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Abstract

Introduction: The pathophysiology for cognitive impairment is observed both in healthy women
having false-positive mammography screening results and as a side-effect of breast cancer treatment.
This randomized controlled pilot trial, a sub-study of Onk-kong trial aimed to compare the feasibility
and acceptability of CRT versus standard of care on patients with an objective cognitive impairment in
association with false-positive screening results as well as breast cancer treatment.

Method: Women with false-positive screening results or breast cancer completed the Headminder
Web-based neuropsychological battery Cognitive Stability Index for response speed, processing speed,
memory, and attention before diagnosis, 9 months after diagnosis (T1), and after another 3 months of
follow-up (T2). A total of 31 women with an objective cognitive impairment at T1 were prospectively
enrolled and randomized between training programs and expectancy. A modified psychological training
program developed for schizophrenic patients, Cognitive Remediation Therapy was used and tested, by
trained nurses.

Result: In total 14 women were randomized to Cognitive Remediation Therapy and 17 to expectancy. Of
the randomized women, 12 fulfilled the criteria for inclusion in this study. Of these 12 women, 6 attended
and fulfilled Cognitive Remediation Therapy. Five declined participation in the program, because of not
having time, one couldn’t start due to lack of available trainer. At T2 the results showed no improvement
in any group. The dependence of the clinical setting caused problem.

Conclusion: Our study design did not enable us to demonstrate the feasibility and acceptability of the
modified CRT-program among women with a breast cancer diagnosis as well as false-positive screening
results or breast cancer. The study has identified several logistical issues. Changes need to be made in the
conduct of the CRT to be useful also for breast cancer patients

Introduction

Breast cancer is the most frequent form of female cancer with a threefold increase
between1980-2010. The present global annual incidence is 2.4 million. Survival has
substantially increased over the last decades, with over 70% of women surviving at least ten
years following diagnosis in countries with advanced medical care Global Burden of Disease
Cancer [1]. This improved prognosis is mainly due to screening strategies that detect breast
cancer in an earlier stage, and more effective multimodal treatment regimens including
surgery, radio- and systemic therapies that reduce the risk of dying with about 50% [2].
Abnormal mammographic findings at screening need to be further assessed. The women
are recalled for additional imaging and eventually needle biopsy to confirm whether if the
radiological abnormality is benign or malign. A false-positive screening mammogram may
cause distress and anxiety to the women Roman Hofvind [2].

Earlier disease detection and advances in treatment resulted in improved long-term
survival in breast cancer patients and with increasing survival rates, there are a lot of breast
cancer survivors that may continue with cognitive impairment with a negative impact on
their quality of life and daily activities EBCTCG [3]. Objective cognitive impairment is defined
as a declined score change over time on neurocognitive tests or an individual’s test score that
is lower compared with changes in a control population Joly [4]. The pathophysiology for
cognitive impairment observed both in healthy women having false-positive mammography
screening results and breast cancer treatment is still unclear. However, it is suggested
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to be multifactorial and is likely related to an interaction with
sociodemographic, lifestyle, psychological, physiological, and
genetic factors [5-8]. Previous studies have shown that both short
and long term psychological distress are significantly higher for
women having a false-positive screening mammogram such as
anxiety compared to women with normal screening results [9,10].

A number of studies report inconsistencies in the result
that about one-third of breast cancer survivors show cognitive
impairment after receiving adjuvant systemic treatments such as
chemotherapy [11,12]. A meta-analysis reported that previously
chemotherapy-treated breast cancer patients, observed a small
magnitude of cognitive deficits [13-15]. A very subtle cognitive
dysfunction, irrespective of chemotherapy, may encounter in
breast cancer patients and part of which is mediated by cancer-
related post-traumatic stress [16]. There are few studies showing
impairment after endocrine treatment as well [17,18]. Several
studies have shown that even cancer treatments that are not
targeted to the brain area can cause cognitive impairments e.g.
radiation therapy [18,19]. This premise is supported by imaging
studies, which reveal anatomical changes after chemotherapy as
well as changes in patterns of neural activation while performing
cognitive tasks [4]. There is a lack of established treatment of
cognitive impairment suitable for both healthy women having
false-positive mammography screening results and breast cancer
patients and the current standard of care consist of wait and watch
[5,20]. To find an optimal intervention method to improve cognitive
dysfunctions is an emerging area of research in oncology [4].

