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Abstract
Purpose  Cancer-related cognitive impairment (CRCI) is under-addressed by healthcare professionals owing to a lack of 
clinical management guidelines. This European Delphi study proposes recommendations to healthcare professionals for the 
management of CRCI in patients with non-central nervous system (non-CNS) cancers.
Methods  Twenty-two recommendations were developed based on a literature review and authors’ clinical experience, split 
into three categories: screening, cognitive assessment, intervention. The survey included European professionals, experts 
in CRCI. The Delphi method was used: experts rated the clinical relevancy of recommendations on a 9-point Likert scale in 
three rounds. A recommendation was accepted if all votes were between 7 and 9. Recommendations not accepted in round 
1 and round 2 were deleted, or modified and rated in round 3.
Results  Eighteen professionals (psychologists, physicians, researchers) voted and accepted 15 recommendations. Experts 
recommended the systematic screening of CRCI, followed by a short objective cognitive assessment, if complaints screened. 
A comprehensive evaluation is recommended if CRCI persists 6 months post-treatment. Cognitive rehabilitation, physical 
activity, meditative-movement therapy, and multimodal intervention should be offered. Recommendations about frequency 
and duration of interventions, the professional to administer cognitive rehabilitation and the use of meditation and cognitive 
training without psychoeducation were not accepted.
Conclusions  This survey provides 15 recommendations to assist healthcare professionals in detecting, assessing and offering 
interventions for CRCI.
Implications for cancer survivors  These recommendations should be included in supportive care to help healthcare profes-
sionals to detect CRCI and propose the best available intervention for patients with cognitive complaints. Developing CRCI 
management in clinical settings would improve patients’ quality of life.

Keywords  Cancer · Cancer-related cognitive impairment · Screening · Non-pharmacological interventions · Cognitive 
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Introduction

Cancer-related cognitive impairment (CRCI) is one of the 
main symptoms experienced by patients with non-central 
nervous system (CNS) cancers and affecting their quality 
of life [1]. It refers to cognitive difficulties experienced by 
cancer survivors such as difficulty remembering things and 
difficulty focusing on tasks [2, 3].

Subjective cognitive difficulties, aka cognitive com-
plaints, assessed by self-reported questionnaires are usu-
ally representative of difficulties encountered in daily life. 
Cognitive complaints are often related with psychological 
factors (e.g., anxiety and depression), fatigue, pain, and 
sleep difficulties [4–6] but are not systematically related 
with objective cognitive impairment [7]. Objective impair-
ment is detected during neuropsychological evaluations 
by using cognitive tests. It mainly concerns attention, 
memory, executive functions, and processing speed [8, 9]. 
Around 30% of patients experience an objective overall 
cognitive impairment before and after adjuvant treatment 
[5, 10]. The term CRCI is used in this study to charac-
terize both subjective and objective cognitive difficulties 
observed in survivors with non-CNS cancer.

CRCI can last for several years for some patients [11] 
and thus affects the resumption of daily life activities. 
For example, a large web-based survey conducted among 
1610 cancer survivors found that CRCI had an impact on 
return to work for 76% of survivors who had cognitive 
complaints [12]. Furthermore, 75% of cancer survivors 
reporting CRCI in that study would have liked to receive 
help such as cognitive training, psychological support and 
physical rehabilitation.

CRCI has been recognized for over 20 years, with rec-
ommendations for screening and cognitive assessment 
established by expert societies such as the International 
Cancer and Cognition Task Force [13–16]. Although used 
in research studies to harmonize findings, these recommen-
dations are rarely followed by healthcare professionals and 
are not always applicable in clinical settings. In clinical prac-
tice, a neuropsychological assessment theoretically allows a 
patient to be offered individualized management of cognitive 
difficulties. Yet neuropsychological tests lack sensitivity to 
detect subtle cognitive difficulties affecting a patient’s daily 
routine and quality of life, which are better detected with 
self-report questionnaires. Neuropsychological tests are 
classically used to evaluate the efficiency of interventions, 
but the inclusion of patients in intervention groups relies on 
capturing cognitive complaints [17, 18]. Furthermore, the 
aim in research is to establish a standardized intervention 
rather than the most appropriate individualized intervention. 
Thus, clinical practice needs recommendations different than 
those used in research studies on interventions.

Over the past decade, the advent of research on interven-
tions to improve CRCI has led to several systematic reviews 
and meta-analyses showing the efficacy of non-pharmacolog-
ical interventions [19, 20], whereas no evidence to date sup-
ports pharmacological interventions [21]. Recent research has 
therefore focused mostly on non-pharmacological interven-
tions and, until now, cognitive training, cognitive rehabilita-
tion and physical activities seem the most effective [22–26]. 
Although some local schemes offering non-pharmacological 
interventions for CRCI have been reported in European coun-
tries, they are scarce in clinical settings because of the lack of 
financial resources and trained health professionals [27, 28].

To summarize, there is a lack of clinical recommendations 
and initiatives in Europe to detect and offer adapted interven-
tions to patients with cognitive complaints, so health profes-
sionals and patients are at loss when they arise [2, 29, 30]. 
A recent survey aiming to raise awareness among European 
public authorities about CRCI in patients with non-CNS can-
cers showed that CRCI is still insufficiently understood and 
considered by public authorities and healthcare professionals 
[28]. Although CRCI is starting to be included in survivor-
ship programs [31–33], numerous clinicians (e.g., oncologists, 
nurses, general practitioners) are not aware of the existence of 
these cognitive difficulties [30]. As a result, patients lack infor-
mation about CRCI, which goes undetected and unmanaged. 
In the Europe’s Beating Cancer plan [34], the current main 
framework for cancer control at the European Union level, 
very little attention is given to survivorship rehabilitation pro-
grams and their content, such as CRCI.

Management of CRCI (screening, evaluation, intervention) 
is therefore a major challenge in clinical practice, and health-
care professionals require concrete answers and applications to 
be able to support patients, especially once their treatment has 
been completed. In 2021, a collaboration with the innovative 
Partnership for Action Against Cancer (iPAAC) Joint Action, 
a scheme was undertaken to create guidelines to help public 
authorities to deal with CRCI [28]. Discussions with several 
stakeholders from public authorities, associations, and medical 
and research structures in Europe highlighted the need to guide 
health professionals. As a result of this collaboration, a con-
sultation on the subject was launched with European experts. 
Recommendations were drafted on the basis of a literature 
review and knowledge collected in clinical settings during the 
iPAAC project. Then, the Delphi method was used to estab-
lish a clinical consensus of experts on the issue of cancer and 
cognition for the management of CRCI.

Methods

The study used the Delphi methodology based on the RAND 
method [35]. This is a series of iterative questionnaires 
determining the clinical relevancy of recommendations to 
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be applied in clinical settings. The aim of this study was to 
propose expert-validated recommendations for health pro-
fessionals to help them manage CRCI.

Initiation of the Delphi study

The authors of the recommendations (MD, GB, ML, JLF, 
IHL, CC, and FJ) were psychologists (n=5), oncologists 
(n=1), and/or researchers (n=4), all studying CRCI. Each 
participated in a project under the iPAAC Joint Action to 
propose recommendations for public authorities to help them 
organize the management of CRCI. The project included a 
field survey (interviews with public authorities, associations, 
expert societies) and a literature review of interventions 
for CRCI. Results were summarized and used to establish 
recommendations for public authorities. These were then 
debated during a workshop including authors, the stake-
holders interviewed during the field survey and the public 
authorities. The project highlighted the need to establish rec-
ommendations that clinicians could implement in clinical 
settings [28]. The recommendations therefore focused on 
the entire care itinerary, from screening up to and including 
the intervention.

