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ABSTRACT 
Health literacy is essential in cancer care. Low health literacy compromises the capacity to maintain 
one’s health through self-management and collaboration with healthcare providers, especially 
when facing c og nitive side effects related to cancer and its trea tmen ts. Cancer-rela ted cognitive 
impairment (CRCI) is a common phenomenon among cancer pa tien ts and migh t determine a 
significant impact on their quality of life, yet it is still under identified by both clinicians and patients. 
This perspective aims to discuss the implications of patients’ and healthcare professionals’ lack of 
awareness on the matter and argues about the importance of improving the level of information on 
CRCI to mitigate difficulties in identifying and managing such manifestations on various levels. 
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. The role of health literacy in oncology 

ealth literacy, first introduced in the 1970s by 
imonds [ 1 ], pr imar ily refers to the ability to acquire, 
rocess and comprehend fundamental health 

nformation, enabling individuals to make informed 

hoices [ 2 ]. In particular, the concept of health literacy 
ncompasses three main aspects: understanding health, 
ealthcare and health sy st ems; proc essing and utilizing 

nformation in various forma ts rela t ed t o health and 

ealthcare; and the capacity to maintain one’s health 

hrough self-management and collaboration with 

ealthcar e pr oviders [ 3 ]. 
Over the last two decades, increasing a tten tion has 

een devot ed t o the c onc ept, rec og nizing its substantial 
enefits for individual and public health [ 3 ]. This has led 

any countries, including some European Union mem- 
er Stat es, t o pr ior itize health literacy in their policies 
nd practices [ 4 ]. Adequate health literacy is essential 
or promoting health and preventing diseases, as well- 
nformed individuals are more likely to adopt healthy 
ehaviors, seek healthcare when necessary and effec- 

ively manage their chronic health conditions [ 5 ]. This is 
specially relev an t in the onc olog ical field , wher e pa tien ts 
ave compelling needs for support and information [ 6 , 7 ]. 

Nonetheless, people may have limitations in their 
ealth lit eracy, due t o the influenc e of fact ors such 
ONTACT Maria Vittoria Ferrari mariavittoria.ferrari@ieo.it 
2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group 

his is an Open Ac c ess article distributed under the terms of the Cr eativ e Commons A ttribution-
 http:// creativecommons.org/ licenses/by- nc- nd/ 4.0/ ), which permits non-commercial re-use, d
ited, and is not alter ed , transformed , or built upon in any wa y. T he t erms on which this article h
uthor(s) or with their c onsent . 
s education, language, ac c ess t o healthcar e r esour ces 
nd culture [ 8 ]. Consequently, a low level of health 

iteracy can lead to poor decision-making, poor disease 
anagement, non-adherenc e t o prescribed therapies 

nd worsening health conditions [ 9 ]. Individuals with 

ower health literacy face greater difficulties processing 

nformation, r eport poor er psy cholog ical out c omes and 

xperience a lower quality of life, while those with higher 
ealth literacy appear better informed and able to take 
n a more active role in managing their health [ 10 ]. Such 

 onsequenc es are particularly evident among individuals 
ith lower educational attainment and constrained finan- 

ial and social means [ 8 , 11 ]. Furthermore, individuals with 

ower health literacy are at higher risk of enc ount ering 

dverse health c onsequenc es, including difficulties in 

ompr ehending health-r ela ted informa tion and making 

nformed choic es, ultimat ely affecting their ov erall w ell- 
eing [ 12 ]. On the other hand, personal characteristics, 
uch as emotional and c og nitive impact of cancer, socio- 
emographic and clinical factors and the oncological 
iagnosis may influence information processing and 

nderstanding of canc er-relat ed information [ 13 ]. 
Stressful situations, such as receiving an oncological 

iagnosis, can impair the ability to understand and use 
ealth inf ormation effectiv ely [ 6 , 14 ]. A t a time of crisis, 
s is the moment of a cancer diagnosis, pa tien ts and 
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heir family members need to be able to understand 

ll the information relat ed t o the diag nostic proc ess, 
he characteristics of trea tmen ts, the alterna tive options, 
he expected physical and psychological side effects, 
heir prognosis and also to understand how all of these 
lements are going to impact their ev ery day life, their 
elationships and their roles [ 6 ]. Research has shown 

ha t pa tien ts need support from physicians and care- 
ivers, they need to access reliable and comprehensible 

nformation and they need to take part in the decision- 
aking process [ 15 , 16 ]. 
The pr esent w ork aims to draw a tten tion t o the t opic of 

ealth literacy in cancer care and to discuss it within the 
ecen t av ailable litera tur e, especially r egar ding cancer- 
elat ed c og nitive impairment (CRCI) and to explore the 
mplications of increasing patients’and healthcar e pr ofes- 
ionals’awareness of the matter. Through the present arti- 
le, we argue that acknowledging and managing these 
 og nitive c orrelat es c ould start by addressing health 

iteracy skills on various levels (patients and car egiv ers, 
ociety, policies), with the final aim of empowering 

a tien ts in their cancer journey. 