There has been an interest in developing a non-medical
intervention for relieving cognitive symptoms. Ferguson et al
developed a program with Cognitive Behaviour Therapy directed
at the memory and attention training and studied the effect on
breast cancer survivors who complained of cognitive dysfunction
after chemotherapy. They showed improved quality of life but no
significant change in subjective cognitive function [21]. Cognitive
Behaviour Therapy also showed promising results in reducing
functional impairment and fatigue in cancer survivors [22]. Medical
qigong training improved cancer patients’ subjective reports

of cognitive function and lowered inflammation markers [23].
Manualized individual interventions and group interventions have
shown promise in improving neuropsychological test scores on
memory, executive function, and self-report of cognitive problems
and interference with daily activities [24].

Cognitive Remediation Therapy (CRT), a training program, is
a set of therapies developed for improving cognitive functions in
patients with schizophrenia. CRT has originally been developed and
used on patients with a diagnosis of schizophrenia, but recently it
has been used on cognitive rehabilitation of cognitive impairment of
other diagnoses, such as brain tumor surgery, childhood psychiatric
disorders, and eating disorders [5-8]. It is based on rehabilitation
programs for acquired brain damages and developed in Australia
and Great Britain over the last 15 years. In contrast to Cognitive
Behavior Therapy, the teaching material is not personalized [25].
CRT is based on two principles, to train the impaired cognitive
functions, and teach metacognition. It teaches thinking skills and
cognitive strategies to compensate the cognitive impairments. The
goal of the training program is to enhance the capacity and efficacy
of the impaired cognitive functions, to teach broad, generalizable
cognitive schemes and to enhance meta-cognition and motivation
[25].

CRT has not been studied on patients with objective cognitive
impairment due to false-positive screening results, breast cancer
treatment, or any other cancer diagnosis, except brain tumor. An
objective cognitive impairment due to false-positive screening
results as well as breast cancer treatment affects the same
cognitive domains as in patients with schizophrenia but in different
magnitude. Thus, even when neuropsychological performance
measures are subtle, breast cancer patients may be using increased
cognitive resources due to reduced cognitive reserve [4]. CRT aims
to improve cognitive strategies to compensate for the cognitive
impairments; thus we hypothesized that CRT could be used as a
cognitive remediation therapy on patients with objective cognitive
impairment due to false-positive screening results or to breast
cancer treatment (Figure 1).
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Figure 1: Disposition of 125 women in a test of cognitive function 9 months after the breast cancer diagnosis
or benign was ruled out or after sector resection or mastectomy, after 6 months or after adjuvant treatment and

again after additional 3 months follow-up.
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In a longitudinal study, the Onk-kong trial, we measured
the effects of false-positive screening results and breast cancer
treatment on cognitive functions. The Onk-kong trial and selection
process has been detailed elsewhere [6,7]. This randomized
controlled pilottrial, a sub-study of Onk-kong trial aimed to compare
the feasibility and acceptability of CRT versus standard of care on
patients with an objective cognitive impairment in association with
false-positive screening results as well as breast cancer treatment.

Methods

Patients

The women with a positive radiographic finding were recruited
from the prospective Onk-kong trial, between September 25, 2006,
and March 2, 2009. The participants were either diagnosed with
early breast cancer or a benign finding with false-positive screening
results; the selection process of Onk-kong trial has been detailed
elsewhere [6,7]. The participants eligible for this pilot study had to
have an objective cognitive impairment nine months after breast
cancer or benign diagnosis, compared to their results at enrolment
in the Onk-kong trial, and randomized either to CRT training group
or expectancy group. Those with depressive symptoms according to
the Beck Depression Index were excluded and referred to general-
practitioners for further evaluation and treatment.

