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Abstract
Purpose  This pilot study aimed to identify patients with cognitive impairment by a stepped-care use of patient-reported 
outcome measures (PROMs) and complementary online cognitive tests implemented in routine clinical practice.
Methods  Self-reported cognitive functioning was measured in breast cancer or melanoma patients, 6 months after start of 
treatment, with two items of the EORTC QLQ-C30. Scores below a predefined threshold of 75 indicated clinically relevant 
cognitive impairment. Subsequent objective cognitive functioning was assessed with an online test battery, consisting of 
seven tests. Impaired cognitive functioning was defined as a z score of ≤  − 1.5 on 2 or more tests, a z score of ≤  − 2 on one 
single test, or both. Descriptive statistics were used to analyze the prevalence of impairment.
Results  In total, 261 patients completed PROMs 6 months after start treatment; 38/154 (25%) melanoma and 43/107 (40%) 
breast cancer patients reported clinically relevant self-reported cognitive impairment. Of them, 12/38 (32%) melanoma and 
15/43 (35%) breast cancer patients opted for complementary online cognitive testing. Of those completing formal tests, 
objectively measured cognitive impairment was identified in 4/12 (33%) melanoma and 10/15 (67%) breast cancer patients.
Conclusion  A significant number of patients report cognitive problems 6 months after starting treatment. Only onethird 
was able and/or expressed the need for further diagnostics. Among those who were formally tested, 33–67% had cognitive 
impairment, which is 3–9% of the total group that completed PROMs in routine care.
Implications for cancer survivors  This pilot study suggests that a stepped care pathway for cognitive problems is relevant 
and also mangable in terms of clinical care.

Keywords  Patient Reported Outcome Measures · Neuropsychological tests · Cognitive dysfunction · Pilot study

Introduction

Cognitive impairment and associated poor health-related 
quality of life (HRQoL) is rated as one of the most bother-
some symptoms by cancer survivors [1–3]. Years of research 
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have shown that cognitive impairment can occur during and 
after treatment for tumors outside the central nervous system 
[4].

Studies investigating cognitive impairment based on 
neuropsychological tests show that chemotherapy is often 
linked with mild to moderate cognitive decline [5–8], with 
impairments in attention, working and short-term memory 
and executive functions [9]. Some patients improve over 
months or years after completion of chemotherapy treatment, 
whereas others experience long‐term cognitive impairment, 
reported up to 21 years after treatment [10–13].

Less is known about cognitive effects of other systemic 
treatments, such as the treatment with immune checkpoint 
inhibitors (ICI). However, there is growing evidence sug-
gesting that immune-related adverse events (irAE) can lead 
to neuro-inflammation or autoimmunity, which can affect 
memory, attention, and executive function and patients 
thereby face a risk of cognitive impairment that can have a 
persistent impact on their HRQoL [14–16].

While standardized neuropsychological tests are consid-
ered the gold standard in cognition research, self-reported 
cognitive problems, and side effects (e.g., fatigue) can also 
significantly impact HRQoL [17]. Self-reported cognitive 
functioning is assessed through patient-reported outcome 
measures (PROMs), which systemically detect cognitive 
problems that patients find bothersome. By integrating 
PROMs with complementary neuropsychological tests in 
clinical care, a comprehensive understanding of patients’ 
impairments can be achieved, helping to determine who 
would benefit from supportive care.

Healthcare providers are often concerned that the use of 
PROMs may significantly increase the need for supportive 
care, which can make them hesitant to use PROMs in clini-
cal encounters. Therefore, this pilot study will first examine 
the prevalence of cognitive impairment among breast can-
cer and melanoma patients in routine clinical practice to 
determine the level of supportive care required. This will 
help establish the appropriate capacity for support before 
implementing it on a broader scale. Secondly, this study 
aims to examine whether cognitive impairment is asso-
ciated with impairments in HRQoL. Thirdly, we aim to 
explore questions and concerns raised by patients regarding 
the outcomes of cognitive impairment. Breast cancer and 
melanoma patients are included, because these are the first 
cancer types for which PROMs were integrated into routine 
clinical care at the Antoni van Leeuwenhoek hospital (AVL) 
and because cognitive impairment occur frequently in these 
populations [15, 18, 19]. Cognitive impairment is assessed 
using a stepwise model of screening that starts with the iden-
tification of patients with subjective, clinically relevant cog-
nitive impairment through PROMs. Patients meeting the cri-
teria for subjective, clinically relevant cognitive are invited 
for complementary formal neuropsychological assessment 

