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Key Points






Cancer related cognitive impairment is often reported by patients treated with
chemotherapy for breast cancer.
A previously successful cognitive rehabilitation intervention for this issue was
trialled in a clinical setting.
Approximately 20% of patients attending the centre per year expressed interest
with approximately 10% attending the program.
Participants were highly satisfied and improved significantly on executive
functioning performance.
This small group cognitive rehabilitation approach appears feasible for clinical
centres.
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1. Background

Cancer-related cognitive impairment (CRCI) has been demonstrated following
adjuvant chemotherapy for breast cancer.1 Cross sectional studies have reported
frequencies of CRCI up to 75% and impacting areas of cognition such as memory,
attention, executive functioning, and processing speed.2 Cognitive changes may
endure for up to 10 years following treatment and may impact quality of life (QoL),
relationships, and occupational functioning.3
Although impact of CRCI is increasingly recognised, relatively few published
studies have investigated CRCI interventions4. “Responding to Cognitive Concerns”
(ReCog) is a cognitive rehabilitation (CR) intervention developed to address CRCI in
adult cancer survivors using skills training and compensatory strategies and has been
evaluated in two previous studies. In the first study, intervention participants
improved significantly more than waitlist participants in overall neuropsychological
performance, immediate memory, delayed memory, and visuospatial/constructional
performance.5 Intervention participants also reported improved perceptions of
cognitive and social functioning. A later randomised controlled trial demonstrated that
intervention participants improved significantly more than waitlist participants in
processing speed, perceived cognitive impairment, and cognitive self-efficacy.6
Previous studies showed moderate to large within-group effect sizes.5,6
However, both these studies were conducted in research settings. There is
considerable interest in implementing psycho-oncology CR interventions clinically,
but such a trial has not yet been reported. This study aimed to evaluate the feasibility
and effect size of implementing ReCog within a clinical setting. This is an important
step in assessing the suitability of implementing such interventions clinically, since
there are currently no specific evidence-based interventions that have been
recommended for managing CRCI in routine practice.

2. Method
2.1 Participants
Twenty-seven female participants enrolled following university and hospital
ethics approval (HREC/15/MHS/10) at Mater Cancer Care Centre, Brisbane,
Australia, during June 2015 to November 2016. A priori power calculations estimated
27 participants for 80% power to detect within-participant effect size d=0.5 as per
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previous ReCog research5,6 (one-tailed testing, α=0.05). Eligibility criteria were (a)
breast cancer history, (b) treatment with chemotherapy, (c) completed primary
treatment 6 to 60 months prior, (d) no anticipated cancer treatments apart from
hormonal medications, (e) self-reported cognitive complaints, (f) able to speak, read,
and write English fluently.
2.2 Procedure
Women treated with chemotherapy for breast cancer at the centre in the
previous 2 years were mailed and could elect further information or no further
contact. Treating health professionals also discussed the study with patients attending
the centre. Potential participants contacted researchers and underwent telephone
screening to assess eligibility and provide demographic/clinical data. Enrolled
participants completed baseline assessment, participated in the 4-week intervention in
groups of 3 to 9 participants, and then completed post-intervention assessment.
2.3 Intervention
ReCog is a manualised intervention using self-regulatory CR and cognitive
behavioural principles. ReCog involves skills training, compensatory strategies, group
discussion, and between-session homework. Session topics are: (1) aging, health,
cancer and cognitive function; (2) memory; (3) attention; and (4) fatigue, emotions
and cognition. Facilitators completed a two-hour training workshop with the manual’s
co-author. Weekly two-hour group sessions were co-facilitated by an occupational
therapist and a second occupational therapist or occupational therapy student.
2.4 Measures
2.4.1 Participant satisfaction
Primary outcomes were recruitment rate and participant satisfaction measured
with ratings of (a) satisfaction with the program, (b) change in cognitive functioning,
and (c) likelihood of recommending the program to friends with similar problems on a
5-point Likert scale, plus overall program rating from 1(very poor) to 10(excellent).
Participants also commented on most enjoyable, least enjoyable, and otherwise
noteworthy aspects of the program. This measure was used in previous ReCog
studies5,6.
2.4.2 Other measures
Self-reported cognition was assessed with the 37-item Functional Assessment
of Cancer Therapy-Cognitive Scale (FACT-Cog3).7 The measure contains four
subscales: perceived cognitive impairments (PCI), perceived cognitive abilities
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(PCA), comments from others (OTH), and impact on QoL (IQL). The online
WebNeuro battery comprised 11 computerised tasks assessing seven objective
cognitive domains.8 QoL was evaluated with the 30-item European Organisation for
Research and Treatment of Cancer QoL Questionnaire Core 30 version 3 (EORTCQLQ-C30)9 and distress with the 10-item Kessler Psychological Distress Scale
(K10).10