Study design

The participants completed a neuropsychological assessment
nine months after breast cancer or a false-positive mammography
screening results (benign diagnosis) (T1) and after another 3
months of follow-up (T2). Depression, anxiety, and quality-of-
life were assessed at both test sessions, using standardized and
validated questionnaires in Swedish [26,27]. The participants
with cognitive impairment at T1 were randomized between a
modified version of the CRT training or expectancy, which means
the standard of care. The randomization was made in blocks of
six and stratified between mild and severe cognitive impairment.
The participants who were randomized to the training program
were approached by telephone and asked to participate. The
training program started about 4 weeks after enrolment. The
participants who attended the CRT training program completed
the last neuropsychological assessment (T2) one week after the
last training sessions. The expectancy group performed the last
neuropsychological assessment (T2) as a protocol. The participants
who attended the CRT training program were asked about their
experience of the training program at T2.

The feasibility and acceptability of CRT were measured by
i) Assessing the recruitment of the participants to the study,
ii)  Assessing participant adherence to CRT, and
iii)  Participant retention on CRT.
Cognitive testing

The cognitive functions were assessed using the Headminder
Web-based test Cognitive Stability Index designed for repeated

measurements and consists ofaseries of ten neurocognitive subtests
which summarize in four cognitive domains; processing speed,
reaction speed, attention, and memory [28]. These four domains
have been validated against several traditional neuropsychological
tests and have reliable psychometric properties [28].

Cognitive impairment

In order to find participants with cognitive impairment in any of
the four areas of cognitive function at T1, we used a Reliable Change
Index, RCI, when analyzing the results. The reliable change index
is a statistical method to evaluate if the change in an individual’s
test performance is greater than would be expected by chance or
other factors than active intervention [29-32]. The observed test
result is compared with the predicted test result calculated from
earlier results, divided by the standard error of prediction. The
change in an individual’s test score is compared with changes in
a control population. It is calculated by subtracting the test score
of the first assessment from the recent assessment and dividing
the difference with the standard error of difference (SEdiff) in
the control population. RCI= X2-X1/SE diff. The standard error of
difference (SEdiff) was calculated from the Onk-kong trial.

Cognitive impairment was defined as if any of the four measured
cognitive function domains at T1 was impaired more than 1 SD
or lower than the corresponding results of the testing session at
enrolment in Onk-kong trial. If the results were lower than -1.55
SD it was considered a severe cognitive impairment. Cognitive
Remediation Therapy the training program applied is based on
Cognitive Remediation Therapy as presented by Delahunty et al.
[33]. The training program is an individual treatment consisting of
paper and pen exercises given by a therapist certified to perform
CRT. It uses well-known, empirically tested learning methods,
such as error-less learning, scaffolding, verbal instructions, and
minimizing goals to sub-goals, for training the impaired functions
[30,31]. The original training program consists of 40 sessions, 50
minutes each, given 3-5 days a week over a 10-12 weeks period.

We modified the CRT-program, to be shorter and at a higher
cognitive level, since the cognitive impairment after false-positive
screening results and breast cancer treatment was assumed to
be less severe than in patients with a diagnosis of schizophrenia.
The modified training program was an abbreviated version of
CRT consisting of 16-18 sessions, 50 minutes each, given over
8-12 weeks. The sessions used were not altered in any way, but
the more complicated sessions were selected for more efficient
training in this cohort of participants with a higher cognitive level
compared with schizophrenic patients. The work with modifying
the program and choosing the sessions used was done under
supervision of Dr. Hikan Nyman, one of the certified psychologists
who introduced CRT in Sweden. Dr. Nyman has more than 30 years
of experience in neuropsychology. The sessions consisted of paper-
and-pen-exercises and exercises with forms and symbols and hand
movements. The sessions were chosen from the Swedish version
of CRT, from modules Cognitive Flexibility (session 1,7,8), Memory
A (session 9,11,15), Memory B (session 17-19, 22-24), Planning
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A (session 25,27,30,32,34-36) and Planning B (session 37-39)
Delahunty et al. [30]. The therapists consisted of two nurses and
one occupational therapist, who had participated in education on
CRT to get their certification. They were recruited from an ongoing
psychiatric study, where they participated as a therapist in CRT.
They worked in psychiatric clinics and had earlier experience of
using CRT in schizophrenic patients.

