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ABSTRACT

Introduction: Among the various instruments recommended byriternational Society of Geriatric Oncology,
the Mini Mental State Examination (MMSE) is the ma®mmonly used cognitive screening test before
oncological treatment. Although the Montreal Coiyeit Assessment (MoCA) has been shown to be more
sensitive than the MMSE in several pathologiesspecific data exist for older patients with cand¥e aimed

to compare the proportions of older patients witnger who had screened positive for cognitive immpent
according to the MMSE and MoCA scores obtained rdu@ pretherapeutic geriatric assessment (GA) in

oncology.

Patients and Methods: This prospective study was conducted among 6ématolder than 70 years who were
candidates for a first-line treatment for eithesadid tumor or hematological malignancy. Patientthvirain
tumor or previously known dementia were ineligiideiring GA, cognitive function was assessed usioity bhe

MoCA and the MMSE tests administered in a randodeor

Results: Median age was 78 years. Most patients (n=42%phad a solid tumor. The median scores were 26
[11-30] for MMSE and 24 [8-30] for MoCA. Thirteed4.7%) and 44 (66.7%) patients were screened pesiti
for cognitive impairment according to MMSE and MoGéores, respectively. Overall, 55 (66.7%) patierdse
screened positive: 12 (21.8%) on both scores, 85%) with the MoCA only, and one patient with MMSE

only (p<0.0001).

Conclusion: The MoCA test seems to be most relevant to sdi@ecognitive impairment in older patients with

cancer.



INTRODUCTION

Cognitive impairment is a strong marker of frailyolder persons (1). It is known to be associatét
lower survival rates in older patients with can¢23). Cognitive evaluation is therefore an impottpart of
comprehensive geriatric assessment (CGA), as reeomed by the International Society of Geriatric @agy
(SIOG). In this context, the SIOG recommends variocagnitive screening instruments without specdyamy
tool to be used in particular (4). Pre-treatmergnitive impairment has been mainly described ireplgatients
with localized breast cancer. According to therditare, the prevalence of cognitive dysfunctiongesbetween
11% and 41% in this population and neuropsycholidiests highlight subtle cognitive impairment irosh

cases (5-9)

Cancer-induced cognitive impairment is an issu¢ ihaeceiving increasing attention, since cancet igs
treatments may impact cognitive performance. Chearapy, hormone therapy and antiangiogenic treasnen
have been shown to be responsible for cognitiverdess (10-12). Mild impairment in episodic memory,
working memory, executive functions, attention, antbrmation processing speed are frequently olesbrv
After chemotherapy or hormone therapies, cognitipairment mostly concerns executive functions (B-

In addition, older patients exposed to chemothevelpy had lower levels of pre-treatment cognitiveeree also
demonstrated a significant decrease in performancpost-treatment processing speed (16). The dmteot
low cognitive reserve before treatment would inflee the risk-benefit ratio of cancer treatment,eeglly

regarding adjuvant chemotherapies.

Additionally, the identification of a pretherapeutognitive impairment affects decisions about ttreant
modalities. As oral chemotherapies are becomingenfir@quent in oncology, it would be useful to sorgee-
treatment executive dysfunction. Impaired execugggormance is known to major the risk of poor exdimce
to oral medications (17). Such a relationship waneproven in the case of subtle cognitive impaith@nong
older patients treated by oral cancer agents @8hermore, treatment discontinuation has beercaged with
higher rates of mortality in older patients withncar (19). The identification of patients with p@d post-
treatment cognitive impairment using a simple suirgg tool is therefore a major issue to be ablgredict

medication adherence and adjust treatment and siy@oare in older patients with cancer.