. Cognitive dysfunction & cancer 

n cancer care, health literacy plays a fundamental role, 
ot only c onc erning the sig ns and sympt oms of illness, 
ut also the side effects of trea tmen ts. Despite being 

idespread and determining a significant physical and 

sy chosocial bur den, these disturbances ar e often under- 
ec og niz ed b y healthcar e pr ofessionals and by pa tien ts 
nd their social c ont ext [ 17 , 18 ]. 

Globally, the incidence of cancer has increased due 
o the gradual aging of the population and due to 

he g reat er pr omotion of specific scr eening examina- 
ions [ 19 ]. The impr ov ements in cancer detection and 

rea tmen t efficacy, however, have led to an unprece- 
ented number of cancer survivors with various clinical 
 onsequenc es, including debilitating tr eatment-r elated 

ide effects, such as mood and c og nitive alt erations, 
mong others [ 20 ]. A multitude of factors (e.g. neuro- 
iological and genetic) and trea tmen ts (e.g. chemother- 
py, immunotherapies, endocrine therapies, radiation 

herapies and surgery) seem to be associated with 

he onset of c og nitive alt erations in individuals with 

on-c entral nervous sy st em (non-CNS) tumors [ 21–23 ]. 
ow ev er, c og nitive changes have been observed in 

ancer pa tien ts ev en befor e the start of tr ea tmen ts, 
uggesting that tumor biology by itself can affect cog- 
ition inducing neuro-behavioral changes [ 24 ]. Addi- 

ionally, imaging studies on cancer pa tien ts confirmed 

he presence of brain changes associated with cognitive 
ysfunctions [ 21 , 25–29 ]. These cognitive changes are 
etectable over years after the end of the trea tmen t [ 30 ], 
nd, in some cases, they bec ome prog ressive [ 24 ], 
ossibly explaining the long-term cognitive difficulties 
xperienced by some pa tien ts [ 31 ]. Despite increasing 

 esear ch on the c onsequenc es of canc ers and the asso- 
ia ted trea tmen ts on pa tien ts, the mechanisms rela ted 

o brain changes and their association with c og nitive 
erformance remain largely unknown [ 23 ]. Originally, 

hese c og nitive dy sfunctions w er e called ‘chemobrain’ 
r ‘chemofog’ due to the frequency of manifestation 

uring the chemotherapy trea tmen t [ 32 , 33 ]. How ev er, 
 onsidering the het erogeneity of mechanisms and fac- 
 ors, c og nitive dy sfunctions associat ed with canc er and 

ancer trea tmen ts have been redefined as “canc er-relat ed 

 og nitive impairment”(CRCI). It is characterized by mental 
loudiness and weakening c og nitive abilities, reaction 

imes and organizational skills [ 32 ]. In particular, CRCI 
nv olv es multiple c og nitive domains, including learn- 
ng and memory, a tten tion, executive functions and 

nformation processing speed [ 20 , 34 ]. It can also have a 
etrimental effect on multitasking, generating stress and 

eakening performance in tasks involving higher c og ni- 
ive functions, such as the acquisition of new skills [ 32 ]. 
o facilitate an unequivocal iden tifica tion of the CRCI, 
he In terna tional Cancer Cognition Task Force (ICCTF) [ 35 ] 
 ecently r ecommended cr iter ia for the classification of 
 og nitive impairment [i.e., two test scores ≤1.5 standard 

eviations from the normative mean, or one test score 
2.0 standard deviations from the normative mean 

nd comparison of the scores with probability curves]. 
ow ev er, the neur opsy chological assessment is made 
ifficult by the great heterogeneity in cognitive tests 
nd by the lack of normative data from the oncology 
opulation [ 36 , 37 ]. In fact, CRCI inv olv es patients across 
arious non-CNS solid tumors and hemat olog ical can- 
ers [ 22 ], affecting up to 75% of cancer pa tien ts during 

ctiv e tr ea tmen t and approxima tely 35% of survivors 
fter trea tmen t c ompletion [ 20 , 34 , 38 ]. CRCI sympt oms 
an fluctuat e, rang ing from mild mental cloudiness to 

arked c og nitiv e difficulties [ 20 ]. Mor eov er, the sev erity 
f the onset of c og nitive difficulties also varies ac c ording 

o premorbid cognitive performance [ 23 ]. Indeed , ther e is 
ess evidence of worsening in high-performance pa tien ts, 
s performance may remain within normative ranges [ 23 ]. 