Statistics

The aim of this pilot study was to investigate the feasibility
and acceptability of CRT on patients with an objective cognitive
impairment in association with false-positive screening results
and breast cancer treatment. The study was not designed to
assess the efficacy of CRT; thus, pre-study sample size calculation
was not performed. The feasibility parameters were assessing
the recruitment of participants to the study, assessing participant
adherence to CRT, and participant retention on CRT. All baseline
characteristics are presented as means and standard deviations
or medians and interquartile ranges as appropriate, frequencies,
and percentages for continuous and categorical data, respectively,
unless otherwise mentioned. Baseline characteristics and cognitive-
domain-specific raw scores were compared between groups
with independent two-tailed t-tests and x? tests, for continuous
and categorical variables, respectively. All data conformed to the
assumptions of the statistical tests used to analyze them. A two-
sided 5% critical level for a statistical significance was employed.
Statistical analyses were performed using SAS version 9.2 for
Windows and SPSS version 18 for Mac OS.

Ethical Consent

The Regional Ethics Review Board at Karolinska Institute, in
Stockholm, approved this study, and all participants gave their
written informed consent before enrolment (Dnr 2006/560-31/2).

Result

Of the 68 with newly diagnosed early breast cancer and 57
benign finding women who completed a neuropsychological
assessmentatT1,31had cognitive impairment, 14 were randomized
to attend the CRT training program and 17 were randomized
to expectancy. Six of the 14 participants randomized to training
program attended and fulfilled the program; two were excluded
due to depressive symptoms on the BDI-scale and one couldn’t start
the program due to problems with finding an available trainer at
the time; Five declined participation in the program, two because of
having no subjective problems with cognition, three because of not
having time. The participants randomized to the training program,
who didn’t attend the program, were grouped together with the
participants randomized to expectancy, forming the expectancy
group. The participants who attended the training program formed
the training group. The training group consisted of 5 participants
with breast cancer and 1 participant with benign findings. The
expectancy group consisted of 14 participants with breast cancer
and 11 participants with benign finding. The training group was
two years older, was less married/cohabiting, and worked less
part-time than the expectancy group. The level of education was
similarly distributed in both groups (Table 1).

Table 1: Baseline demographic and characteristics of 31 women with cognitive impairment 9 months after breast cancer

or benign diagnosis, randomized to training or expectancy.

Characteristic Training (N=6) Expectancy (N=25) Total (N=31)
Age mean (SD mean), years 59,6 (6,9) 58,2 (8,0) 58,5 (7,7)
Age categories, 40-49 years 0 3 3
Age categories, 50-59 years 2 10 12
Age categories, 60-70 years 4 12 16
Education <12 years 3 14 17
Education >13 years 3 11 14
Civil status Married/ Cohabiting 3 18 21
Civil status Single/ Divorced/ Widowed 3 7 10
Work status Full time 2 7 9
Work status Part time 0 6 6
Work status Unemployed 4 12 16
Breast cancer 5 14 19
Benign finding 1 11 12
Menopausal status Premenopausal 0 7 7
Menopausal status Peri- or postmenopausal 6 18 24
CSI, Processing speed, mean (SD-mean) 4.0 (0.9) 3.9(0.9) 3.9(0.9)
CSI, Response speed, mean (SD-mean) 0.8(0.2) 0.7 (0.1) 0.7 (0.1)
CSI, Attention, mean (SD-mean) 11.0 (3.7) 12.0 (3.8) 11.8 (3.8)
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CSI, Memory, mean (SD-mean) 7.8 (0.4) 7.3(1.2) 7.4 (1.1)
Beck Anxiety Inventory 13.3(7.6) 10.0 (9.6) 10.6 (9.2)
Beck Depression Inventory 13.2(7.8) 8.2 (9.8) 9.1 (9.6)
Global Health Status 62.5(20.2) 70.3 (26.4) 68.8 (25.2)

