+10.31 51.27+9.85
AVLT - Free recall 9.92+3.38 10.37+2.97
AVLT - Recognition  12.82+2.43 13.52+1.86
LPS 56.88+7.15 59.3246.15

Note: All group comparisons are p > .05 as reported in (Meyer & Hautzinger, 2012);

AVLT = Auditive Verbal Learning Test (AVLT), BDI=Beck Depression Inventory; HAMD: Hamilton Rating Scale for Depression; LPS =
Leistungspriifsystem (general intelligence); SRMS = Self-Report Manic Inventory, Y MRS=Young Mania Rating Scale.
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