n these situations, car egiv ers and healthcare providers 
ay overlook deficits c onc erning usual functioning, pay- 

ng little a tten tion to these important signs. How ev er, 
t this stage, it is important to place great empha- 
is on the pa tien t’s feelings r egar ding their c og nitive 
erformance, as they may be a preliminary sign of a 
ossible impairment [ 20 , 39 , 40 ]. Notably, compared with 

he healthy popula tion, cancer pa tien ts exhibit a higher 
r evalence of subjectiv e c og nitiv e difficulties, r eporting 
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 og nitive c omplaints as one of the major side effects [ 34 ]. 
 n e xample is given by Joly and colleagues [ 41 ] who 

 onduct ed a survey on 1600 survivors years after the 
nd of cancer trea tmen t and found that 75% of partici- 
ants self-report ed c og nitive sympt oms and the majority 
f them (72%) wished to r eceiv e support and would 

av e been inter ested in participating in cognitive reha- 
ilitation sessions. How ev er, these symptoms may go 

eyond the immediate cognitive implications and harm 

ne’s emotional and social well-being, interfering with 

ersonal and w ork -r elated r esponsibilities and w orsening 

uality of life [ 7 , 21 , 42 , 43 ]. Cognitive dysfunctions may 
lso limit functional independence and even interfere 
ith medical decision-making during the care process, 

 educing adher enc e t o canc er trea tmen ts [ 44 ]. 
On top of the factors already mentioned, other 

ariables r egar ding the psy chological and socio- 
emographic domains can be inv olv ed in the 
anifestation of CRCI [ 21 ]. In particular, psychosocial 

actors such as anxiety and depression have been 

r equently r eport ed by canc er pa tien ts and are associa ted 

ith CRCI [ 7 , 21 ]. The interactions between CRCI and 

motional distress are complex and need additional 
nv estigation [ 21 ], nev ertheless, both cancer survivors 
nd healthcare professionals describe psychosocial 
spects as being a significant part of the impact of 
RCI on pa tien ts’ liv es [ 7 ]. Such distr ess appears to 

e determined by various subjective psychological 
xperienc es, namely c onc ern and confusion r egar ding 

 og nitive sympt oms, loss of c onfidenc e in one’s own 

bilities or efficacy, frustration and decreased t oleranc e 
or distress, sense of loss of habitual functioning and 

ifficulties in social interactions [ 7 ]. At the same time, 
igh emotional distress might negatively impact patients’
 og nitive functioning [ 6 , 14 ]. 

The complexity of CRCI itself and the nature of the 
 og nitive alt erations in canc er pa tien ts, in addition to the 
et erogeneous fact ors tha t in t eract with them, det ermine 
n extremely articulated and variable picture, which is 
ifficult to describe and synthesize [ 22 ]. Research on this 
 opic is prog ressively g ro wing o ver the recent years [ 21 ]; 
ow ev er, the c omplicat ed features of c og nitiv e pr oblems 

n cancer pa tien ts r epr esen t a partial explana tion of the 
nowledge gaps that exist and a potential obstacle in the 
tt empt t o ov er come them. 

. Health literacy & cancer-r ela ted cognitive 

impairment 

ev eral authors hav e inv estiga ted pa tien ts’ ability to 

ec og nize and identify psychosocial distress and other 
anifestations such as symptoms of depression, anx- 

ety and c og nitive disturbanc es following chemother- 
py [ 17 , 45 , 46 ]. In a study by Cheung and colleagues [ 17 ], 
ore than half of cancer pa tien ts with significan t cog- 

itive disturbances could not correctly identify the asso- 
iat ed sympt oms when c ompleting a mental health 

iteracy questionnaire. The authors explained this lack of 
ec og nition of c og nitive impairment as a c onsequenc e 
f unfamiliarity with c og nitive sympt oms associat ed with 

rea tmen ts [ 17 ]. Pa tien ts and healthcare providers who 

ave low literacy in the domain of cognitive functioning 

ight not be aware of symptoms and fail to realize that 
hey need to be taken into consideration and adequately 

anaged [ 17 , 46 , 47 ]. Thus, ac c ess t o assessment and 

rea tmen t of such manifestations can be delayed or hin- 
er ed , leading to suboptimal pa tien t administra tion [ 46 ]. 