Establishment of recommendations

The recommendations were based on the data collected (sci-
entific literature review, non-scientific review, interviews 
with health professionals) on CRCI management during 
summer 2021 by MD for the iPAAC project [28] and on 
the clinical experience of the authors (GB, ML, JLF, IHL, 
CC, FJ). The scientific literature search was made on the 
Web of Science, Pubmed (MEDLINE), University of Mon-
treal, Wiley, and ScienceDirect databases (for the narrative 
review see [27]). The primary focus (articles used to develop 
the recommendations) was interventions to manage CRCI 
in adults with non-CNS cancers (e.g., cognitive training, 
rehabilitation, physical activity, meditation, yoga, cogni-
tive behavioral therapy). For details on data collection, see 
iPAAC guide [28]. The non-scientific review with a search 
engine (Google) and interviews with stakeholders during the 
iPAAC project covered patient management more broadly 
in five topics [28]:

–	 informing about CRCI;
–	 screening CRCI and evaluating cognitive functioning;
–	 organizing CRCI management (orienting, coordinating, 

offering interventions);
–	 managing CRCI to allow the return to work;
–	 identifying health professionals to be involved in CRCI 

management and training them.

Recommendations about screening and the evaluation 
of cognitive difficulties were based on the scientific litera-
ture review, complemented by the authors’ personal digital 
libraries on CRCI and data of health professionals’ iPAAC 
interviews.

Recommendations on interventions were based on the 
literature review (updated in 2022) and health profession-
als’ interviews in the iPAAC survey. Types of interventions 
were selected according to scientific evidence-based results, 
i.e., most studied interventions with evidence about their 
efficacy in improving cognitive complaints and/or cognitive 
functioning. They were defined as follows:

a)	 Cognitive training: improving cognitive difficulties using 
repetitive and sustained exercises (frequently computer-
ized) with incremental difficulty based on the patient’s 
performance.

b)	 Psycho-education: education/information about cogni-
tive functioning, how it might be affected by cancer and 
its treatments and how to deal with it. Psycho-education 
gives some advice and strategies to reduce cognitive dif-
ficulties encountered in daily life and thus improve qual-
ity of life.

c)	 Cognitive rehabilitation: interventions combining 
psycho-education, cognitive training, and/or cognitive 
behavioral therapy, in order to improve cognitive dif-
ficulties observed in daily life. Cognitive behavioral 
therapy proposes new behaviors to adopt, to improve or 
compensate for a specific function.

d)	 Physical activity: physical exercises such as aerobic 
exercises and walking.

e)	 Mindfulness / Meditation: breathing exercises, visuali-
zation and other techniques to develop attention, aware-
ness, relaxation.

f)	 Meditative movement therapy: gentle exercises com-
bined with relaxation such as yoga.

g)	 Multimodal interventions: combination of several 
approaches among those previously mentioned.

Participants

Experts were identified through the European iPAAC pro-
ject, cancer associations (e.g., Ligue Contre le Cancer), 
studies conducted on CRCI management in Europe, and 
the authors’ network of professional contacts. Participants 
were either healthcare professionals (e.g., clinical psycholo-
gists) involved in cancer survivorship care, physicians (e.g., 
oncologists) seeing cancer patients and aware of the issue 
of cognitive disorders, or researchers working in the field 
of cancer and cognition. Their status could be multiple, 
i.e., both healthcare professional and/or physician and/or 
researcher. They received an e-mail explaining the aim and 
procedure of the Delphi method to be able to participate in 
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the survey. Participants who agreed to participate received 
the link to complete each survey online.

Characteristics of participants were reported: professional 
activity, country of professional activity, number of years 
involved in this field, level of involvement in survivorship 
care, association or other membership, and involvement in 
the drafting of guidelines dedicated to cancer and cognition.

Survey development

After validation by the ethics committee of the University 
Hospital of Caen, the software LimeSurvey, provided by the 
University of Caen Normandy, was used to create the ques-
tionnaires. Each recommendation or group of recommen-
dations was preceded by a short state of the art and a short 
definition of the intervention (see the section ‘Establishment 
of recommendations’). A 9-point Likert scale was used to 
rate the clinical relevance and feasibility, including “1-Not 
agree at all”, “5-Undecided”, and “9-Totally agree”. Partici-
pants had to specify to what extent they thought the recom-
mendation was clinically relevant (i.e., useful and necessary 
for patients) and to what extent the recommendation could 
be feasible in their institution or another establishment (to 
be specified in the comment box). If the participant rated the 
recommendation 6 or less, a mandatory text box appeared to 
justify his/her disagreement. An optional text box was also 
available so that participants agreeing with the recommenda-
tion could add further information concerning their clinical 
experience, references, and discuss the suggestions associ-
ated with the recommendation. A tick box “I am not able to 
respond” was also available for participants who considered 
that the recommendation was not in their area of expertise.

Analysis

Characteristics of participants, i.e., country of professional 
activity, professional status, and previous participation in 
iPAAC, were compared with Chi² tests between individuals 
who did or did not participate in the Delphi survey.

A table of descriptive statistics was created for each round 
including: the number of participants, the median and range 
of scores, the number and percentage of participants agree-
ing and disagreeing. The percentages of responses were 
categorized as follows: “agree” percentage of participants 
who voted between 7 and 9; “neutral” who voted between 
4 and 6, “disagree” who voted between 1 and 3; and “not 
able to respond.” The proposal judgement based on RAND 
recommendations [35, 36] was rated according to the median 
(determines whether the recommendation is appropriate, 
inappropriate, or uncertain) and the voting range (determines 
if it is strong or relative) as follows:

•	 Appropriate with strong agreement: median ≥ 7 [7–9]

•	 Appropriate with relative agreement: median ≥ 7 [5–9]
•	 Inappropriate with strong agreement: median ≤ 3 [1–3]
•	 Inappropriate with relative agreement: median ≤ 3.5 

[1–5]
•	 Uncertain with indecisiveness: 4 ≤ median ≤ 6.5 [1–9]
•	 Uncertain with a lack of consensus: other cases

The recommendation was accepted only if a consensus 
was reached, i.e., only when the first condition (“Appropri-
ate with strong agreement”) was met.

Round 1 ‑ Survey

The first round required participants to rate the clinical 
relevancy and the clinical feasibility of the recommen-
dations, each on a 9-point Likert scale. Suggestions of 
applications in clinical settings, i.e., concrete examples, 
were associated with some recommendations to help par-
ticipants to understand its applicability. Recommendations 
were accepted if all participants voted 7 or more. No con-
sensus was expected for clinical feasibility, which depends 
on several factors from one country and clinical establish-
ment to another. However, the suggestions of participants 
(mandatory and optional text boxes) concerning clinical 
relevancy and clinical feasibility were essential to discuss 
the recommendations and provide the appropriate sugges-
tions in the discussion of this study.

Round 2 ‑ Survey

The second round concerned the recommendations for 
which no consensus was obtained during the first round. 
Only clinical relevancy was evaluated in this round, with 
the method previously described.

To assist participants in voting, a summary of the 
first-round results including descriptive statistics and an 
anonymized summary of comments was presented before 
each recommendation. The summary allowed participants 
to become aware of the group opinion and thus to open 
up the discussion concerning the acceptance or not of an 
intention. Furthermore, each participant received a per-
sonalized e-mail with his/her previous vote.

Acceptance of recommendation was less strict in the 
second round as outliers could be excluded. According 
to the HAS (French High Health Authority) guidelines, 
when there are 15 to 30 participants, two outliers may 
be excluded if there are no missing values and 1 outlier 
may be excluded if 1 value is missing [36, 37]. In other 
cases, extreme values were not excluded. In other words, 
the extreme values (2 maximum) could be excluded to 
obtain a consensus.
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Round 3 ‑ Survey

In the third and last round, the recommendations for which 
no consensus was obtained in the second round were either 
deleted or modified on the basis of the participants’ com-
ments. After the authors (MD, GB, ML, JLF, IHL, CC, FJ) 
had validated the new (modified) recommendations, they 
went to a final round of voting. As in the second round, 
only clinical relevancy was evaluated.