to evaluate objective cognitive impairment. These assess-
ments are necessary to understand the basis of the subjective 
cognitive impairments and guide steps towards appropriate 
supportive care (e.g., online self-management tools or cogni-
tive therapy from a neuropsychologist). As a final step, the 
results of the neuropsychological assessment will be com-
municated to patients, and their need for additional informa-
tion about their test results will be assessed. This pilot study 
marks a first step toward developing a healthcare pathway 
that screens and triages patients based on the severity and 
nature of their cognitive symptoms, ultimately facilitating 
equitable access to interventions and supportive care in the 
future. The scope of this pilot study does not include refer-
rals to supportive care.

Methods

Study participants

This pilot study included stages I–IV breast cancer and 
stages III–IV melanoma patients (including patients with 
brain metastases) who underwent surgery, radiotherapy, and/
or systemic therapy (including chemotherapy, endocrine 
therapy, targeted therapy, or ICI therapy), were 18 years or 
older, and had completed PROMs at 6 months (T6) after 
their diagnosis (melanoma patients) or after surgery/start 
of neo-adjuvant treatment (breast cancer patients). Patients 
were excluded when they had an insufficient understanding 
of the Dutch language or when they were unable to perform 
an online cognition test, due to, e.g., neurological illnesses 
like dementia or Parkinson (n = 3). All patients gave writ-
ten informed consent and the study was approved by the 
local Institutional Review Board (approved on 21–04–2023, 
IRBd23-110).

Procedure

As part of a hospital-wide implementation initiative at the 
AVL, patients in routine clinical care are invited to regu-
larly complete PROMs to assess their HRQoL (see Table 1 
for time points of PROM assessment). PROMs results are 
automatically shared with health-care professionals in the 
electronic health record (EHR), facilitating the discussion 
of the results during clinical encounters. More details of the 
PROMs implementation in the AVL are described elsewhere 
[20].

In this pilot study, PROMs served as the initial step (step 
1) in a stepwise model of screening for cognitive impair-
ment: between 24 April 2023 and 01 March 2024, PROMs at 
T6 were evaluated to see which patients had completed these 
(Fig. 1). The researcher (EA) is a trained neuropsychologist 
and manually evaluated the PROs to indicate which patients 
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reported subjective, clinically relevant cognitive impairment 
(step 2) [21]. Subsequently, patients with this clinically rel-
evant cognitive impairment were invited to undergo a formal 
neuropsychological assessment online, using the Amsterdam 
Cognition Scan (ACS) (step 3). At last, results of the ACS, 
as well as potentially relevant follow-up care options, were 
communicated through email by the researcher to patients 
who completed the ACS (step 4). Results of the ACS were 
presented in a graphical format (similar to Fig. 2) along 
with explanatory texts to clarify the interpretation of the test 

results. The researcher assessed whether patients requested 
additional information for their ACS results and which ques-
tions they had.

Self‑reported cognitive functioning

Self-reported cognitive functioning (step 1) was assessed 
with the validated European Organization for Research 
and Treatment of Cancer Quality of Life Questionnaire 
C30 (EORTC QLQ-C30). This is a 30-item questionnaire 

Table 1   Measurement moments of patient-reported outcome measures (PROMs) implemented in routine clinical care in the Antoni van Leeu-
wenhoek hospital, for both melanoma and breast cancer patients