n a cross-sectional cohort study on Australian cancer 
ervice users [ 13 ], par ticipants repor ted difficulty finding 

nformation on maintaining or managing their mental 
ealth and coping with the side effects of cancer treat- 
en ts. Responden ts felt that they did not have sufficient 

nformation on what to expect or how they would feel 
uring the administration of therapies. Another study 

eported that many cancer survivors, during their treat- 
ent journey, rec og nized the need t o rec eive adequat e 

nformation about CRCI and, in cases where they had 

een provided with information, they often w er e not able 
o remember it [ 7 ]. At the same time, oncology healthcare 
r ofessionals per ceiv e CRCI as a significant bur den on 

ndividuals’ professional and personal lives, however they 
nc ount er several bar r iers to the possibility of addressing 

he issue, such as the lack of appropriate assessment 
 ools [ 48 ]. A s a c onsequenc e of these bar r iers, healthcare 
rofessionals tend to deliver only general advice on 

ympt om management t o their pa tien ts and are less 
ikely to make referrals to other specialists [ 48 ]. Along a 
imilar line, a study by He and colleagues [ 49 ] explored 

ustralian oncology healthcare professionals’ knowledge 
nd per ceptions r egar ding CRCI. The authors found 

hat wider knowledge and broader clinical expertise on 

 og nitive sympt oms in onc ology healthcar e pr ofessionals 
 as associa ted with a higher t endency t o address the 

ssue with their pa tien ts [ 49 ]. How ev er, a discr epancy 
merged, highlighting a general difficulty of healthcare 
rofessionals in applying their knowledge on CRCI and 

anagemen t stra t eg ies in their clinical practic e. Many 
f them explained their reluctance to initiate discussion 

ith pa tien ts with the limited informa tion tha t still 
xists on the etiology and mechanisms implied in such 

anifestations [ 49 ]. 
It is important to note that patients’ possibility of 

c c essing relev an t informa tion about their disease, trea t- 
ent and characteristics of the healthcare sy st em also 

llow s them t o actively participat e in the proc ess of 
ar e [ 12 , 39 ]. Shar ed decision-making and pa tien t partic- 
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pa tion are cen tral to pa tien t-cen ter ed car e [ 40–42 ] and 

on versely, sharing inf ormation and promoting health 

iteracy in pa tien ts is a nec essary st ep for personalized 

are planning and trea tmen t tailoring [ 6 , 43 , 44 ]. At the 
ame time, receiving a cancer diagnosis or enduring 

nc olog ical trea tmen ts, due to the psychological strain 

hey pr oduce, hav e the pow er t o impair the ability t o 

nderstand and effectively use the health information 

v ailable [ 45 ]. Pa tien ts have to deal with many new 

hallenges at a highly emotional time [ 46 , 47 ]. Patients 
nd their car egiv ers ar e called to engage in several health 

iteracy skills, such as oral and written language abilities, 
umeracy, communication, decision-making and naviga- 

ion of the complexity of the healthcare system [ 48 ]. This 
ecomes particularly relev an t in the oncological conte xt , 
here pa tien ts need to use such abilities to make critical 
ecisions about a potentially life-threatening disease, 
ften under the pr essur e of time, taking into account 
ultiple options about trea tmen ts with complica ted 

 egimens or differ ent side effects [ 45 ]. In addition, cancer 
a tien ts and their car egiv ers ar e often searching for 

eassur ing infor ma tion and they migh t be especially 
ulnerable to misleading and untrustworthy sources 
 onc erning health and trea tmen ts [ 6 ]. This has become 
articularly relev an t in recen t times because, with the 

ncreasing use of the internet, people are more exposed 

han ever to inaccura te, non-scien tific , or ev en false 
ealth-rela ted informa tion [ 6 , 49 ]. 

In addition to the emotional aspec ts affec ting the pro- 
 essing of information, sympt oms of canc er or trea tmen t 
ide effects such as CRCI, pain, or fatigue can impair 
 tten tion and memory and consequently affect how 

eople comprehend and recall cancer information [ 12 ]. 
t is known that recall of canc er-relat ed information is 
ft en c ompromised [ 47 , 50 ]. This is especially not eworthy 
 onsidering that canc er is incr easingly being tr eated 

s a chronic illness and, as such, it r equir es constant 
ffort in self-management by patients and their care- 
 ivers [ 44 , 46 , 51 ]. Ultimat ely, ac c ess t o information about 
ealth and trea tmen ts is crucial for a variety of measures 
 onc erning pa tien t out c omes and ov erall , it affects the 
ffectiveness of cancer care [ 39 , 46 ]. In brief, the long- 
erm self-management of the disease, the complexity of 
ealthcare sy st ems, the multiplicity of trea tmen t options 
nd especially coping with adverse effects of cancer 
herapies, together with the other factors described, 

ake health literacy a critical factor in pa tien t care [ 44 ]. 