To help participants in voting, each one received a per-
sonalized e-mail with their previous vote and the sum-
mary (as previously described) of the second round to 
justify the deletions and modifications of the remaining 
recommendations.

Results

Participants

Thirty-nine experts were contacted and 18 accepted to par-
ticipate (at least one round responded entirely) in the sur-
vey (participation rate 46%). No difference was observed 
concerning the category and country of residence between 
experts who accepted to participate and those who did not 
answer the invitation. Nevertheless, experts who partici-
pated in the iPAAC survey were significantly more likely 
to participate in this Delphi study than experts whom did 
not participate in the iPAAC survey (p<0.001). The char-
acteristics of the 18 participants are described in Table 1. 
More than 60% of participants had clinical experience 
and daily contact with patients, including expertise on the 
organization of clinical facilities.

Delphi survey

Table 2 summarizes the recommendations arising from 
the three rounds.

Round 1

Among the 22 recommendations, six reached a consensus 
(judged as appropriate with strong agreement) and were 
accepted (see Table 2): Recommendations 1, 6, 7, 14, 19, 
21.

For the remaining recommendations, three were judged 
appropriate with relative agreement, and 13 were judged 
uncertain with a lack of consensus (see Table 2). There-
fore, these 16 recommendations went to a second round 
of voting.

Round 2

In the second round, four recommendations were judged 
as appropriate with relative agreement. After excluding 
extreme values, the recommendations 2, 3, 4, and 22 were 
accepted (see Table 2).

The remaining 12 recommendations were judged as 
uncertain, with a lack of consensus. Following the experts’ 
comments, the recommendations for which no consensus 
was reached were either removed or modified to be voted in 
the third round. The five recommendations related to cogni-
tive training “alone” were removed, i.e., recommendations 
8 to 12 (see Table 2).

Concerning the seven remaining recommendations, they 
were modified according to the experts’ suggestions (see 
Table 2).

Table 1   Characteristics of the 18 participants

a Oncologist, geriatrician, hematologist, psychiatrist, physical and 
rehabilitation medicine doctor
b Clinical psychologist, work psychologist, and neuropsychologist
c Post-doc researcher, associate professor and professor.
AFSOS French association of oncological support, ICCTF Interna-
tional Cognition and Cancer Task Force, SNLF Neuropsychological 
Society of French Language, IPAAC​ International Partnership for 
Action Against Cancer

Characteristics n (%)

Category
  Physiciana 5 (28)
  Psychologistb 3 (17)
  Researcherc 4 (22)
  Physician + researcher 2 (11)
  Psychologist + researcher 4 (22)
Years of experiences in « Cancer and Cognition » domain
  ≤5 years 4 (22)
  6 < years ≤ 10 7 (39)
  > 10 years 7 (39)
Involvement in patient management
  Clinical relationship with patients 11 (61)
  Research involving a relationship with patients 3 (17)
  Academic research 4 (22)
Member of learned societies (e.g., ICCTF, AFSOS, SNLF) 14 (78)
Involved in creating previous guidelines concerning « Can-

cer and Cognition » (AFSOS and ICCTF)
2 (11)

  ➔ iPAAC​ 13 (72)
Country of residence
  France 12 (67)
  Belgium 2 (11)
  Denmark 2 (11)
  Portugal 1 (6)
  Netherlands 1 (6)
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Round 3

In the final round, seven recommendations had to be voted 
again to reach a consensus. Two recommendations were 
judged as appropriate with strong agreement, one recom-
mendation as appropriate with relative agreement, and the 
four others as uncertain with a lack of consensus. After 
excluding the extreme values, three more recommendations 
reached consensus. Thus, the recommendations 5, 13, 15, 
16, and 17were accepted (see Table 2).

As this was the final round, the recommendations 18 and 
20 that did not reach consensus were deleted.

The final recommendations that reached consensus during 
the three rounds are listed in Table 3.

Discussion

In Europe, management of CRCI in patients with non-CNS 
cancers is a growing concern. Therefore, this Delphi study 
aimed to develop guidelines for supporting patients with 
CRCI based on scientific evidence and expert knowledge. 
Eighteen experts in CRCI (psychologists, physicians and 
researchers) approved 15 out of 22 recommendations.

In summary, experts recommended systematically 
screening for CRCI followed by a short objective cognitive 
assessment if cognitive complaints screened. A compre-
hensive evaluation (including a neuropsychological assess-
ment and an evaluation of co-factors) should be performed 
if CRCI persists for more than 6 months post-treatment. 

Table 3   Final list of accepted recommendations

Recommandations

Screening of cognitive complaints
  Recommendation 1 Every patient should be screened for cognitive complaints
  Recommendation 2 Screening of cognitive complaints should be realized with simple questions from validated questionnaires
  Recommendation 3 If cognitive complaints have been screened, their severity and their impact on daily living should be assessed 

with a validated self-report questionnaire
Cognitive assessment
  Recommendation 4 In the event of cognitive complaints, a short objective cognitive evaluation should be performed
  Recommendation 5 If persistence of CRCI detected around 6 months post-treatment (such as chemotherapy), the patient should 

undergo a medical consultation to explore etiology of cognitive impairment. This consultation could be 
complemented by a neuropsychological assessment with a neuropsychologist.

  Recommendation 6 To adapt the support to patients’ needs, factors associated with cognitive impairment should be assessed, i.e., 
mainly anxiety, depression, fatigue, sleep, and pain

  Recommendation 7 In the event of significant cognitive complaints and/or objective cognitive impairment related to cancer and/
or its treatments, non-pharmacological supervised supports should be offered to patients

Psycho-education
  Recommendation 13 At least one psycho-education session should be offered to all cancer patients with cognitive complaints

Cognitive rehabilitation
  Recommendation 14 A cognitive rehabilitation program, i.e., combining psycho-education with cognitive training and/or cogni-

tive behavioral therapy (for CRCI), should be offered to all cancer patients with CRCI, to improve com-
plaints and cognitive functioning in daily life activities

  Recommendation 15 Frequency and duration of the sessions, and duration of the program should be adapted to the patient and the 
establishment where the intervention takes place

  Recommendation 16 On-site sessions and/or home-based exercises should be offered
  Recommendation 17 Duration of the session of cognitive rehabilitation (cognitive training + psycho-education) should be at least 

45 min
Physical activity
  Recommendation 19 Whatever cognitive intervention already offered, physical activity should be offered to all cancer patients 

with CRCI, to improve cognitive performances and health status
Meditative movement therapies
  Recommendation 21 Meditative movement therapies (i.e., gentle exercises combined with relaxation such as yoga) may be consid-

ered as a therapeutic option and offered to patients with CRCI, according to their preferences, to improve 
cognitive functioning and quality of life

Multimodal interventions
  Recommendation 22 Multimodal interventions, i.e., cognitive intervention combined with other approaches chosen according 

to patients’ preferences and needs (among physical activity and mind body therapies), are preferable to 
improve CRCI and associated symptoms
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Non-pharmacological supervised interventions should be 
offered, prioritizing cognitive rehabilitation (including 
psycho-education), physical activity, meditative movement 
therapies, or multimodal intervention.