Cognitive functions

The results showed no significant change in results between T1
and T2 in any of the groups (Table 2). Processing speed was lower
in the training group (-0, 33 SD) than in the expectancy group (0, 68

SD). The training group had higher results in response speed and
attention than the expectancy group (0, 79 SD respectively 0, 49 SD
and 0, 50 SD respectively -0, 03 SD). In both groups the results in
memory were equal (0, 27 SD respectively 0, 28 SD).

Table 2: Change in test scores from the four areas of cognitive function among 31 women with cognitive impairment
at 9 months after breast cancer or benign diagnosis compared to 12 months after breast cancer or benign diagnosis,

randomized to training or expectancy.

Cognitive Function Training Expectancy P
N=6 N=25
Performance speed, Mean (95% CI) -0.33 (-1.09- 0.44) 0.68 (-0.44 - 1.79) 0.34
Response speed, Mean (95% CI) 0.79 (-0.31 - 1.90) 0.49 (-0.43-1.41) 0.75
Attention, Mean (95% CI) 0.50 (-0.19 - 1.18) -0.03 (-0.65 - 0.58) 0.41
Memory, Mean (95% CI) 0.27 (-1.23-1.77) 0.28 (-0.31 - 0.88) 0.99

Feasibility of cognitive remediation therapy training
program

CRT has been successfully used to improve the function of
impaired cognitive ability Delahunty et al. [30]. We aimed to study
if CRT was also acceptable in the context that is the everyday life
of breast cancer patients. Recruitment of randomized participants
in the modified training program of CRT was demanding since
five participants declined to attend due to lack of time. The
participants attending the program made an effort and spend a
lot of time fulfilling the program. All six participants attended the
whole program, in total 16 sessions of 50 minutes each, during
a period of 8-12 weeks. For those with breast cancer, it was not
possible to synchronize their appointment time for CRT with their
clinical routine follow-up regime for breast cancer survivors as
part of their cancer survivorship care plan, due to lack of resource
flexibility. Four of the participants attending the training program
gave their view of the training program afterward. They all thought
the program was a positive experience. One thought it took too
long time and one thought it was too easy. There were three
different therapists involved in the study since the recruitment
period lasted a long time and they had other engagements as well.
They supervised two participants each. The therapist could only
supervise one participant at the time in the training program due to
the time consumption. At one time there was no therapist available
which lead to that one participant was not able to start the training
program.

Discussion

This small pilot study demonstrates the feasibility and
acceptability of CRT, a modified cognitive training program, on
a group of women with an objective cognitive impairment in

association with false-positive screening results or breast cancer
treatment. In addition, the study provides an opportunity to test
the process of recruiting participants, adherence to CRT, and
retention of participants on CRT. Moreover, the study provides
possible advice for the continued development of cognitive training
programs such as a modified version of Cognitive Remediation
Therapy. Our study design did not enable us to demonstrate the
feasibility and acceptability of the modified CRT program among
patients with an objective cognitive impairment associated with
false-positive screening results and breast cancer treatment.
All the eligible patients accepted to participate in the study, thus
recruitment of participants to the study was high. The modified
CRT-program contained too many sessions over time that is why we
needed to involve three different therapists. The therapists were
not solely dedicated to this pilot project, leading to less participant
adherence to CRT.