. Clinic al implic ations of cognitive symptoms 
recognition & awareness 

c c essing c ompr ehensiv e information about the possible 
dverse effects that the disease and associated therapies 
ay cause is of paramount importance for onc olog ical 
a tien ts [ 50 ]. Increasing knowledge on these aspects 
llows the pa tien ts to be fully aw are of their clinical 
 ourse and c or rectly infor med about the possible conse- 
uences of their medical condition and trea tmen ts [ 50 ]. 

n addition, despite the gr owing inter est in the field of 
 og nition in non-CNS tumors, limitations persist in the 
iagnosis and management of CRCI [ 23 , 24 ]. Many promis- 

ng trea tmen t prot oc ols and preventive approaches for 
he management of neuro-c og nitive changes have been 

eveloped in recent years, although further research 

n their effectiveness and implemen ta tion is needed to 

nt eg rat e them int o standard onc olog ical care [ 18 , 51–53 ]. 
In addition to the issues concerning the informative 

 ont ent t o c onvey t o pa tien ts, particular a tten tion must 
e paid to communicating it adequately and effec- 

iv ely. Indeed , sev eral studies hav e shown tha t it migh t 
ot be sufficient to simply inform patients about the 
ssociation between c og nitive problems and cancer or 
ancer therapies, as it can worsen subjective c og nitive 
omplaints and objective cognitive performance [ 46 , 54–
6 ]. Such adverse effects of information [ 57 ] might be 
etermined by a nocebo effect, which happens when 

ega tive expecta tions on symptoms or side effects 
rigger the exacerbation of these manifestations [ 57–
0 ]. Other relev an t mechanisms implied in adverse 
ffects of inf orma tion, iden tified by Jacobs et al. in their 
 ecent w ork [ 56 , 57 ], might be ster eotype thr eat [ 61 ] and 

tig ma c onsciousness [ 62 ]. They are c onstructs derived 

r om social psy chology that pertain to the thr eatening 

ffect of stereotypes on individuals’ identity [ 56 ] and 

hat have been investigated as potentially applicable to 

ancer pa tien ts as well [ 56 ]. After a canc er diag nosis, 
eing informed about CRCI might negatively impact 

he pa tien ts’ perceptions of their own iden tity and 

apacities [ 56 , 57 ], inducing a feeling of being ‘weak’ or an 

den tifica tion with the stereotypical “pa tien t role” [ 63 ]. As 
 c onsequenc e, healthcar e pr ofessionals should consider 
he possibility of adverse effects of information when 

ommunica ting with pa tien ts about the possible occur- 
ence of cognitive impairment. 

Effective strat eg ies might include adopting psycholog- 
cal in terven tions such as self-affirma tion exercises [ 56 ] 
r educa ting pa tien ts about the nocebo effect [ 60 ], 
ven though the latter has been t est ed only for non- 
 og nitive side effects of trea tmen ts. Given the rele- 
ance of stereotype threat in this phenomenon [ 56 ], it 
ight be also important for clinicians to personalize the 

 ommunication ac c ording t o the needs and pr efer ences 
f each pa tien t and to inv olv e them in a process of 
har ed decision-making [ 64 ], av oiding generalizations 
nd impersonal sta temen ts. Indeed , effectiv e commu- 
ication between patients and healthcare profession- 
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ls can modulate psychological distress and increase 
he pa tien t’s motiv a tion and health-rela ted quality of 
ife [ 57 , 65 ]. 