Screening for CRCI

Patients should be systematically screened for cognitive 
impairment (Recommendation 1) with simple questions 
from validated questionnaires (Recommendation 2). In 
the literature, the large majority of studies on interven-
tions included patients with perceived cognitive difficulties 
assessed trough self-report questionnaires (e.g., FACT-Cog, 
EORTC QLQ C30, CFQ) [22, 23] or using simple ques-
tions (e.g., “do you have concerns about your memory or 
other thinking abilities following cancer treatment?” [18]). 
In clinical setting for example, the Capital Region of Den-
mark’s working group [38] and Regional Cancer Centers in 
Sweden [39] recommend using questionnaires with check-
boxes such as the NCCN distress thermometer (listing a 
variety of symptoms including concentration/memory) to 
detect the need for rehabilitative care. Then if cognitive 
complaints are detected with simple questions (see sugges-
tions Table 2), their severity and their impact on daily living 
should be assessed with a validated self-report questionnaire 
(Recommendation 3). The choice of the self-report ques-
tionnaire depends on the time available and the language 
involved. The panel of experts mainly proposed the FACT-
Cog [15] which has several advantages: available in several 
languages; evaluates the impact of cognitive difficulties on 
quality of life; specific to patients with cancer as it has been 
developed and validated by cancer patients. Another ques-
tionnaire validated in cancer patients and recommended by 
the Cancer Neuroscience Initiative Working group [16] is 
the Patient-Reported Outcome Measurement Information 
System Cognitive Function, short form [40, 41].

Ideally, screening should be performed throughout the 
healthcare pathway of the patient, i.e., at the time of diag-
nosis, during adjuvant treatments, and at the end of adju-
vant treatments (suggestions of Recommendation 1, see 
Table 2). If there are some initiatives in clinical settings 
to screen symptoms and supportive care needs, it is not 
yet generalized and cognitive difficulties have not been 
well identified. Thus, regarding the resources available for 
now in clinical settings, the experts emphasized the need 
for evaluation in the months following the end of adju-
vant treatments (radiotherapy and/or chemotherapy). The 
progressive introduction of digital tools in the follow-up 
of patients, such as app to assess cancer treatments side-
effects, will be a lever to screen and follow more easily 
cognitive complaints.

Cognitive assessment

In the event of cognitive complaints attested by a self-
report questionnaire (screening), it is recommended to 
perform a short objective cognitive evaluation (Recom-
mendation 4) before the comprehensive neuropsychologi-
cal evaluation. The choice of test will depend on several 
factors such as the age of the patient, the health profes-
sional available (e.g., trained nurse or neuropsychologist) 
and the time needed to perform the evaluation. Accord-
ing to the literature and our experience of clinical set-
tings, the following tests would be appropriate: the MOCA 
[42] or the combination of The Hopkins Verbal Learn-
ing Test-Revised [43], the Trail-Making Test [44], and 
the Controlled Oral Word Association [45] recommended 
by the ICCTF [14]. Although cognitive screening tests 
(MOCA and MMSE) lack of sensitivity to detect subtle 
cognitive difficulties encountered by patients, the MOCA 
seems more sensitive than MMSE in older cancer patients 
[46]. The MOCA can be administered by every trained and 
attested professional, whereas the other tests require a psy-
chologist specialized in neuropsychology. New screening 
tools (inspired by the MOCA with a lower ceiling effect) 
have also been created in an attempt to provide a tool fast 
to use in clinical settings and sensitive to CRCI [47].

Then, according to the experts, if persistent CRCI is 
detected six months after treatments, whether or not an 
intervention has been performed, a medical check-up 
should be done. Thus, the etiology of cognitive difficul-
ties such as the use of psychotropic medications, biologi-
cal disorders (e.g., anemia), or comorbidities, should be 
evaluated and a neuropsychological evaluation performed, 
if needed (new recommendation 5). The choice of cogni-
tive tests should be made by the neuropsychologist who, 
if needed, can rely on the scientific literature about CRCI 
[13]. This consultation should include the evaluation of 
associated factors such as anxiety, depression, sleep disor-
ders and fatigue (Recommendation 6). The arbitrary date 
of six months has been proposed based on the literature 
and expert comments, considering that CRCI is supposed 
to decrease six months after treatments [48, 49]. Obvi-
ously, it is not required to wait 6 months if an evaluation 
seems necessary, but it is recommended to avoid perform-
ing an evaluation in the weeks following the end of treat-
ment because of the persistence of symptoms that are sup-
posed to decrease progressively.

CRCI is characterized by cognitive complaints not sys-
tematically related with neuropsychological assessment 
[7]. Although neuropsychological evaluation is essential 
to the differential diagnosis and to determine the domains 
impaired, it should not be a prerequisite for having access 
to an intervention.
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Interventions

As soon as a patient has cognitive complaints and irre-
spective of their confirmation by objective cognitive tests, 
a non-pharmacological supervised intervention should be 
offered (Recommendation 7). In the scientific literature 
on non-pharmacological interventions, computerized cog-
nitive training seems to be widely studied and beneficial 
for improving CRCI [23, 50], especially improving verbal 
memory and processing speed [51]. However, no consen-
sus has been found on its use without the association with 
psycho-education. According to the comments of the first 
and second rounds, the main reason of disagreement was 
that cognitive training alone is not effective in improving 
the difficulties encountered on a daily basis and must be 
accompanied by psycho-education. Moreover, the lack of 
standardization of training and the heterogeneity observed 
in clinical settings makes it difficult to reach a consensus on 
what cognitive training should comprise (e.g., duration and 
frequency of the sessions). Thus, the five recommendations 
related to cognitive training “alone” were removed. On the 
other hand, the experts recommended offering at least one 
session of psycho-education for patients with cognitive com-
plaints [52] (Recommendation 13). As defined in the method 
section, this session is essential to reassuring patients by 
informing about “normal” cognitive functioning and CRCI 
but also offering some advices to reduce difficulties encoun-
tered in daily life.

Cognitive rehabilitation, i.e., programs combining psy-
cho-education with cognitive training [24] or with cogni-
tive-behavioral therapy [53, 54], was recommended by the 
experts (Recommendation 14). According to the network 
meta-analysis by Cheng et al. (2022), each approach focus-
ing on cognition (cognitive training, psychoeducation, and 
cognitive rehabilitation) is beneficial for particular cogni-
tive domains. Combining these approaches would there-
fore improve cognition in both subjective and objective 
ways [51]. However, owing to the heterogeneity of studies, 
the choice of the frequency and duration of interventions 
is down to the healthcare professional’s preference (Rec-
ommendation 15). On-site sessions combined with home-
based exercises should be offered in first instance to promote 
follow-up (Recommendation 16) with a minimum duration 
of 45min of combined psycho-education and cognitive 
training (Recommendation 17). No consensus was reached 
concerning the professional who should perform the cogni-
tive rehabilitation (Recommendation 18, deleted). Indeed, 
depending on the health organizations and the countries, 
different professionals might possess the skills needed to 
administer cognitive rehabilitation. They should be chosen 
according to their specialty and the impairments observed. 
Psychologists specialized in neuropsychology and/or cog-
nitive rehabilitation should be prioritized to administer 

cognitive rehabilitation. Speech therapists specialized in 
neuropsychology may also administer cognitive rehabilita-
tion but should rather be recommended in the event of lan-
guage impairments such as occupational therapists for motor 
impairments. The experts also suggested that psycho-edu-
cation could be administered by oncologists, nurses, medi-
cal doctors, and therapists with a specialization (university 
diploma) in rehabilitation or neuropsychology. This is not 
an exclusive list and the healthcare professionals required 
could differ from one country to another.

Physical activity (Recommendation 19) and “meditative 
movement therapies” (Recommendation 21) were recom-
mended by the experts. Both interventions have been proven 
to reduce the cognitive complaints of patients with non-CNS 
cancers [55–58], however, knowledge of the benefits of 
activity on objective cognition is still limited [59]. Exer-
cises are already offered by some associations (e.g., Ligue 
Contre le Cancer in France) and cancer centers (adapted 
physical activity), and several public authorities or health 
organizations across Europe (e.g., France, Denmark, Nor-
way, Sweden), including the World Health Organization, 
encourage cancer survivors to undertake physical activity 
[28, 60]. Thus, physical activity in general should be pro-
moted and recommended/prescribed by physicians in the 
event of cognitive complaints.