T0 T3 T6 T9 T12 T18 T…

Melanoma Before start of 
treatment

3 months 
after diag-
nosis

6 months after 
diagnosis

9 months 
after diag-
nosis

12 months after 
diagnosis

18 months 
after diag-
nosis

Every 6 months 
until 5 years 
follow-up

Breast—adjuvant Before start of 
treatment

6 months after 
surgery

12 months after 
surgery

Every 12 months 
until 5 years 
follow-up

Breast—neoad-
juvant

Before start of 
treatment

6 months after 
start treatment

12 months after 
surgery

Every 12 months 
until 5 years 
follow-up

Fig. 1   Stepwise model of screening
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applicable for cancer patients in general and includes a cog-
nitive functioning scale consisting of two items regarding 
concentration and memory (1: “Have you had difficulty in 
concentrating on things, like reading a newspaper or watch-
ing television”; 2: “Have you had difficulty remembering 
things?”). Symptoms over the past week were scored in a 
range from 1 (not at all) to 4 (very much). According to 
guidelines, all raw scores were linearly transformed and 
scored from 0 to 100 [22]. A higher score on the cognitive 
functioning scale indicates better cognitive functioning (and 
therefore higher HRQoL) [22]. The cognitive functioning 
scale correlates significantly with other dedicated question-
naires for self-reported cognitive complaints [23, 24]. A set 
threshold of 75 was applied [25]. The threshold has been 
developed for absolute scores, and clinical importance is 
based on three anchor items: limitations in daily life, the 
need for help/care, and concerns of both the patient and 
their partner/family about cognitive functioning. It facili-
tates the categorization of patients who do and do not exhibit 
clinically relevant cognitive impairment: scores below this 
threshold signal clinically relevant cognitive impairment 
(step 2); patients who scored below the threshold were eli-
gible for objective screening (step 3).

Objective cognitive functioning

Objective cognitive functioning was assessed by using a 
validated, self-administered, online neuropsychological test 
battery called the ACS (step 3) [26, 27]. The ACS consists 
of seven online neuropsychological tests with ten test out-
comes, measuring domains of learning and memory, atten-
tion and working memory, information processing, execu-
tive functioning and psychomotor speed (Supplementary 
Table 1). Scores of each test were converted into a standard 
score (z scores; mean = 0, standard deviation (SD) = 1) by 
use of a mean test score of normative data of a healthy popu-
lation that adjust for age, gender and education level (Sup-
plementary 2). A positive z score indicated that scores are 
better than expected, based on age, gender, and education 
level of the patient. A negative z score indicated that scores 
are worse than expected. In line with recommendations of 
the International Cancer and Cognition Task Force (ICCTF), 
cognitive impairment was determined as a z score of ≤  − 1.5 
for ≥ 2 tests, a z-score of ≤  − 2 for 1 test, or both [28].

The ACS lasts around 60 min and an advantage of using 
the ACS is that it requires no extra hospital visits as par-
ticipants can complete the online cognitive measurements 

Fig. 2   Mean Z scores per test outcome of the online Amsterdam 
Cognition Scan (ACS), separately for melanoma and breast cancer 
patients. Scores in green: scores are higher than expected, compared 

to a normative population. Scores in orange: scores are lower than 
expected, compared to a normative population. Red: scores are abnor-
mal, compared to a normative population
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on their computer at home. Usability proved to be high as 
almost all participants could successfully complete the test 
battery from home, unsupervised and without technical 
problems [27].

Secondary outcome measure

Results of the ACS were communicated to patients (step 4). 
In order to investigate how this was perceived, patients’ need 
for additional information was evaluated. We documented 
how many patients who completed the ACS contacted the 
coordinating investigator for further details on their scores 
and regarding which questions.

Statistical analyses

Differences in sociodemographic and clinical characteris-
tics between patients with and without clinically relevant 
self-reported cognitive impairment at 6 months were tested 
through independent samples t tests. The significance level 
was set at P < 0.05.