Moreover, the participants randomized to CRT perceived the
program as time-consuming and some could not accommodate the
scheduled CRT-program, leading to dropouts and low participant
retention on CRT Five out of 11 participants randomized to CRT
stated that they perceived the program as time- consuming and
preferred not to attend. However, the adherence and retention
of participants on CRT were good since all six participants who
began the program completed it. It was not possible to combine
the training sessions with clinical routine follow-up regime for
breast cancer survivors as part of their care plan since the CRT
was time-consuming and the routine health care system lacks
flexibility. The challenge was to find an intervention that suited
the patient population and offered cognitive rehabilitation. CRT as
developed by Delahunty et al. [30] has successfully been used in
studies of patients with cognitive impairment due to a diagnosis
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of schizophrenia Delahunty et al. [30]. Meta-analysis shows a
small to moderate effect of cognitive rehabilitation on (global)
cognitive outcome Delahunty et al. [30]. CRT has been used on
cognitive rehabilitation of cognitive impairment of other diagnoses,
such as brain tumor surgery, childhood psychiatric disorders,
and eating disorders. Cancer-related cognitive impairment can
affect cognitive abilities including attention, memory, executive
functions, and processing speed [33]. Equivalent cognitive abilities
are affected in patients with schizophrenia [33]. CRT is designed
specially to rehabilitate attention, memory, and executive function,
thus we believed it is a suitable program to be used as a cognitive
remediation therapy. We needed to modify the program, to fit
patients with more moderate cognitive impairment than those of
patients with schizophrenia. We didn’t change the content of the
program, but we shortened it down. Despite that, the training
program was time-consuming,.

A previous study has shown that only one female cancer patient
out of four desire psychological support and interventions [34].
A recent study showed similar finding, one in five patients with
metastatic colorectal cancer receiving first-line palliative treatment
used psychosocial services [35]. These studies are consistent with
our results of only half of the women with impaired cognitive
functions randomized to the training program participate, to attend
in the modified training program of CRT, and making the process
of recruiting participants difficult. Those participants that declined
found the program time-consuming. However, we had already
shortened the training program from the original program and
further reduction causes problems with the effect of the program.
The participants randomized to the training program, who didn’t
attend the program, were grouped together with the participants
randomized to expectancy.

This was done in order to study if the training program in itself
gave any effect on improving cognitive impairment. The lack of
positive results from the training program may be due to the small
sample size and the reduction of the material that we made. The
training program needs certified therapists to be effective. We had
problems with keeping the same therapist throughout the whole
study. The problem with the lack of continuity among the therapists
made the implementation of the study difficult, although it is not
clarified whether it affected the patients’ results. Beyond the follow-
up assessments, we did not use any specific questionnaires or tools
to further evaluate the feasibility and acceptability. The level we
chose to classify and detect impairment in cognitive function, 1 SD
below the individual’s baseline result, was wider than normal and
allowed for a greater level of chance.

We chose this level in order to be able to detect a more subtle
cognitive impairment since the literature implied that cognitive
dysfunction after breast cancer treatment is mild. In doing that we
knew that some of the individuals that would have a result implying
cognitive impairment would do so due to chance and not to a true
impairment. The number of interventional studies for improving
cognitive impairment after breast cancer treatment has increased in

recent years but are still few [36-38]. Pharmacological intervention
for fatigue and cognitive impairment after cancer treatment has
been tested in small studies, mainly with central nervous system
stimulants used for attention disorders, such as Modafinil and
Methylphenidate. Modafinil has been shown to enhance some
memory and attention skills after adjuvant treatment with
chemotherapy in breast cancer survivors [39]. Methylphenidate
shows no improvement in quality of life or fatigue.

In conclusion, the need for finding an intervention for
rehabilitating cognitive impairment due to false-positive screening
results or breast cancer treatment is still strong. We think that our
modified training program from CRT is ambitious and could be
worth developing further. This study has identified several logistical
issues and changes need to be made in the conduct of the CRT in
order to be useful also for breast cancer patients. Regardless of the
training method used, clear coordination between the oncological
treatment and the training program is needed; the training takes
place in premises in connection with the oncological activity and
is led by oncological staff such as CRT certified contact nurses if
possible and adapt the training sessions so that the patients who
work do not need to take time off from work. The latter is not least
important as patients with false-positive results should be able to
participate [40-42].
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