Mindfulness/meditation therapy did not reach a con-
sensus, owing to a lack of evidence concerning its efficacy 
(Recommendation 20, deleted). While few studies have dem-
onstrated an improvement in objective cognitive function-
ing [61, 62] it would appear to be particularly beneficial for 
attention [51]. Moreover, meditation/mindfulness improves 
cognitive complaints and psychological outcomes [63–65]. 
Thus, although not recommended for managing CRCI in 
the present survey, it might be proposed by patients’ asso-
ciations and cancer centers as an additional activity to be 
performed at home alone or in groups to improve patients’ 
well-being.

Finally, multimodal interventions are recommended 
(Recommendation 22). Although there have only been a 
few studies in non-CNS cancer patients [18, 66], a recent 
network meta-analysis found that each type of intervention 
specifically improves some cognitive domains [51]. For 
example, cognitive training is more effective to improve 
verbal memory and processing speed, whereas psycho-
education is more effective on executive functioning, and 
meditation/mindfulness on attention. Thus, combining sev-
eral approaches could be more efficient to improve global 
cognitive functioning. Moreover, a multimodal intervention 
could be more effective by acting on several factors that are 
putatively implicated in CRCI [67].

Other therapies targeting associated factors might reduce 
cognitive complaints such as acupuncture for pain [68, 69] 
and cognitive behavioral therapy for sleep [68] or fatigue 
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[70]. These interventions were not proposed in the recom-
mendations owing to a lack of evidence concerning their 
efficiency on CRCI.

Integration in clinical settings

Management of CRCI remains underdeveloped in clinical 
settings. Information to the patient and the professional 
is insufficient. Some initiatives are emerging at the local 
level thanks to patients’ associations, hospitals and can-
cer centers trying to respond to patients’ needs [2, 30]. 
However, there are several limitations: (a) no system-
atic offer to patients with cognitive complaints; (b) poor 
communication concerning management availability; (c) 
some interventions not free of charge; (d) when in hospital 
and cancer center: lack of desire of patients to return to 
their place of treatment; (e) few interventions for CRCI 
available in clinical settings; (f) limited in capacity and 
often prioritized for patients returning to work; (g) when 
on-site, especially available in large cities. These limita-
tions reflect the social inequalities encountered in access-
ing CRCI management. In this study, the experts recom-
mended physical activity and psycho-education which 
can be made readily available to patients (online access 
options [71, 72], reimbursement) and should be offered to 
patients as a priority if no cognitive training is available. 
Multimodal intervention was strongly recommended by 
experts during the iPAAC workshop [28], however, multi-
modal intervention is more difficult to implement in clini-
cal settings owing to the requirements for coordination 
between different healthcare professionals and the need 
for greater patient participation.

Limitations and strengths

This Delphi study has some limitations including the low 
number of participants, without representation of all the 
European countries. Our knowledge of this subject across 
Europe is therefore non exhaustive. As observed during the 
iPAAC project [28], there are few professionals who are 
experts in CRCI across Europe. The participation rate below 
50% highlights the need to inform the health professionals 
involved in the care of cancer survivors. A choice was made 
to include only professionals who are expert in the domain 
of CRCI and its management, excluding de facto patients, 
and also some health professionals (e.g., nurses and general 
practitioners), whereas it would have been useful to have 
feedback from those primarily concerned or involved to bet-
ter refine the recommendations. Furthermore, some points 
were not addressed in the vote owing to the lack of scien-
tific evidence, such as “should the intervention be performed 
individually or in a group.” Although this prevents the crea-
tion of a “ready-to-use” management, we felt that it would 

be more appropriate for some interventions’ characteristics 
to be decided according to the patient and the care facility.

To our knowledge, this is the first study conducted 
according to the Delphi consensus method developed at 
RAND for CRCI management [73]. Strengths of this study 
also included the development of recommendations based 
on scientific and clinical knowledge. Recommendations 
were not developed at national level but based on European 
survey (iPAAC) and involved health professionals dealing 
with patients with CRCI and researchers’ experts of CRCI 
of several countries.

Conclusion

These recommendations are designed for healthcare profes-
sionals to guide them in the management of CRCI, from 
detection, through evaluation to intervention. The existence 
of evidence for interventions to manage CRCI should guide 
decision-makers in providing resources for this type of sup-
portive care.

This Delphi survey recommends systematically screen-
ing for CRCI. In the event of cognitive complaints, a short 
objective cognitive evaluation should be performed. If CRCI 
persists longer than six months post-treatment, experts rec-
ommend evaluating the etiology of cognitive difficulties 
(medical consultation and neuropsychological assessment, 
if needed). If CRCI is screened, non-pharmacological inter-
ventions should be offered, prioritizing cognitive rehabili-
tation, physical activity, meditative movement therapies or 
multimodal intervention. Healthcare professionals should 
refer patients with cognitive complaints according to local 
resources and the preferences and needs of patients. It is 
essential for the development of CRCI management that 
healthcare professionals become actors in strengthening and 
expanding existing initiatives.

Future perspectives would be for these recommenda-
tions to be relayed by public health authorities to inform 
all healthcare professionals dealing with non-CNS cancer 
patients. Interventions based on these recommendations 
should then be developed according to the resources avail-
able in each country.

Acknowledgements  We would like to acknowledge the French 
National Cancer Institute (Inca), the Belgium National Institute of 
Public Health (Sciensano), UNICANCER, Antares consulting and the 
members of the innovative partnership for action against cancer who 
contributed to the initiation of this work. We would like to thank Dji-
hane Ahmed-Lecheheb and Aurélie Capel for the review of the recom-
mendations, Ray Cook for reviewing the English style, and the experts 
who participated in this survey (Ali Amidi, Bérengère Beauplet, Béné-
dicte Clin-Godard, Melanie Cogné, Julie Daul, Sabine Deprez, Mela-
nie Dos Santos, Frédéric Fiteni, Véronique Gerat-Muller, Bénédicte 
Giffard, Sophie Jacquin-Courtois, Monick Leal, Laurent Pascal, Joy 
Perrier, Jean Petrucci, Anne Rogiers, Charlotte Sleurs, Lisa Wu).



	 Journal of Cancer Survivorship

1 3

Author contribution  All authors contributed to the conception of the 
recommendations. Online questionnaire conception, data collection 
and analysis were performed by Mylène Duivon. The first draft of the 
manuscript was written by Mylène Duivon and authors (Marie Lange, 
Giulia Binarelli, Cécile Charles, Isabelle Hardy-Leger, Florence Joly) 
commented on previous versions of the manuscript. All authors read 
and approved the manuscript.

Data availability  Data generated during this study are available from 
the corresponding author on reasonable request.

Declarations 

Ethics approval  Approval was obtained from the ethics committee « 
Comité Local d’Éthique de la Recherche en Santé » of the University 
Hospital and the University of Caen Normandy, in France.

Consent to participate  Informed consent was obtained from all indi-
vidual participants included in the study.

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Schmidt ME, Wiskemann J, Steindorf K. Quality of life, problems, 
and needs of disease-free breast cancer survivors 5 years after 
diagnosis. Qual Life Res. 2018;27:2077–86.

	 2.	 Bolton G, Isaacs A. Women’s experiences of cancer-related cog-
nitive impairment, its impact on daily life and care received for 
it following treatment for breast cancer. Psychol Health Med. 
2018;23:1261–74.

	 3.	 Von Ah D, Habermann B, Carpenter JS, Schneider BL. Impact of 
perceived cognitive impairment in breast cancer survivors. Eur J 
Oncol Nurs. 2013;17:236–41.