To identify patients with objective cognitive impair-
ment, z scores of the ACS were assessed for each individ-
ual patient. Additionally, it was analyzed whether patients 
exceed the expected prevalence of cognitive impairment. 
Therefore, the predicted percentage of patients that would 
perform 1.5 SD below the mean on 2 or more tests or 2SD 
below the mean on 1 test in a battery of 10 test outcomes 
was determined, using an approximation to the curves based 
on the binominal probability distribution reported by Ingra-
ham et al. [29]. Furthermore, percentage of patients with 
clinically relevant HRQoL problems were analyzed for 
those with clinically relevant cognitive impairment. There-
fore, predefined thresholds of Giesinger were applied [21]. 
Descriptive statistics were used to analyze the percentage of 
patients with clinically relevant HRQoL problems. Follow-
ing, to assess significant differences in percentage of patients 
with clinically relevant HRQoL impairments between those 
with and without objectively measured cognitive impair-
ment, chi square tests (or Fisher’s exact test when expected 
cell counts were < 5) were applied. Statistical analyses were 
performed using SPSS version 25 (version 29.0.0.0, IBM).

Results

Study population

In total, 261 patients completed PROMs six months after 
start of treatment, of which 38/154 (25%) melanoma and 
43/107 (40%) breast cancer patients reported clinically 
relevant cognitive impairment (Fig. 1). Of those with self-
reported cognitive impairment, 12/38 (32%) melanoma and 

15/43 (35%) breast cancer patients opted for online cognitive 
testing. Of those completing the ACS, cognitive impairment 
was identified in 4/12 (33%) melanoma and 10/15 (67%) 
breast cancer patients.

Most common reasons why melanoma and breast cancer 
patients were not invited for further objective assessment 
with the ACS were disease progression, comorbidities (n = 1 
and n = 4 respectively), and lack of interest or feeling that it 
was not the right time to participate in the study (n = 9 and 
n = 8 respectively; Fig. 1). Among those invited for the ACS, 
four patients were unable to complete the test due to being 
deceased, experiencing disease progression, not having a 
computer, or an unknown reason.

Demographic and clinical characteristics

Melanoma patients who completed their PROMs at T6 had 
a mean age of 64 (SD = 13.4), 36% had completed higher 
education, and 83% had undergone surgery, (re)excision of 
the primary melanoma with or without a sentinel node pro-
cedure or complete dissection of the regional lymph nodes 
(Table 2). Furthermore, 119/154 (77%) patients received 
systemic therapy: 12% received BRAF/MEK inhibition, 12% 
received nivolumab, 31% received pembrolizumab, and 22% 
received a combination of ipilimumab and nivolumab.

Breast cancer patients who completed their PROMs at T6 
had a mean age of 58 (SD = 11.8), 47% had completed higher 
education, and the majority had received breast conservative 
surgery (68%) (Table 3). Furthermore, 27% received chemo-
therapy (of which 20% neo-adjuvant, 4.7% adjuvant, and 
2.8% neo-adjuvant and adjuvant), 37% received endocrine 
therapy, and 63% received radiotherapy.

For both tumor groups, there were no significant differ-
ences in demographic and clinical characteristics between 
patients with and without self-reported clinically relevant 
cognitive impairment (Tables 2 and 3). However, HRQoL 
scores differed significantly between patients with and with-
out self-reported clinically relevant cognitive impairment in 
almost all domains measured at T0 and in all domains meas-
ured at T6 for both melanoma and breast cancer patients.

Prevalence of self‑reported cognitive impairment 
and HRQoL problems

The majority of melanoma patients with clinically relevant 
cognitive impairment also reported clinically relevant prob-
lems in physical functioning (55%), emotional functioning 
(63%) and fatigue (55%; Supplementary Fig. 1). Fewer 
patients reported problems with role functioning (34%), 
social functioning (21%), or insomnia (26%).

The majority of breast cancer patients who reported clini-
cally relevant cognitive impairments also reported clini-
cally relevant problems in physical functioning (56%), role 
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Table 2   Characteristics of melanoma patients who completed PROMs at T6

* P value < 0.05. AEducation level categorized according to International Standard Classification of Education (ISCED). T0 Before start of treat-
ment, T6 6 months follow-up, N number

Patients who completed 
PROMs 
N = 154
Mean (SD),% (N)

Patients who completed PROMs and reported clini-
cally relevant cognitive impairment 
N = 38
Mean (SD), % (N)