Many tools are available to screen cognitive disssdsuch as the Mini-Mental State Examination (MEY|S
the clock-drawing test, the Mini-Cog and the Moatr€ognitive Assessment (MoCA) (20). In older patse

with cancer who do not have any clinical evidentdementia, the MMSE and the MoCA are the most lyide



used tools. However, in routine practice, the MM@&Bains the most frequently used cognitive impairme
screening tool owing to its convenience (21). TheOA is a ten-minute cognitive screening test vaédain
more than 50 languages. It explores visuospatiedietve functions, memory, attention, languagetrabgon
and orientation. It has been shown to be more emdhan the MMSE in several pathologies such dd m
cognitive impairment (22), cerebrovascular involesin (23), Alzheimer’s (24and Parkinson’s dementias (25)
Although the MoCA includes the assessment of exeedunctions (alternating trail-making, clock- andbe-
drawing), the MMSE does not explore these functiamd requires some patients with cancer to peréomother
test like the clock-drawing test to specificallypéore executive functioning. Some studies found tha MoCA
was more discriminant than the MMSE in young aduftdergoing cancer treatment (26,27) and in patiesith
malignant brain tumors (28However, to date, the MMSE and the MoCA tests hantebeen directly compared

in the field of geriatric oncology.

In this context, we compared the proportions ofeoldatients with cancer identified with cognitive
impairment using both the MMSE and the MoCA tesifgrmed during a geriatric evaluation prior to dingt-
line cancer treatment. For the subgroup of patievit® received chemotherapy, a second assessment of
cognitive performance was performed six to nine thenater using both the MMSE and MoCA tests to
compare the proportions of cognitive impairment aighificant clinical deterioration of cognitive rfations

compared to baseline.

METHODS

Study Design

This prospective bicentric study took place in ®entre Francois Baclesse cancer hospital and the
University Hospital of Caen, from November 2015tme 2016. The local ethics committee approvedtingy
protocol (Ref. 2014-35Comité de Protection des Personnes Nord-OuekstAll patients gave written informed

consent. This trial is registered as ID-RCB 2018928-44, clinical trial NCT02558907.

Participants

The eligibility criteria were as follows: aged 7@ays and over; having newly diagnosed localized or
metastatic solid cancer or hematological malignaweeyndidate for a first-line cancer treatment (chdrarapy,

radiation therapy, hormone therapy or surgery)h\waitleast six months life expectancy. Patients &iprimary



or secondary brain tumor, a prevalent dementiasychiatric pathology that might have impaired ctigai
functioning and/or incapacity to answer the cogsitiests (visual, hearing or speaking disabilitiem)-French
speaker) were not eligible. Patients were offeradigpation before a CGA or during hospitalization a

chemotherapy ward before initiating cancer treatmen

Assessments and tools

At baseline, the patients underwent an evaluatiéncagnitive functions within a complete
comprehensive geriatric assessment as recommengddliebSIOG, performed by at least a nurse and a
geriatrician. Cognitive performance was assess#utive MMSE and the MoCA tests administered inradcen
order in order to avoid a fatigue effect bias. Ashbthe MMSE and MoCA include similar items foremtation
and calculation, they were administered only omctaeé MMSE. Cognitive impairment was defined as M3E
score below the fbpercentile, taking into account the educationaél€29). Using the MoCA test, cognitive

impairment was defined as a total score below 2§. (2

Routine geriatric characteristics at baseline veesygessed as follows: functional status using Aty
of Daily Living (ADL) (30), Instrumental Activitieof Daily Living (IADL) (31), Timed Up and Go te$82),
one-leg standing balance test and history of fgilimutrition using the Mini Nutritional AssessmémMNA) (33);
and depression using the 15-item Geriatric DepoesSicale (GDS) (34). Polypharmacy and medicatibas t
could influence cognitive abilities were collectsdch as psychotropic, neuroleptic or antidepresdamngs.
Comorbidities were rated by the geriatrician usihg Cumulative lllness Rating Scale (CIRS-G) (3&hen
available, the Oncodage G8 frailty screening seae collected (36). Patients were considered ktofigalling
if at least one of the following criteria was foundmed Up and Go test above 20 seconds, one-taglisig
balance test less than five seconds, two fallsimitte last twelve months. Malnutrition was defirela weight
loss of more than 5% within one month or more th8%6 within six months or a body mass index below 21
kg/n?, or an albumin blood level below 35g/L or an MNlgal score below 17 out of 30. Severe comorbidity

was defined as a CIRS-G item score8f Polypharmacy was defined as five daily medicetior more.