. Implemen ting ne w stra tegies for impr oving 

health literacy & CRCI clinical management 

he present article suggests that the lack of information 

bout the possible adverse c og nitive effects of cancer and 

nc olog ical trea tmen ts migh t det ermine poor lit eracy 
nd knowledge on the matter, both for patients and 

ealthcar e pr o viders. T his inhibits cancer survivors’ability 
o pr epar e for and deal with c og nitive impairments and 

o understand how they may affect activities of daily 
iving [ 42 ] and the clinicians’ capacity to guide them in 

heir management and treatment [ 47 ]. 
As Liu and colleagues underlined, the definition of 

ealth lit eracy enc ompasses differen t dimensions [ 3 ], tha t 
an be articulated on various levels, such as the individual 

evel of pa tien ts and caregivers, the level of health- 
ar e pr oviders and society in general and the br oader 

evel of healthcare sy st ems. Numerous unresolved issues 
merged in the present article, highlighting the gaps 
hat are still present in the information available on CRCI. 

any questions remain on how to fill these gaps and how 

o help pa tien ts and especially those with lower health 

iteracy, get the best possible care in their cancer journey, 
aking int o c onsideration their c og nitive functioning as 
 ell . Critically outlining such questions along the differ- 

n t iden tified levels may stimulat e c onsiderations of the 
ifferent aspects addressed in this article and encourage 
 reat er awareness of the efforts needed. Specifically, 
n the pa tien ts and car egiv ers’ lev el , gr eat emphasis 
hould be placed on the inv olv ement of cancer pa tien ts 
ith c og nitiv e impairments and their families thr ough 

sychoeduca tional in terven tions, aimed a t enhancing 

a tien ts’ and car egiv ers’ knowledge about the necessary 
kills for taking care of their own or their loved ones’
ealth and managing the daily difficulties [ 66 ]. Indeed, 
a tien ts and their car ers ar e inter ested in receiving 

eliable information to improve their health literacy and 

e mor e awar e of important clinical manifestations [ 6 , 15 ] 
nd their informational needs should be adequately 
ssessed and fulfilled [ 48 , 67 ]. 

Tools that allow a compr ehensiv e assessment of 
a tien ts’ needs, specifically r egar ding CRCI, do not y et 
xist [ 7 ]. Psychoeducation in this domain should be 
hought of as a way to inform patients on the char acter - 
stics and nature of CRCI and to propose c ompensat ory 
trat eg ies t o use in ev ery day situations [ 68 ]. The appr oach 

f focusing more on informing pa tien ts and car egiv ers is 
undamental to impr ov e awar eness for those with lower 
ealth lit eracy, t o allow r eal shar ed decision-making [ 6 , 15 ] 
nd to reduce the occurrence of car egiv er bur den, which 

s known to be less frequent for people who kno w ho w to 

ake action and have a perception of control in a difficult 
ituation involving their relatives [ 69 ]. 

Regar ding the healthcar e pr oviders’ lev el , since 
a tien ts have the right to be informed about medical 
r ocedur es and their possible side effects [ 56 ], it becomes 
rucial to consider the con ten t and the characteristics 
f such c ommunications. The importanc e of identifying 

he optimal communica tion stra tegies to ensure the 
est clinical experience for the pa tien t and to avoid 

dverse effects of information has already been 

escribed pr eviously [ 56 , 57 , 70 ]. Indeed , the literatur e 
 ev ealed that healthcar e pr ofessionals themselv es 
eed educational int erventions t o deal with CRCI 
nd with their pa tien ts [ 36 , 47 ]. In fact, in some cases, 
a tien ts who are c onc erned about their c og nitive 

unctions might decide to refer to their oncologists 
nd could find out that their physicians also struggle 
ith the diagnosis and management of c og nitive 
ysfunction [ 47 , 49 ]. It is par ticularly impor tant to 

pr ead awar eness of these side effects within clinical 
ractic e, t o inform healthcare professionals and to 

ncourage the adoption of personalized communication 

trat eg ies that can inv olv e the patient within the care 
a thw ay [ 64 , 71 , 72 ]. Additionally, deeper knowledge 
f CRCI and its multi-dimensional nature might help 

linicians identify adequate referral pathways [ 48 ]. 
nf ormation f or healthcar e pr ofessionals might come 
r om expert gr oups such as the ICCTF, as their goal is 
o increase the comprehension of cognitive impairment 
n cancer and to serve as a r esour c e for up-t o-dat e 
nformation about r esear ch and clinical data. Patient 
ssociations are also a valuable source of information, as 
hey help disseminate knowledge and serve as advocates 
or pa tien ts’ experiences [ 68 ]. 