P value

Age (years) 64 (13.4) 62 (14.9) 0.222
Sex 0.073
  Female 62 (40) 20 (53)
  Male 92 (60) 18 (47)
Education A 0.586
  Low 28 (18) 5 (13)
  Middle 61 (40) 17 (45)
  High 55 (36) 13 (34)
  Missing 10 (6.5) 3 (7.9)
Melanoma surgery 128 (83) 0.385
  (Re-)excision 107 (69) 26 (68)
  Sentinel node procedure 27 (18) 13 (34)
  Regional lymph node 30 (19) 3 (7.9)
  dissection
  No surgery 16 (10) 5 (13)
  Missing 10 (6.5) 3 (7.9)
Immune checkpoint inhibitors therapy
  Nivolumab 19 (12) 4 (11) 0.696
  Pembrolizumab 47 (31) 13 (34) 0.569
  Ipilimumab + nivolumab 34 (22) 10 (26) 0.468
Targeted therapy
  BRAF-MEK inhibitor 19 (12) 5 (13) 0.886
Radiotherapy 0.103
  Yes 16 (10) 6 (16)
  No 138 (90) 32 (84)
Cognitive functioning
  T0 88 (18) 69 (25)  < 0.001*
  T6 87 (18) 59 (13)  < 0.001*
Physical functioning
  T0 87 (18) 79 (22) 0.138
  T6 86 (18) 74 (24)  < 0.001*
Role functioning
  T0 80 (26) 66 (31) 0.013*
  T6 81 (24) 63 (29)  < 0.001*
Emotional functioning
  T0 76 (21) 56 (24)  < 0.001*
  T6 82 (21) 59 (24)  < 0.001*
Social functioning
  T0 82 (22) 71 (24) 0.002*
  T6 85 (22) 71 (27)  < 0.001*
Fatigue
  T0 23 (23) 39 (28)  < 0.001*
  T6 28 (25) 49 (26)  < 0.001*
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Table 3   Characteristics of 
breast cancer patients who 
completed PROMs at T6

* P value < 0.05. AEducation level categorized according to International Standard Classification of Educa-
tion (ISCED). T0 Before start of treatment/surgery, T6 6 months follow-up, N number

Patients who 
completed 
PROMs 
N = 107
Mean (SD),% 
(N)

Patients who completed PROMs and 
reported clinically relevant cognitive 
impairment 
N = 43
Mean (SD), % (N)

P value

Age (years) 58 (11.8) 56 (12.7) 0.070
EducationA 0.950
  Low 11 (10) 17 (40)
  Middle 33 (31) 19 (44)
  High 50 (47) -
  Missing 13 (12) 7 (16)
Type of breast cancer surgery 0.504
  None 2 (1.9) -
  Breast conservative 73 (68) 30 (70)
  Mastectomy 32 (30) 13 (30)
Reconstruction of the breast 0.340
  Yes 25 (23) 8 (19)
  No 82 (77) 35 (81)
Chemotherapy 0.227
  Neo-adjuvant 21 (20) 11 (26)
  Adjuvant 5 (4.7) 2 (4.7)
  Neo-adjuvant and adjuvant 3 (2.8) 3 (7.0)
Endocrine therapy 0.445
  Neo-adjuvant - -
  Adjuvant 26 (24) 8 (19)
  Neo-adjuvant and adjuvant 14 (13) 6 (14)
Radiotherapy 0.215
  Yes 67 (63) 31 (72)
  No 36 (34) 11 (26)
  Missing 4 (3.7) 1 (2.3)
Cognitive functioning
  T0 86 (20) 75 (23)  < 0.001*
  T6 78 (24) 55 (20)  < 0.001*
Physical functioning
  T0 92 (11) 91 (13) 0.043*
  T6 84 (15) 77 (17) 0.008*
Role functioning
  T0 87 (21) 79 (26) 0.053
  T6 72 (26) 55 (24)  < 0.001*
Emotional functioning
  T0 74 (20) 72 (23) 0.633
  T6 76 (19) 66 (21) 0.003*
Social functioning
  T0 88 (20) 80 (25) 0.019*
  T6 80 (23) 68 (24)  < 0.001*
Fatigue
  T0 23 (22) 30 (28) 0.068
  T6 36 (22) 48 (22) 0.008*
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functioning (47%), emotional functioning (51%), fatigue 
(56%), and insomnia (42%; Supplementary Fig. 1). Less 
patients reported problems with social functioning (28%).