For the subgroup of patients who received a fir@-lchemotherapy, a cognitive assessment was

performed by a neuropsychologist six to nine moatier the initial CGA at baseline using the Mo@Ad the



MMSE tests administered in the opposite order.ghificant change in cognitive performance was dafias a

modification of>3 points from baseline (10% of the total scorehen MMSE and MoCA scores, respectively.

Statistical analysis

Assuming that (i) 60% and 40% of patients wouldéhaagnitive impairment according to the MMSE
and the MoCA scores (3), respectively, (i) 25%patients would have cognitive impairment accordimghe
MoCA test but not with the MMSE test and (iii) 5% matients with cognitive impairment according tet
MMSE test would have cognition disorders with the@A test, 60 assessable patients were required éwhe
test, bilateral alpha risk of 5%, power of 80%). dticipate 10% of non-assessable patients, wele@do
include 66 in the present study. Quantitative \#es were described with median and range, whereas
gualitative variables were described with numberd percentages. Each patient received the two aestsvas
matched to himself. We analyzed the matched paiisguthe McNemar test for categorical variableshwit
discordant pairs. The Wilcoxon rank-sum test wadder ordinal data and the Chi square or Fishexact test
for categorical variables. For all tests, a twdethiP value lower than or equal to 0.05 was comedle
statistically significant. We further assessed hpatients’ characteristics were associated with itivgn
impairment detected with at least one of the tvetst®oth at baseline and 6-9 months after treasnémialyses
were performed with STATA, version 12 software (&t&€orp, College Station, TX) and Prism (GraphPad

Software, La Jolla, CA).

RESULTS

Patients characteristics

The characteristics of the 66 patients includedpaesented iTable 1 Median age was 78 years [70 —
93]. Patients had been mainly diagnosed with breascer (n=16, 24.2%), lymphoma (n=11, 16.7%) and
colorectal cancer (n=8, 12.1%). Median G8 score #&[6 —16] (n=27). Patients mostly had a low atiooal
level. Only one patient lived in a nursing homelInéunabilities according to the geriatric scale presented in
Table 2 Median ADL and IADL scores were 6 [4-6] and 59]l-respectively. A risk of falling was noted in 56
patients (84.8%). Malnutrition was found in 26 pats (39.4%). The median GDS-15 score was 2 [&f8]17

patients (25.8%) had depressive symptoms accotditigs questionnaire.



Baseline cognitive assessment

Mean MMSE and MoCA scores were 25.7 and 22.3, mismdy, corresponding to 19.7% and 66.7%
of patients with cognitive impairment accordingtte MMSE and MoCA tests, respectively (McNemar p <
0.0001). Overall, 45 patients (68.2%) had cogniiimpairment according to at least one cognitiveeening
test. Among them, twelve patients had impairmentboth tests, 32 patients had normal MMSE scores and
impairment on the MoCA, and one patient had a nbMw@CA score and impairment on the MMSEidure 1).
According to univariate analys{§able 3, cognitive impairment on at least one screenagj wvas found to be
significantly associated with lower educationaldksv(p<0.01) and a trend toward significance wittep age
(p=0.060). Psychotropic medication and polypharmaeye also significantly related with poorer cogmt
performance (p=0.04 and p<0.001, respectively).IlADL score under 5 was significantly associatedhvan
increased risk of cognitive impairment (p<0.001pngpared with patients with a solid tumor, thosehwat
hematological malignancy had better cognitive fiorg but were also significantly younger (mean @géd and
79.4 years respectively, p<0.001) and less deperatemADL (17.4% and 46.5% of dependence respelgtive
p=0.031). In addition, no significant difference svbund concerning educational level, polypharmaoyd
psychotropic treatment between the hematologicdl solid malignancy subgroups. Of note, the randethiz

order for taking the tests did not have any imgexctognitive scores (p=0.12).

Post-chemother apy cognitive follow-up

Fiftypatients (76%) received chemotherapy, inaligdseventeen for palliative intent. There was no
difference in baseline cognitive scores betweereptt who underwent chemotherapy or not. Amongetties
patients who underwent chemotherapy, nine diednduidllow-up, ten refused a second cognitive eviidua
three were lost to follow-up and one patient was awsessable. Overall, the post-chemotherapy degnit
follow-up at six to nine months from baseline wasfprmed in 27 patients (seven men and twenty wgmen
median age 74 [70-83] years; eighteen solid can&&3%) and nine malignant hemopathies (33.3%))th&
27 patients received a poly-chemotherapy with aiamedf 4 [2-12] cycles. According to the variousnpary
cancers, 24 different regimens of chemotherapy waministered, mostly FOLFOX (n=6), docetaxel -

cyclophosphamide (n=5), FEC100 - paclitaxel (n=8) R-CHOP (n=3).