Another relev an t aspect c onc erns the assessment 
f pa tien ts’ subjective experienc e of their c og nitive 

unctioning. Providing specific self-report instruments 
or the iden tifica tion of c og nitive impairments in can- 
er [i.e., Functional Assessment of C ancer T herap y- 
ognition; [ 73 ]] would help healthcare professionals 
 o monit or sympt omat ology that may not be evi- 
ent through neuropsychological assessment and would 

uide them toward the need for an in-depth evaluation. 
To address these short c omings in clinical practic e it 

s also necessary to identify the healthcare professionals 
nv olv ed in the management of the CRCI [ 36 ]. The 
reation of multidisciplinary teams based on a shared 

onsensus on which professionals should be inv olv ed is 
 crucial aspect, as multidisciplinarity enables a compre- 
ensive and tailored approach for addressing pa tien ts’ 
eeds [ 36 , 68 ]. The contribution of a neur opsy chologist 



Table 1. T he table summariz es actionable rec ommenda tions to enhanc e health literacy in rela tion t o CRCI and impro ve its clinical 
management, acr oss differ ent lev els, namely: canc er pa tients and their car egiv ers, healthcar e pr oviders, society and public authorities. 

Level Rec ommenda tions 

Patients and car egiv ers - to enhance knowledge about cognitive impairments and necessary compensation str ateg ies and skills through 
psy choeducational interv entions 
- to ensure that patients and car egiv ers access accurate and reliable information about CRCI to impr ov e health literacy and 
awareness of symptoms 
- to assess informational needs of patients and car egiv ers 
- to inv olv e car egiv ers in psy choeducational and supportiv e interv entions 
- to develop comprehensive tools to assess pa tients’ c ognitive functioning 

Providers - to provide training and educational in terven tions for healthcare professionals regarding CRCI management and 
c ommunica tion stra tegies 
- to encourage tailored communication methods to engage patients, paying particular attention to those with lower health 
literacy 
- to c oopera te with patient associations and expert groups 
- to establish clear referral pathways for cognitive assessments and CRCI clinical management 
- to create of multidisciplinary teams comprising neur opsy chologists and other healthcare professionals 
- to conduct adequate screening evaluations and compr ehensiv e assessments of cognitive functions in cancer patients, 
including the use of self-report measures 

System - to implement initiatives and dissemination campaigns to raise awareness about CRCI among the general public 
- to integ r ate CRCI into national and international r esear ch pr ojects, to incr ease kno wledge on the matt er and t est new 

methodologies 
- to include cognitive functioning into national and international cancer control prog r ams 
- to advocate for policies that include CRCI screening and neuropsychological assessments in standard clinical practice 
- to include CRCI into the discussion r egar ding organization and financing of cancer care 
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s essential since it is the pr ofessional figur e specifically 
rained to understand the r elationships betw een the 
rain and behavior through the assessment of c og nitive 
nd behavioral functioning. Neur opsy chologists ar e also 

pecifically taught how to adequately inform patients 
bout the development and impact of c og nitive dy sfunc- 
ions and respond to pa tien ts’ doubts and concerns. 

Adopting these proposed measures would hopefully 
acilitat e early det ection of the onset of CRCI and, as 
 c onsequenc e, timely ac c ess t o a target ed c og nitive 
ssessment and rehabilitation, if necessary. 

At the societal level, more widely, public authori- 
ies should create dissemination campaigns, promoting 

ealth lit eracy relat ed t o CRCI thr ough initiativ es aimed 

 t raising aw ar eness among the general public . Mor eov er, 
he topic of CRCI should be in tegra ted in to in terna tional 
 esear ch pr ojects, bring ing t ogether the various stake- 
olders to share their knowledge and to create and test 
ew methodologies [ 68 ]. In response to these difficulties, 
 ‘European Consortium of Cancer and Cognition’ was 
reated with the task of identifying methodologies and 

nnov a tiv e appr oaches for the management of CRCI 
n Europe [ 36 ]. It identified several recommendations 
o be implemented to impr ov e the clinical manage- 

ent of cancer patients with c og nitive difficulties [ 36 ]. 
uch recommendations include making CRCI a pr ior ity 

n multidisciplinary national and international cancer 
ontr ol pr ograms. It became evident that including its 
creening in standard practice is now necessary and 

he development of strat eg ies t o det ect and manage 
RCI should be supported b y E uropean Health Authori- 

ies [ 74 ]. Authorities and policymakers should int eg rat e 
he topic of cognitive impairments into the discussion 

 egar ding organization and financing of cancer care, as 
eur opsy chological assessments and interventions are 
ot always r eimbursed . To this end , some Eur opean States 
re activ a ting projects and initiatives aimed at improving 

wareness of CRCI, such as the IPAAC program [ 68 ], 
hile in some countries no systematic policies have been 

lready identified (i.e., Italy) [ 36 ]. However, these initia- 
iv es ar e excellen t starting poin ts for the impr ov ement 
f health literacy and the management of CRCI in cancer 
a tien ts, but they are still at a preliminary stage. The 
ctionable recommendations and strat eg ies described in 

he present par agr aph are summarized in Table 1 . 