Prevalence of objective cognitive impairment

The mean overall z score of melanoma patients who com-
pleted the ACS (n = 12) was 0.01 (SD = 0.45), and four 
patients (33%) were classified with cognitive impairment 
according to the ICCTF criteria. The domains of learning 
and memory, attention and working memory as well as 
motor performance showed the lowest mean scores (Fig. 2, 
Supplementary Table 3). The observed 33% of patients 
with cognitive impairment is higher than expected based on 
chance alone (P < 0.001) [29].

The mean overall z score of breast cancer patients who 
completed the ACS (n = 15) was 0.13 (SD = 0.64) and 10 
patients (67%) were classified as having cognitive impair-
ment. The domains of learning and memory as well as 
attention and working memory had the lowest mean scores 
(Fig. 2, Supplementary Table 3). The observed 67% of 
patients with cognitive impairment is higher than expected 
based on change alone (P < 0.001) [29].

The observed 45% of patients with cognitive impairment 
based on the neuropsychological tests is higher than expected 
based on change alone (P < 0.001); the probability of a par-
ticipant exceeding the cut-off score for cognitive impairment 
using the probability curves reported by Ingraham et al. is 
32% [24]. The 21% of persons in the control group with cog-
nitive impairment did not significantly exceed the expected 
impairment percentage (P = 0.054). When taking correlations 
between the five test outcomes into account, a similar pattern 
is observed; with an overall correlation of 0.28 between the 
five test outcomes, the probability of exceeding the cut-off 
for cognitive impairment by chance alone is 26% (Fig. 1). In 
the chemotherapy group, a significantly higher than expected 
percentage of patients were classified as impaired (P < 0.001). 
The observed 45% of patients with cognitive impairment based 
on the neuropsychological tests is higher than expected based 
on change alone (P < 0.001); the probability of a participant 
exceeding the cut-off score for cognitive impairment using the 
probability curves reported by Ingraham et al. is 32% [24]. The 
21% of persons in the control group with cognitive impairment 
did not significantly exceed the expected impairment percent-
age (P = 0.054). When taking correlations between the five test 
outcomes into account, a similar pattern is observed; with an 
overall correlation of 0.28 between the five test outcomes, the 
probability of exceeding the cut-off for cognitive impairment 
by chance alone is 26% (Fig. 1). In the chemotherapy group, 
a significantly higher than expected percentage of patients 
were classified as impaired (P < 0.001). The observed 45% 
of patients with cognitive impairment based on the neuropsy-
chological tests is higher than expected based on change alone 

(P < 0.001); the probability of a participant exceeding the cut-
off score for cognitive impairment using the probability curves 
reported by Ingraham et al. is 32% [24]. The 21% of persons 
in the control group with cognitive impairment did not signifi-
cantly exceed the expected impairment percentage (P = 0.054). 
When taking correlations between the five test outcomes into 
account, a similar pattern is observed; with an overall correla-
tion of 0.28 between the five test outcomes, the probability of 
exceeding the cut-off for cognitive impairment by chance alone 
is 26% (Fig. 1). In the chemotherapy group, a significantly 
higher than expected percentage of patients were classified as 
impaired (P < 0.001).

Prevalence of objective cognitive impairment 
and HRQoL problems

There were no statistically significant differences in per-
centage of melanoma patients with clinically relevant 
HRQoL impairments between those with and without 
objectively measured cognitive impairment (Supplemen-
tary Fig. 2): physical impairment was 25% vs. 29% respec-
tively (P = 0.898), impairment in role functioning was 25% 
vs. 29% (P = 0.898), emotional impairment was 75% vs. 
43% (P = 0.303) and social impairment was 25% vs. 0% 
(P = 0.165). The same was seen for fatigue (50% vs. 57% 
respectively, P = 0.819) and insomnia (25% vs. 29% respec-
tively, P = 0.898).