	 4.	 Duivon M, Giffard B, Desgranges B, Perrier J. Are sleep com-
plaints related to cognitive functioning in non-central nerv-
ous system cancer? A Systematic Review. Neuropsychol Rev. 
2021;32(3):483–505.

	 5.	 Lange M, Arbogast SL, Hardy-Léger I, Rigal O, Le Fel J, Pistilli 
B, et al. Cognitive change in breast cancer patients up to 2 years 
after diagnosis. JNCI: J Natl Cancer Inst. 2022;115:322–31.

	 6.	 Pullens MJJ, De Vries J, Roukema JA. Subjective cognitive dys-
function in breast cancer patients: A systematic review. Psycho-
Oncology. 2010;19:1127–38.

	 7.	 Bray VJ, Dhillon HM, Vardy JL. Systematic review of self-
reported cognitive function in cancer patients following chemo-
therapy treatment. J Cancer Surviv. 2018;12:537–59.

	 8.	 Ganz PA, Kwan L, Castellon SA, Oppenheim A, Bower JE, 
Silverman DHS, et al. Cognitive complaints after breast cancer 

treatments: Examining the relationship with neuropsychological 
test performance. J Natl Cancer Inst. 2013;105:791–801.

	 9.	 Janelsins MC, Heckler CE, Peppone LJ, Ahles TA, Mohile SG, 
Mustian KM, et al. Longitudinal trajectory and characterization of 
cancer-related cognitive impairment in a nationwide cohort study. 
J Clin Oncol. 2018;36:3231–9.

	10.	 Lange M, Hardy-Léger I, Licaj I, Pistilli B, Rigal O, Le Fel J, et al. 
Cognitive impairment in patients with breast cancer before sur-
gery: results from a CANTO cohort subgroup. Cancer Epidemiol 
Biomark Prev. 2020;29:1759–66.

	11.	 Koppelmans V, Breteler MMB, Boogerd W, Seynaeve C, Gundy 
C, Schagen SB. Neuropsychological performance in survivors of 
breast cancer more than 20 years after adjuvant chemotherapy. J 
Clin Oncol. 2012;30:1080–6.

	12.	 Lange M, Licaj I, Clarisse B, Humbert X, Grellard JM, Tron 
L, et al. Cognitive complaints in cancer survivors and expecta-
tions for support: results from a web–based survey. Cancer Med. 
2019;8:2654–63.

	13.	 Lange M, Castel H, Le Fel J, Tron L, Maillet D, Bernaudin M, 
et al. How to assess and manage cognitive impairment induced by 
treatments of non-central nervous system cancer. Neurosci Biobe-
hav Rev. 2019;107:602–14.

	14.	 Wefel JS, Vardy J, Ahles T, Schagen SB. International Cogni-
tion and Cancer Task Force recommendations to harmonise stud-
ies of cognitive function in patients with cancer. Lancet Oncol. 
2011;12:703–8.

	15.	 Wagner LI, Sweet J, Butt Z, Lai J, Cella D. Measuring patient 
self-reported cognitive function: development of the functional 
assessment of cancer therapy-cognitive function instrument. J 
Support Oncol. 2009;7:W32–9.

	16.	 Henneghan AM, Van Dyk K, Kaufmann T, Harrison R, Gibbons 
C, Heijnen C, et al. Measuring self-reported cancer-related cogni-
tive impairment: recommendations from the cancer neuroscience 
initiative working group. JNCI: J Natl Cancer Inst. 2021;00:1–9.

	17.	 Von Ah D, Carpenter JS, Saykin A, Monahan P, Wu J, Yu M, 
et  al. Advanced cognitive training for breast cancer survi-
vors: a randomized controlled trial. Breast Cancer Res Treat. 
2012;135:799–809.

	18.	 Cherrier MM, Anderson K, David D, Higano CS, Gray H, Church 
A, et al. A randomized trial of cognitive rehabilitation in cancer 
survivors. Life Sci. 2013;93:617–22.

	19.	 Binarelli G, Joly F, Tron L, Arbogast SL, Lange M. Management 
of cancer-related cognitive impairment: a systematic review of 
computerized cognitive stimulation and computerized physical 
activity. Cancers. 2021:13.

	20.	 Zeng Y, Dong J, Huang M, Zhang JE, Zhang X, Xie M, Wefel JS, 
et al. Nonpharmacological interventions for cancer-related cogni-
tive impairment in adult cancer patients: a network meta-analysis. 
Int J Nurs Stud. 2020;104:103514.

	21.	 Miladi N, Dossa R, Dogba MJ, Cléophat-Jolicoeur MIF, Gagnon 
B. Psychostimulants for cancer-related cognitive impairment in 
adult cancer survivors: a systematic review and meta-analysis. 
Support Care Cancer. 2019;27:3717–27.

	22.	 Bray VJ, Dhillon HM, Bell ML, Kabourakis M, Fiero MH, Yip D, 
et al. Evaluation of a web-based cognitive rehabilitation program 
in cancer survivors reporting cognitive symptoms after chemo-
therapy. J Clin Oncol. 2017;35:217–25.

	23.	 Dos Santos M, Hardy-Léger I, Rigal O, Licaj I, Dauchy S, Levy 
C, et al. Cognitive rehabilitation program to improve cognition 
of cancer patients treated with chemotherapy: {A} 3-arm rand-
omized trial. Cancer. 2020;126:5328–36.

	24.	 Ercoli LM, Petersen L, Hunter AM, Castellon SA, Kwan L, Kahn-
Mills BA, et al. Cognitive rehabilitation group intervention for 
breast cancer survivors: results of a randomized clinical trial. 
Psycho-Oncol. 2015;24:1360–7.

http://creativecommons.org/licenses/by/4.0/


Journal of Cancer Survivorship	

1 3

	25.	 Ferguson RJ, Sigmon ST, Pritchard AJ, LaBrie SL, Goetze RE, 
et al. A randomized trial of videoconference-delivered cogni-
tive behavioral therapy for survivors of breast cancer with self-
reported cognitive dysfunction. Cancer. 2016;122:1782–91.

	26.	 Hartman SJ, Nelson SH, Myers E, Natarajan L, Sears DD, Palmer 
BW, et al. Randomized controlled trial of increasing physical 
activity on objectively measured and self-reported cognitive func-
tioning among breast cancer survivors: the memory & motion 
study. Cancer. 2018;124:192–202.

	27.	 Binarelli G, Duivon M, Joly F, Ahmed-Lecheheb D, Lange M. 
Cancer-related cognitive impairment: current perspectives on the 
management of cognitive changes following cancer treatment. 
Expert Rev Neurother. 2023;0:1–20.

	28.	 Guide: Practices and recommendations for the management of cog-
nitive impairements after cancer. [Internet]. ipaac.eu. [cited 2022 
May 31]. Available from: https://​www.​ipaac.​eu/​res/​file/​outpu​ts/​wp4/​
pract​ices-​recom​menda​tions-​cancer-​cogni​tive-​impai​remen​ts.​pdf

	29.	 He S, Lim CYS, Dhillon HM, Shaw J. Australian oncology 
health professionals’ knowledge, perceptions, and clinical prac-
tice related to cancer-related cognitive impairment and utility of 
a factsheet. Support Care Cancer. 2022;30:4729–38.

	30.	 Smidt K, Mackenzie L, Dhillon H, Vardy J, Lewis J, Loh SY. The 
perceptions of Australian oncologists about cognitive changes in 
cancer survivors. Support Care Cancer. 2016;24:4679–87.