3. Results
Fifty-six volunteers were screened: 31 respondents from a mailout to 225
patients and 25 invited by treating staff. Of these 56, 27 enrolled, 25 were unable
(timing/work/transport/other issues), and 4 were ineligible. Two of 27 participants
withdrew before baseline assessment (T1) for scheduling conflicts, yielding 25
participants who completed T1 assessments and the intervention. Six participants did
not respond to post-treatment (T2) assessment reminders and their T1 scores were
carried forward.
Participants’ mean age was 49.9 years (SD=10.4); they completed 14.8 years
of education (SD=2.9); and finished primary treatment 14.3 months previously
(SD=9.2). All participants had surgery for treatment, 96% had chemotherapy, 81%
had radiotherapy, and 58% received hormone therapy.
As Table 1 shows, all participants endorsed at least moderate satisfaction with
ReCog and believed their cognitive problems had improved, and 95% would
recommend the program. Average program rating was 8.68/10 (SD=1.20). Feedback
on most valued components most often endorsed program content (81% of
participants) and group interaction (50% of participants).
Baseline FACT-Cog3 mean scores (Table 2) were impaired relative to a
previous demographically-similar community sample.6 WebNeuro mean Z scores
showed significant baseline impairment relative to the WebNeuro standardisation
sample8 on Working Memory and Impulsivity. From baseline to post-intervention,
participants demonstrated significant one-tailed within-participant t-test improvement
in some of the domains (Table 2). Two of four FACT-Cog3 subscales improved: PCI,
t(23)= -1.72, p=.050, and IQL, t(23)= -2.93, p=.004. Improved physical functioning,
t(23)= -1.86, p=.038, role functioning, t(23)= -2.07, p=.025, cognitive functioning,
t(23)= -1.90, p=.036, and social functioning t(23)= -2.02, p=.028 were reported on
EORTC-QLQ-C30. Psychological distress reduced, t(23)= 2.58, p=.009. On objective
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cognitive functioning, participants demonstrated improved information processing
efficiency, t(24)= -2.60, p=.008, and executive functioning, t(24)= -3.28, p=.002.
Significant effects showed small to moderate effect sizes (Table 2). Using Bonferroni
adjusted significance testing for 21 comparisons (p=.002), only the executive
functioning improvement remained significant.

4. Conclusions
Results showed it was feasible to deliver group CR within clinical practice.
Participants were highly satisfied, comparable to previous ReCog research5. Group
interaction was valued by many participants, differing from online cognitive training
which is also evidence-based but lacks this social component4. After correction for
multiple comparisons, participants improved significantly on a measure of objective
executive functioning. Effect sizes suggested modest improvements also in selfreported cognition, QoL, and distress, but larger samples are needed to test
replicability. Limitations include use of an English speaking, highly educated sample
from a single centre.
These findings imply that small group CR interventions are effectively
translatable into clinical practice. Consideration could be given to providing CR
intervention earlier than 6 months post treatments, since returning to work impeded
participation for many volunteers.
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TABLE 1 Participant satisfaction

M (SD)

Endorsed moderately
or greater, %

How satisfied are you with the treatment
you received through the group program?

4.53 (0.51)

100

To what extent have your cognitive
problems changed since the group
treatment?

4.21 (0.42)

100

If you had a friend with a similar problem,
how likely is it that you would recommend
they attend this program?

4.47 (0.61)

95

8.68 (1.20)

100

Item (range 1-5)

Item (range 1-10)
Overall, how would you rate the program?
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TABLE 2

Outcomes on secondary measures

Measurea
T1
T2
1-tailed p
d
FACT-Cog3
PCI (0-72)
37.08(15.72)
42.29(14.19)
.050
.33
PCA (0-28)
18.75(6.86)
17.79(6.57)
.845
-.14
OTH (0-16)
12.46(3.55)
12.83(4.05)
.186
.11
IQL (0-16)
8.92(4.92)
10.67(4.43)
.004
.36
WebNeuro
Verbal memory
-0.05(0.90)
-0.07(0.96)
.569
-.02
Working memory
-0.59(1.41)
-0.28(1.03)
.054
.22
Attention
-0.23(0.81)
-0.20(0.85)
.402
.04
Information processing
-0.36(0.62)
-0.15(0.59)
.008
.35
Executive function
0.03(0.61)
0.56(0.69)
.002
.87
Response speed
-0.14(0.84)
-0.06(1.04)
.357
.09
Impulsivity
-0.46(0.43)
-0.32(0.55)
.090
.33
EORTC-QLQ-C30 (0-100)
Physical function
84.44(15.19)
87.22(16.67)
.038
.18
Role function
77.78(21.80)
82.64(21.69)
.025
.22
Emotional function
64.58(24.85)
68.06(24.66)
.164
.14
Cognitive function
55.56(24.41)
61.81(28.44)
.036
.26
Social function
60.42(30.62)
70.14(32.59)
.028
.32
Global QoL
62.85(17.72)
66.67(18.71)
.063
.22
Fatigueb
43.52(21.21)
37.50(21.19)
.025
.28
b
Nausea/vomiting
3.47(6.91)
6.94(10.90)
.989
-.50
Painb
33.33(25.54)
25.69(24.56)
.031
.30
b
Distress (10-50)
22.79(8.63)
20.00(7.50)
.009
.32
a
Mean(SD) and possible ranges are shown for self-report measures, and Z-scores for
WebNeuro domains. Positive effect sizes (d) represent improved functioning.
b
Lower scores indicate better functioning