The same was reported for breast cancer patients (Sup-
plementary Fig. 2): physical impairment was 30% vs. 40% 
respectively (P = 0.699), impairment in role functioning 
was 30% vs. 20% (P = 0.680), emotional impairment was 
(20% vs 60% (P = 0.121) and social impairment was 20% 
vs. 0% (P = 0.283). Percentages for fatigue were 30% vs. 
40% respectively (P = 0.699) and for insomnia 20% vs. 40% 
respectively (P = 0.409).

Need for additional information

All 27 patients who completed the ACS wanted to receive 
their test results. Five of them contacted the researcher for 
interpretation and additional information regarding their 
results (Fig.  1). Questions fell into two categories: (1) 
Whether scores were adjusted for the patient’s characteris-
tics, like age or education level, and (2) potential reasons for 
self-reporting cognitive problems without showing objective 
cognitive impairments.

Discussion

This pilot study uses PROMs in a stepwise model as the 
first step towards a healthcare pathway that screens and tri-
ages patients based on the severity of cognitive symptoms. 
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Integrating self-reported cognitive assessments with objec-
tive neuropsychological tests, as done in this study, enables 
identification of patients who would benefit from supportive 
care.

In this pilot study, a significant 25–40% of patients self-
reported clinically relevant cognitive problems 6 months 
after start of treatment. Only 32–35% of these patients 
was able and/or expressed the need for further diagnostics. 
Among those who completed the online cognitive assess-
ment, 33–67% were identified with objective cognitive 
impairment, which is 3–9% of the total group that com-
pleted PROMs in routine clinical care. Patients mainly had 
questions about their discrepancies between self-reported 
cognitive problems and objectively measured cognitive 
impairment. Furthermore, patients with objectively meas-
ured cognitive impairment did not report more often HRQoL 
impairment than patients without objectively measured cog-
nitive impairment.

Percentages of patients with cognitive impairment was 
higher among breast cancer patients compared to melanoma 
patients. This difference may be attributed to the timing of 
PROMs: breast cancer patients completed their PROMs 
6 months after surgery or start of neoadjuvant treatment, 
whereas melanoma patients completed PROMs 6 months 
after diagnosis and therefore were still under treatment at 
T6. Furthermore, differences may be attributed to the differ-
ent systemic treatments received by breast cancer patients 
compared to melanoma patients. Notably, the percentage of 
breast cancer patients with objective cognitive impairment 
in this study was high compared to literature, where rates 
from 13 to 70% were found [28].

There is a stronger association between self-reported cog-
nitive problems and reduced mood or fatigue, than between 
self-reported cognitive problems and objectively measured 
cognitive impairment [28, 30]. Therefore, to identify which 
patients with self-reported cognitive problems would benefit 
from supportive care, it is optimal to integrate their self-
reported cognitive functioning with objective cognitive 
functioning using neuropsychological tests. Combining both 
assessments allows for the identification of specific cognitive 
disorders or deficit clusters, as well as addressing broader 
functioning impairments related to cognitive problems. 
Neuropsychological tests are designed to measure cogni-
tive function under standardized conditions. Therefore, if 
patients self-report cognitive problems but do not have cog-
nitive impairment according to test results, this may indicate 
that factors in daily life, such as fatigue, stress, or a chal-
lenging environment, are interfering with optimal cognitive 
functioning. This may be particularly relevant for those who 
are inherently cognitively strong. By measuring both self-
reported and objective cognitive function, it is possible to 
better understand discrepancies between the two measures 
and provide more effective support to patients.