	31.	 esmo-patient-guide-survivorship.pdf [Internet]. [cited 2022 May 
31]. Available from: https://​www.​esmo.​org/​conte​nt/​downl​oad/​
117593/​20615​18/​file/​esmo-​patie​nt-​guide-​survi​vorsh​ip.​pdf

	32.	 Survivorship care for cancer-related late and long-term effects 
[Internet]. NCCN.org. 2020. [cited 2022 May 31]. Available from: 
https://​www.​nccn.​org/​patie​nts/​guide​lines/​conte​nt/​PDF/​survi​vorsh​
ip-​crl-​patie​nt.​pdf

	33.	 Runowicz CD, Leach CR, Henry NL, Henry KS, Mackey HT, 
Cowens-Alvarado RL, et al. American Cancer Society/American 
Society of Clinical Oncology Breast Cancer Survivorship Care 
Guideline. CA Cancer J Clin. 2016;66:43–73.

	34.	 European Commision. Europe’s Beating Cancer Plan [Internet]. 
[cited 2022 May 31]. Available from: https://​prima​rysou​rces.​brill​
online.​com/​browse/​human-​rights-​docum​ents-​online/​commu​nicat​
ion-​from-​the-​commi​ssion-​to-​the-​europ​ean-​parli​ament-​and-​the-​
counc​il;​hrdhr​d4679​0058

	35.	 Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, 
Lazaro P, et  al. The RAND/UCLA Appropriateness Method 
User’s Manual [Internet]. RAND Corporation; 2001. [cited 2022 
Dec 8]. Available from: https://​www.​rand.​org/​pubs/​monog​raph_​
repor​ts/​MR1269.​html

	36.	 Houédé N, Leutenegger E, Lomma M, Bellera C. Formal consen-
sus method to evaluate the conformity of prescription of a recently 
approved chemotherapy treatment in an observatory study. PLoS 
One. 2015;10:1–14.

	37.	 Recommandations par consensus formalisé (RCF) [Internet]. 
Haute Autorité de Santé. [cited 2022 Dec 8]. Available from: 
https://​www.​has-​sante.​fr/​jcms/c_​272505/​fr/​recom​manda​tions-​
par-​conse​nsus-​forma​lise-​rcf

	38.	 Region Hovedstadens arbejdsgruppe. Støtte til livet med kræft 
[Internet]. 2014. [cited 2023 June 6]. Available from: https://​www.​
regio​nh.​dk/​til-​fagfo​lk/​Sundh​ed/​Tvaer​sekto​rielt-​samar​bejde/​kroni​
sk-​sygdom/​Docum​ents/​RH_​Forb-​skema_​QR_​01.​pdf

	39.	 Regionala cancercentrum I samverkan. Bedömning av rehabiliter-
ingsbehov [Internet]. [cited 2023 June 6]. Available from: https://​
cance​rcent​rum.​se/​samve​rkan/​vara-​uppdr​ag/​cance​rreha​bilit​ering/​
bedom​ning-​av-​rehab​ilite​rings​behov/

	40.	 Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, et al. 
The Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS): progress of an NIH Roadmap cooperative group 
during its first two years. Med Care. 2007;S3–11

	41.	 Henneghan AM, Van Dyk K, Zhou X, Moore RC, Root JC, Ahles 
TA, et al. Validating the PROMIS cognitive function short form 
in cancer survivors. Breast Cancer Res Treat. 2023;201:139–45.

	42.	 Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, White-
head V, Collin I, et al. The montreal cognitive assessment, MoCA: 
a brief screening tool for mild cognitive impairment. J Am Geriatr 
Soc. 2005;53:695–9.

	43.	 Benedict RH, Schretlen D, Groninger L, Brandt J. Hopkins Verbal 
Learning Test–Revised: Normative data and analysis of inter-form 
and test-retest reliability. Clin Neuropsychol. 1998;12:43–55.

	44.	 Reitan RM. Validity of the trail making test as an indicator of 
organic brain damage. Percept Mot Skills. 1958;8:271–6.

	45.	 Ruff R, Light R, Parker S, Levin H. Benton controlled oral word 
association test: reliability and updated norms. Arch Clin Neu-
ropsychol. 1996;11:329–38.

	46.	 Rambeau A, Beauplet B, Laviec H, Licaj I, Leconte A, Chatel C, 
et al. Prospective comparison of the Montreal Cognitive Assess-
ment (MoCA) and the Mini Mental State Examination (MMSE) 
in geriatric oncology. J Geriatric Oncol. 2019;10:235–40.

	47.	 Baghdadli A, Arcuri GG, Green CG, Gauthier LR, Gagnon P, 
Gagnon B. The Fast Cognitive Evaluation (FaCE): a screen-
ing tool to detect cognitive impairment in patients with cancer. 
BMC Cancer. 2023;23:35.

	48.	 Jansen CE, Cooper BA, Dodd MJ, Miaskowski CA. A pro-
spective longitudinal study of chemotherapy-induced cogni-
tive changes in breast cancer patients. Support Care Cancer. 
2011;19:1647–56.

	49.	 Vardy JL, Bray VJ, Dhillon HM. Cancer-induced cognitive 
impairment: practical solutions to reduce and manage the chal-
lenge. Future Oncol. 2017;13:767–71.

	50.	 Damholdt MF, Mehlsen M, O’Toole MS, Andreasen RK, Ped-
ersen AD, Zachariae R. Web-based cognitive training for breast 
cancer survivors with cognitive complaints—a randomized con-
trolled trial. Psycho-Oncology. 2016;25:1293–300.

	51.	 Cheng ASK, Wang X, Niu N, Liang M, Zeng Y. Neuropsychologi-
cal interventions for cancer-related cognitive impairment: a net-
work meta-analysis of randomized controlled trials. Neuropsychol 
Rev. 2022;

	52.	 Bernstein LJ, McCreath GA, Nyhof-Young J, Dissanayake D, Rich 
JB. A brief psychoeducational intervention improves memory 
contentment in breast cancer survivors with cognitive concerns: 
results of a single-arm prospective study. Support Care Cancer. 
2018;26:2851–9.

	53.	 Myers JS, Cook-Wiens G, Baynes R, Jo MY, Bailey C, Krigel 
S, et al. Emerging From the haze: a multicenter, controlled pilot 
study of a multidimensional, psychoeducation-based cognitive 
rehabilitation intervention for breast cancer survivors deliv-
ered with telehealth conferencing. Arch Phys Med Rehabil. 
2020;101:948–59.

	54.	 Schuurs A, Green HJ. A feasibility study of group cognitive reha-
bilitation for cancer survivors: enhancing cognitive function and 
quality of life. Psycho-Oncology. 2013;22:1043–9.

	55.	 Derry HM, Jaremka LM, Bennett JM, Peng J, Andridge R, Sha-
piro C, et al. Yoga and self-reported cognitive problems in breast 
cancer survivors: a randomized controlled trial. Psycho-Oncology. 
2015;24:958–66.

	56.	 Gokal K, Munir F, Ahmed S, Kancherla K, Wallis D. Does walk-
ing protect against decline in cognitive functioning among breast 
cancer patients undergoing chemotherapy? Results from a small 
randomised controlled trial. PLoS One. 2018;13:1–23.