Median MMSE and MoCA scores at follow-up were 22420] and 25 [19-30], respectively. Overall,
12 patients (44.4%) had at least one impaired tiogniest Figure 2. Among them, three patients had
impairment on both tests and nine had normal MM8&&es but impairment on the MoCA. According to the
baseline cognitive score, most patients did ndestifom a significant change (at least three Eiitt cognitive
performance after chemotherapy, MMSE and MoCA sommaining stable for eighteen and twenty-two

patients, respectively{gure 3).

Regarding the twelve patients without baseline dognimpairment whatever the test, the MoCA score
showed impairment in one of them, and all MMSE ssaremained normal after chemotherapy. Among the
fifteen patients with baseline impairment on asteane of the tests, eleven had at least one alah@tore at
follow-up (eleven and three with impairment on leCA and MMSE scores, respectively). Among patients
with at least one abnormal test at follow-up, thejarity had no significant change (n=7). No patibéad a
significant decrease on the MMSE score but tweepdsi had a significant decrease on the MoCA scAreang
these two patients, one had no cognitive impairna¢rgaseline. At baseline, the univariate analgBable 3)
demonstrated a positive relationship between adadeicational level and the risk of cognitive impant

(p=0.03), as well as a majored risk of cognitiveodilers in the event of polypharmacy (p=0.02).

DISCUSSION

This study compared the MMSE and MoCA tests to tifiercognitive impairment in older patients
receiving cancer treatment. Before any oncolodieatment, more cognitive impairment was detected the
MoCA than with the MMSE. Furthermore, 32 patie®8%) had impairment on the MoCA but a normal MMSE
score whereas only one patient had impairment eiMWMSE but a normal MoCA score. Similar findingsreve
obtained after chemotherapy, with nine patient®4BBaving impairment on the MoCA and a normal MMSE

score.

The results of this study are consistent with deden the literature. The mean MoCA score at baselin
was 22.3, which is lower than that observed inrthemal aging population (24,37) and in young adulith
cancer (26—-28). However, the mean MoCA score in papulation was higher than in subjects with mild
cognitive impairment (MCI) (24,37). The same pattef results was observed for the MMSE score in our

population as in the literature. This is consisteith the fact that some of our subjects were {ikel have



undiagnosed mild cognitive impairment. The promortof patients with an abnormal MMSE score (19.786)
similar to that reported in a recent cohort of olgatients with cancer (38) and seems represeatatfv
oncogeriatric populations. Regarding other gexatcharacteristics, the prevalence of malnutritiomd a
depression were similar in our patients and in tbathort. Conversely, our population had fewer sever
comorbidities and lower pathological ADL and IADtases (38). During the enrollment period, the studs
proposed to eligible older patients addressed fiongry oncologic treatment, but not all specifigadiddressed
for geriatric evaluation, since some patients werguited during hospitalization in a chemotherapyd before
beginning cancer treatment. These recruitment nitaaimight explain why some vulnerability factorere
less frequent. Although our patients’ functiontdtss was good, we found a significant associalietween

cognitive impairment and dependence on the IADLichvlare known to be strongly associated (39).

In our population, 66.7% of patients had cognitivgairment at baseline according to the MoCA as
opposed t019.7% according to the MMSE. In anotliedys Dubruille et al. (3) found 50% of patholodica
MoCA scores and 31% of pathological MMSE scoreslder patients with malignant hemopathy. These high
rates emphasize the need to pay systematic attetaticognitive status in aging populations, esplcizecause
low cognitive status is known to be associated witorer survival outcomes (2,3). Indeed, the recent
recommendations of the International Society ofi&@ec Oncology for prostate cancer managemensirsn
mandatory cognitive screening (40). A recent meiahysis on cognitive screening tools showed thathtini-
COG and Adenbrooke’s Cognitive Evaluation - Reeisitests performed better than the others in sitrgdar
dementia, and that the MoCA was better in screefoan@ICl (20). Since cognitive symptoms are mostiid

in geriatric oncology, using the MoCA test therefeseems particularly relevant.