Incorporating self-reported cognitive assessments into 
routine clinical care could help streamline the process of 
selecting patients for subsequent neuropsychological tests 
and guide them towards the appropriate level of care. Differ-
ent levels of supportive care for patients with subjective and/
or objective cognitive impairment may include (I) offering 
additional information on cognitive impairment to normal-
ize and raise awareness, while serving as a first-line self-
management intervention [31]. (II) Providing internet-based 
cognitive rehabilitation programs that teach patients com-
pensatory strategies to achieve similar outcomes in alterna-
tive ways, thereby empowering them to manage their own 
healthcare [32–34]. (III) Offering comprehensive neuropsy-
chological testing by a trained neuropsychologist to gain a 
deeper understanding of the patient’s severe complaints and 
determine the most suitable therapy. In the future, a follow-
up study could explore the integration of referral processes 
into the cognitive impairment care pathway to provide sup-
portive care and evaluate the most appropriate level of sup-
portive care for different types of cognitive impairment. 
Furthermore, analyzing cognitive impairment within the 
broader health perspective is crucial [35]. Previous stud-
ies using cluster and network analyses have shown that 
breast cancer survivors experience problems with cognitive 
function, fatigue and insomnia [36–38]. Other studies also 
show clusters related to pain or anxiety [39, 40]. Studies of 
melanoma patients have shown that self-reported cognitive 
functioning, fatigue, insomnia, pain, dyspnea, appetite loss, 
constipation, diarrhea, nausea, and vomiting formed a clus-
ter [41]. This emphasizes the importance of addressing not 
only cognitive impairment, but also other HRQoL problems 
of the patient when selecting appropriate supportive care.

The strength of this pilot study is that it provides insights 
into the prevalence and severity of cognitive impairment 
among patients in daily clinical cancer care, using a stepwise 
model of screening that aligns with the organization of usual 
care. Furthermore, the stepped model of screening used in 
this pilot study is generalizable to other hospital settings, 
because the measurement instruments used in this study are 
widely available online in multiple languages and are appli-
cable to cancer patients in general. Moreover, since PROMs 
were integrated into routine clinical care for patients, they 
provide real-world data on the prevalence of self-reported 
cognitive impairment, making the findings more applicable 
to other hospital settings. This pilot study found that screen-
ing for cognitive impairment does not significantly increase 
the demand for supportive care, supporting the broader use 
of a stepped model for screening.

However, during this pilot study, patient screening was 
done manually. To operationalize this model, the screen-
ing process should transition to automatic, e.g., by using a 
certain algorithm. Currently, PROMs results are automati-
cally integrated into the EHR, and patients with clinically 



	 Supportive Care in Cancer (2025) 33:273273  Page 10 of 11

relevant cognitive impairment should be automatically 
invited for additional online cognitive testing. Results of 
these tests should be analyzed by a neuropsychologist and 
documented in the EHR, as well as communicated to the 
patient. This way, results of the tests can be discussed dur-
ing clinical encounters. Future studies should aim to further 
implement and evaluate this stepwise model of screening 
into regular care.

A remarkable finding was that only three in ten patients 
with self-reported cognitive impairment were able and/or 
expressed the need for further diagnostics. Future research 
should investigate the reasons behind this limited interest. 
Since the study populations of this pilot study are heterog-
enous (patients with different tumor stages, receiving dif-
ferent systemic treatments and completing PROMs at T6 at 
different times in their treatment process), future research 
should investigate whether results of this study and the 
need for further diagnostics differ between different patient 
populations.

Timing was a significant factor for non-participation in 
this study, affecting 24% of melanoma patients and 19% of 
breast cancer patients, highlighting the need to determine 
the optimal assessment time for cognitive problems. In this 
study, cognitive functioning was assessed at T6, but assess-
ing at T12 could produce different results, as patients may 
become more aware of cognitive challenges when resum-
ing social roles after completing treatment. Future research 
should investigate the most effective timing for screening 
cognitive issues.

Implications for survivors

The proactive approach piloted in this study could support 
patients in effectively managing aspects of their HRQoL, 
including changes in their lifestyle and work, which are 
essential to achieve optimal health and recovery. Integrating 
a PROM-based routine screening for cognitive complaints 
into usual care may better serve patients compared to the 
current absence of identification methods or identification 
during, e.g., observational studies or clinical trials. The step-
wise model of screening as piloted in this study can help to 
generate this in clinical practice.

In conclusion, this study identified that 25–40% of mela-
noma and breast cancer patients self-report clinically rel-
evant cognitive problems 6 months after treatment, with 
3–9% exhibiting objective cognitive impairment. These 
patients may benefit from tailored supportive care during 
and after treatment.
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