	57.	 Koevoets EW, Schagen SB, de Ruiter MB, Geerlings MI, Witlox 
L, van der Wall E, et al. Effect of physical exercise on cogni-
tive function after chemotherapy in patients with breast cancer: 
a randomized controlled trial (PAM study). Breast Cancer Res. 
2022;24:36.

https://www.ipaac.eu/res/file/outputs/wp4/practices-recommendations-cancer-cognitive-impairements.pdf
https://www.ipaac.eu/res/file/outputs/wp4/practices-recommendations-cancer-cognitive-impairements.pdf
https://www.esmo.org/content/download/117593/2061518/file/esmo-patient-guide-survivorship.pdf
https://www.esmo.org/content/download/117593/2061518/file/esmo-patient-guide-survivorship.pdf
https://www.nccn.org/patients/guidelines/content/PDF/survivorship-crl-patient.pdf
https://www.nccn.org/patients/guidelines/content/PDF/survivorship-crl-patient.pdf
https://primarysources.brillonline.com/browse/human-rights-documents-online/communication-from-the-commission-to-the-european-parliament-and-the-council;hrdhrd46790058
https://primarysources.brillonline.com/browse/human-rights-documents-online/communication-from-the-commission-to-the-european-parliament-and-the-council;hrdhrd46790058
https://primarysources.brillonline.com/browse/human-rights-documents-online/communication-from-the-commission-to-the-european-parliament-and-the-council;hrdhrd46790058
https://primarysources.brillonline.com/browse/human-rights-documents-online/communication-from-the-commission-to-the-european-parliament-and-the-council;hrdhrd46790058
https://www.rand.org/pubs/monograph_reports/MR1269.html
https://www.rand.org/pubs/monograph_reports/MR1269.html
https://www.has-sante.fr/jcms/c_272505/fr/recommandations-par-consensus-formalise-rcf
https://www.has-sante.fr/jcms/c_272505/fr/recommandations-par-consensus-formalise-rcf
https://www.regionh.dk/til-fagfolk/Sundhed/Tvaersektorielt-samarbejde/kronisk-sygdom/Documents/RH_Forb-skema_QR_01.pdf
https://www.regionh.dk/til-fagfolk/Sundhed/Tvaersektorielt-samarbejde/kronisk-sygdom/Documents/RH_Forb-skema_QR_01.pdf
https://www.regionh.dk/til-fagfolk/Sundhed/Tvaersektorielt-samarbejde/kronisk-sygdom/Documents/RH_Forb-skema_QR_01.pdf
https://cancercentrum.se/samverkan/vara-uppdrag/cancerrehabilitering/bedomning-av-rehabiliteringsbehov/
https://cancercentrum.se/samverkan/vara-uppdrag/cancerrehabilitering/bedomning-av-rehabiliteringsbehov/
https://cancercentrum.se/samverkan/vara-uppdrag/cancerrehabilitering/bedomning-av-rehabiliteringsbehov/


	 Journal of Cancer Survivorship

1 3

	58.	 Oh B, Butow PN, Mullan BA, Clarke SJ, Beale PJ, Pavlakis N, 
et al. Effect of medical Qigong on cognitive function, quality of 
life, and a biomarker of inflammation in cancer patients: A rand-
omized controlled trial. Support Care Cancer. 2012;20:1235–42.

	59.	 Campbell KL, Zadravec K, Bland KA, Chesley E, Wolf F, 
Janelsins MC. The Effect of exercise on cancer-related cogni-
tive impairment and applications for physical therapy: sys-
tematic review of randomized controlled trials. Phys Ther. 
2020;100:523–42.

	60.	 World Health Organization. Physical activity [Internet]. [cited 
2022 Jul 22]. Available from: https://​www.​who.​int/​news-​room/​
fact-​sheets/​detail/​physi​cal-​activ​ity

	61.	 Johns SA, Von Ah D, Brown LF, Beck-Coon K, Talib TL, Alyea 
JM, et  al. Randomized controlled pilot trial of mindfulness-
based stress reduction for breast and colorectal cancer survivors: 
effects on cancer-related cognitive impairment. J Cancer Surviv. 
2016;10:437–48.

	62.	 Milbury K, Chaoul A, Biegler K, Wangyal T, Spelman A, Meyers 
CA, et al. Tibetan sound meditation for cognitive dysfunction: 
results of a randomized controlled pilot trial. Psycho-Oncology. 
2013;22:2354–63.

	63.	 Duval A, Davis GC, Khoo E-L, Romanow H, Shergill Y, Rice 
D, et al. Mindfulness-based stress reduction and cognitive func-
tion among breast cancer survivors: a randomized controlled trial. 
Cancer. 2022;128:2520–8.

	64.	 Reich RR, Lengacher CA, Alinat CB, Kip KE, Paterson C, 
Ramesar S, et al. Mindfulness-Based stress reduction in post-
treatment breast cancer patients: immediate and sustained effects 
across multiple symptom clusters. J Pain Symptom Manag. 
2017;53:85–95.

	65.	 Van der Gucht K, Ahmadoun S, Melis M, de Cloe E, Sleurs C, 
Radwan A, et al. Effects of a mindfulness-based intervention on 
cancer-related cognitive impairment: {Results} of a randomized 
controlled functional magnetic resonance imaging pilot study. 
Cancer. 2020;126:4246–55.

	66.	 Leclerc AF, Slomian J, Jerusalem G, Coucke P, Bury T, Deflandre 
D, et al. Exercise and education program after breast cancer: ben-
efits on quality of life and symptoms at 3, 6, 12, and 24 months’ 
follow-up. Clinical Breast Cancer. 2018;18:e1189–204.

	67.	 Lange M, Joly F. How to identify and manage cognitive 
dysfunction after breast cancer treatment. J Oncol Pract. 
2017;13:784–90.

	68.	 Liou KT, Root JC, Garl GJ, Li Y, Li QS, et al. Effects of acupunc-
ture versus cognitive behavioral therapy on cognitive function 
in cancer survivors with insomnia: {A} secondary analysis of a 
randomized clinical trial. Cancer. 2020;126:3042–52.

	69.	 Tong T, Pei C, Chen J, Lv Q, Zhang F, Cheng Z. Efficacy of acu-
puncture therapy for chemotherapy-related cognitive impairment 
in breast cancer patients. Med Sci Monit. 2018;24:2919–27.

	70.	 Goedendorp MM, Knoop H, Gielissen MFM, Verhagen CAH-
HVM, Bleijenberg G. The effects of cognitive behavioral therapy 
for postcancer fatigue on perceived cognitive disabilities and 
neuropsychological test performance. J Pain Symptom Manag. 
2014;47:35–44.

	71.	 Yoga les vidéos de Sylvie. Ligue contre le cancer. [Internet]. [cited 
2023 Apr 7]. Available from: https://​www.​ligue-​cancer.​net/​artic​
le/​56855_​yoga-​les-​videos-​de-​sylvie

	72.	 Dossier: Cancer et troubles cognitifs - RoseUp Association [Inter-
net]. [cited 2023 Apr 7]. Available from: https://​www.​rose-​up.​fr/​
magaz​ine/​dossi​er-​cancer-​troub​les-​cogni​tifs-​memoi​re/

	73.	 Mazariego C, Jefford M, Chan RJ, Roberts N, Millar L, Anazodo 
A, et al. Priority recommendations for the implementation of 
patient-reported outcomes in clinical cancer care: a Delphi study. 
J Cancer Surviv. 2022;16:33–43.

Publisher’s note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.ligue-cancer.net/article/56855_yoga-les-videos-de-sylvie
https://www.ligue-cancer.net/article/56855_yoga-les-videos-de-sylvie
https://www.rose-up.fr/magazine/dossier-cancer-troubles-cognitifs-memoire/
https://www.rose-up.fr/magazine/dossier-cancer-troubles-cognitifs-memoire/

	Improve the management of cancer-related cognitive impairment in clinical settings: a European Delphi study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 
	Implications for cancer survivors 

	Introduction
	Methods
	Initiation of the Delphi study
	Establishment of recommendations
	Participants
	Survey development
	Analysis
	Round 1 - Survey
	Round 2 - Survey
	Round 3 - Survey


	Results
	Participants
	Delphi survey
	Round 1
	Round 2
	Round 3


	Discussion
	Screening for CRCI
	Cognitive assessment
	Interventions
	Integration in clinical settings
	Limitations and strengths

	Conclusion
	Acknowledgements 
	References


