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Abstract

Background and Aim: Cognitive impairments are among the most common consequences of breast cancer
and its associated treatments, potentially affecting multiple domains of patients’ cognitive functioning. The
present study aimed to investigate the effect of cognitive rehabilitation on memory, processing speed, and
executive functions in women diagnosed with breast cancer.

Methods: This quasi-experimental study employed a multi-group pretest—posttest design with a three-month
follow-up. The study population consisted of 30 women with breast cancer who attended treatment centers in
Urmia in 2024. Participants were selected using purposive sampling and assigned to intervention (n = 15) and
control (n = 15) groups. The intervention group received a Cognitive Rehabilitation Therapy (CRT) program
consisting of 12 weekly sessions of 45 minutes each, based on the protocol developed by Sohlberg and Mateer
(2001), while the control group was placed on a waiting list. Research variables were assessed using the N-Back
Test (working memory), the Stroop Effect Test (selective attention and processing speed), and the Wisconsin Card
Sorting Test (WCST) for executive functions.

Results: The cognitive rehabilitation significantly improved memory performance, processing speed, and
executive functions at both the posttest and follow-up assessments (P <0.01). Moreover, an increase in the number
of correct responses and a reduction in response time and reaction time were observed in the intervention group.
The intervention showed large effect sizes across all variables, ranging from 0.60 to 0.68.

Conclusion: The findings suggest that cognitive rehabilitation, as a non-invasive, structured, and group-based
intervention, can play an effective role in improving cognitive functions and mitigating the cognitive
consequences of breast cancer and its treatment.
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Extended Abstract

Background and Objective

Breast cancer is among the most common
malignancies worldwide, with a rising
incidence in developing countries (Chen et
al., 2025). Although advances in treatment
have improved survival, 17-75% of
survivors  experience  Cancer-related
Cognitive Impairment (CRCI), affecting
memory, processing speed, and executive
functions (Ho et al., 2024; Oliva et al.,
2024). These deficits can persist for years,
severely impacting quality of life, work
capacity, and social participation.
Pharmacological interventions have limited
efficacy and adverse effects (Yang et al.,
2025), prompting interest in non-
pharmacological approaches. Cognitive
Rehabilitation Therapy (CRT) has emerged
as a promising, safe, and cost-effective
intervention (Merceur et al., 2024).
However, research gaps persist, including
limited studies in non-Western populations,
small samples, and short follow-ups
(Demos-Davies et al., 2024). Given the
high prevalence of CRCI among Iranian
women, this study evaluated the
effectiveness of a structured, group-based
CRT program on memory, processing
speed, and executive functions in women
with breast cancer.

Methods

This quasi-experimental study employed a
pretest-posttest multi-group design with a
three-month  follow-up. The  study
population comprised women with breast
cancer attending oncology centers in
Urmia, Iran, in 2024. Using purposive
sampling, 30 participants meeting inclusion
criteria (female, age 18—75 years, breast
cancer stages I-III, no severe psychiatric
disorders, no cognitive-affecting
medications in the past six months) were

enrolled. Participants were randomly
assigned to an intervention group (n = 15)
or a waiting-list control group (n = 15)
using block randomization (block size of 4)
to ensure baseline equivalence on key
variables (age, disease stage, and treatment
type). Allocation concealment was
maintained.

The intervention group received a 12-
session CRT program based on the
Sohlberg and Mateer (2001) protocol,
consisting of weekly 45-minute group
sessions targeting attention, memory,
processing speed, and executive functions
through progressively challenging
structured exercises. The control group
received no intervention during the study
period. Assessments were conducted at
baseline, immediately post-intervention,
and at three-month follow-up using
validated instruments: the N-Back Test for
working memory (Kane et al., 2007), with
reliability of 0.78 in the Iranian population
(Amani et al., 2016); the Stroop Test for
selective attention and processing speed
(reliability 0.80-0.91; Zare et al., 2014);
and the Wisconsin Card Sorting Test
(WCST) for  executive  functions,
specifically completed categories and
perseverative errors  (reliability 0.85;
Ajilchi et al., 2013). Data were analyzed
using repeated-measures ANOVA with
Bonferroni post-hoc tests. Effect sizes were
calculated using partial eta squared (n?). All
analyses used SPSS version 25, with
significance set at P < 0.05. The study was
approved by the ethics committee
(IR.UMA.REC.1403.013) and followed
Helsinki Declaration principles.

Results

The findings demonstrated that cognitive
rehabilitation significantly improved all
three cognitive domains in the intervention
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group compared to the control group, with
large effect sizes across all variables (n? =
0.60-0.69). For working memory,
significant Time x Group interactions were
observed for the number of correct
responses (F=46.94, P <0.001, n*=0.626)
and reaction time (F = 58.77, P < 0.001, n?
= 0.639). The intervention group showed a
substantial increase in correct responses
and decreased reaction time from pre-test to
post-test, with sustained improvement at
follow-up.  For  processing  speed,
significant Time x Group interactions were
found for both reaction time (F =83.92, P <
0.001, n* = 0.616) and number of errors (F
=16.69, P < 0.001, n> = 0.373), indicating
that participants in the intervention group
responded faster and more accurately after
treatment. Notably, reaction time decreased
from 542.77 ms at pre-test to 522.87 ms at
post-test, with sustained improvement at
follow-up (519.90 ms).

For executive functions, the intervention
group showed a significant increase in
completed categories on the WCST (F =
4227, P < 0.001, n* = 0.602) and a
significant decrease in perseverative errors
(F = 16.58, P < 0.001, n* = 0.372),
indicating improved cognitive flexibility
and reduced cognitive rigidity. Completed
categories increased from 4.00 at pre-test to
5.60 at post-test, while perseverative errors
decreased from 12.40 to 7.00. Critically, all
improvements were maintained at the three-
month follow-up, with no significant
differences between post-test and follow-up
scores (P > 0.05), demonstrating the
durability of the intervention effects.
Bonferroni post-hoc comparisons

confirmed that differences between pre-test
and post-test, and pre-test and follow-up,
were significant for all variables (P <
0.001), while differences between post-test
and follow-up were non-significant (P >
0.05), confirming sustained benefits.

Conclusion

This study provides robust evidence that a
structured, group-based cognitive
rehabilitation program effectively improves
memory, processing speed, and executive
functions in Iranian women with breast
cancer, with sustained benefits lasting at
least three months. These improvements
likely arise from enhanced neuroplasticity
and strengthening of prefrontal neural
networks through repetitive, targeted
cognitive exercises (Sohlberg & Mateer,
2017; Tao et al., 2017). The group format
may have provided additional social
support and reduced isolation, further
contributing to cognitive and emotional
well-being. These findings address
significant research gaps by providing
evidence from a Middle Eastern population
and underscore the importance of
integrating non-invasive, low-cost
cognitive interventions into comprehensive
cancer care. However, limitations include a
relatively small sample size, lack of an
active  control group, and limited
geographic generalizability. Future
research with larger samples, longer
follow-ups, and active comparator groups is
recommended to confirm these findings and
enhance broader applicability of CRT in

diverse cancer survivor populations.
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