. Conclusion 

n recent years, clinical a tten tion and scientific explo- 
ation hav e pr ogr essiv ely gr own, both on the topic of 
ealth literacy and CR CI. CR CI is commonly found in 

on-CNS cancer pa tien ts and a multitude of factors is 
ssociated with its onset and manifestations, including 

eurobiolog ical fact ors, trea tmen t characteristics, socio- 
emographic variables and psychosocial distress. CRCI 
an manifest in acute phases, but also in the long 

erm and limit pa tien ts’ independence in daily activities, 
mpacting their quality of life and w ell-being. Resear ch 

as shown that patients have compelling needs for sup- 
ort and information r egar ding c og nitive dy sfunctions 

r om healthcar e pr ofessionals, t o be able t o understand 

nd manage such symptoms effectiv ely. A t the same time, 
linicians working in oncology rec og nize the sig nificant 
urden that CRCI represents for their patients, although 
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hey often find obstacles in applying what they know to 

linical practice. Among those obstacles are the complex 
ature of CRCI itself, and the need t o mast er effective ways 
f communicating relevant information to their patients. 
s a consequence, numerous unresolved issues remain 

n this field and strat eg ies need t o be implement ed 

 t differen t lev els. These should include psy choeduca- 
ional in terven tions and adequa te assessmen t of pa tien ts, 

ultidisciplinary clinical managemen t, implemen ta tion 

f recommendations and guidelines and activ a tion of 
ational and international initiatives on CRCI. 

. Future p ersp ective 

n the near future, important steps need to be taken. 
ognitiv e scr eening of non-CNS cancer pa tien ts should 

e int eg rat ed int o standard onc olog ical practic e, as 
art of routine symptom ev alua tion. To facilita te this 
r ocess, neur opsy chological tests to assess cognitive 
erformance should be v alida ted in non-CNS cancer 
opula tion, alongside tools tha t allow a compr ehensiv e 
v alua tion of pa tien ts’ and car egiv ers’ needs in relation 

o CRCI [ 7 ]. Clinical management will need to follow 

tandardized methodologies and guidelines based on 

 wide body of r esear ch on effectiv e r ehabilitation 

rot oc ols, int erventions and therapeutic approaches [ 18 ]. 
deally, c omput erized methods will also be t est ed t o make 
 og nitiv e r ehabilitation ac c essible f or as man y pa tien ts 
s possible . A dditionally, oncology healthcar e pr ofes- 
ionals’ awareness of CRCI will be increased through 

issemination activities and national and international 
urveys, as it is already happening in c ertain c ont exts [ 36 ]. 
ormal education on the topic should be included in 

r aining progr ams of healthcar e pr ofessionals w orking 

n oncology and in terdisciplinary coopera tion should be 
romoted in clinical practice [ 36 , 49 ]. 

Article highlights 

The c onc ept of health liter acy 
• Health literacy refers to the ability to acquire, process and 

comprehend fundamental health information, enabling 
individuals to make informed choices. This concept encompasses 
the understanding of health, healthcare and health systems, the 
ability to process and comprehend clinical information and the 
capacity to maintain one’s health through self-management and 
c ollabora tion with healthcare providers. 

C anc er-r ela t ed cognitive impairment 
• Cog nitive dysfunctions, emerg ing as a c onsequenc e of therapies or 

cancer itself, can limit functional independence and have a 
detrimental effect on patients’ quality of life. In addition, CRCI 
might even interfere with their ability to understand and 
r emember health-r ela ted informa tion, hindering pa tients’ 
participation in the decision-making process and reducing 
adherence to cancer treatments. 

Health literacy of patients & healthcare professionals 
r egar ding CRCI 
• Low health literacy on side effects in oncology, such as CRCI, can 

lead to an underrecognition of the clinical symptoms from the 
perspective of both patients and ph ysicians . Additional 
c onsequenc es inv olv e a limited participation in clinical 
decision-making, poor disease management, reduced adherence 
to prescribed therapies, worse physical and psychological health 
and a lower quality of life. 

Gaps & future perspectives 
• The present perspective highlights the gaps that are still present in 

the knowledge of patients and healthcare providers related to 
CRCI. Future efforts should be directed to encourage the 
inv olv ement of cancer patients and their car egiv ers, to enhance 
practitioners’ kno wledge t o identify and manage CRCI and their 
c ommunica tion stra tegies . Furthermore , specific guidelines should 
promote health literacy on CRCI and include its assessment in the 
standar d pr ocess of car e. 
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