Unlike the MMSE, the Mini-COG and the MoCA both éoqe executive functions. As impaired
executive functions may lower adherence to oral ioatin, pretreatment executive dysfunction shoodd
detected before starting an oral therapy (17). Aeliee to oral cancer treatment may be reinforcedurge-
controlled administration at home and closer tayienonitoring (19). Moreover, most of our patientere
receiving a psychotropic medication and were poljiceted. Both of these factors have been foundeto b
significantly associated with cognitive impairme8tuch medications can decrease sustained atte@tlgrand
may influence executive functioning. This might tbarexplain why two thirds of our population had an
impaired MoCA score. Moreover, polypharmacy is abssociated with poorer adherence to oral cancer

treatment (42).



One of the main weaknesses of our study is thanitieg screening results were not compared to a
neuropsychological battery of tests, so the MMSH BoCA performances could not be explored. Morepver
the MMSE assesses educational level whereas theAMitz@s not (22,29)In addition, while a third of our
patients had a malignant hemopathy, there wereatiergs with prostate or skin primary cancer whe asually
addressed for CGA. In fact, the clinicians were enioclined to propose this study to candidatesaférst-line
chemotherapy, although the profile of our populatitid not impact the outcome of the study. Finatlyr post-
chemotherapy follow-up data should be interpretéd waution with regard to the small patients winolerwent

the second cognitive evaluation.

Post-treatment cognitive impairment was more fratjyediagnosed with the MoCA (44.4%) than the
MMSE (11.1%), so it might be more sensitive thae MMMSE for detecting cognitive impairment after
chemotherapy. Most patients had no significant dogn change after chemotherapy whatever the test.
Nevertheless, a neuropsychological battery of @stscted cognitive decline in older patients whd heceived
chemotherapy (9,13-16). The fact that we failedfibal any significant change in cognitive statuserft
chemotherapy might also be due to the heterogenéitiye regimens followed in our population, so mitige
performances may have been impacted differently. @6rthermore, it can also be hypothesized thaheethe

MoCA nor the MMSE are sensitive enough to assegsitiee decline induced by chemotherapy.

In conclusion, cognitive impairment is frequentgeriatric oncology and justifies systematic cogmiti
screening prior to cancer treatment to optimizethiegapeutic decision. Our findings suggest the Mafight
detect more cognitive impairment before and aftemeotherapy than the MMSE. Such assumptions waarant
prospective evaluation of the performances of liegits based on the confirmation of cognitive disosdand
using a standardized neuropsychological assessivenhave recently begun a prospective study tcsadbese
hypotheses. lts findings may lead to proposals eonicg the adaptation of certain practices in decia

oncology (clinical trial NCT03299855).
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Prospective comparison of the Montreal Cognitive Assessment (MoCA) and the Mini Mental

State Examination (MM SE) in geriatric oncology: FIGURES
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Figure 1. Results of cognitive screening tests at baseline (n=66)
Data are presented as number of patients in each subgroup (n)

MMSE: Mini Mental State Examination, MoCA: Montreal Cognitive Assessment
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Figure 2. Results of cognitive screening tests at follow-up (n=27)

Data are presented as number of patients in each subgroup (n)

Among 66 patients who had baseline assessment, 50 underwent chemotherapy and 27 of them had a cognitive
evaluation six to nine months later (9 died during follow-up, 10 refused a second cognitive evaluation, 3 were
lost to follow-up and one patient was not assessable).

MMSE: Mini Mental State Examination, MoCA: Montreal Cognitive Assessment
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Figure 3. Change between basdline and follow-up for MM SE and M oCA independently (n=27)

Among 66 patients who had baseline assessment, 50 underwent chemotherapy and 27 of them had a cognitive
evaluation six to nine months later (9 died during follow-up, 10 refused a second cognitive evaluation, 3 were

lost to follow-up and one patient was not assessable). Follow up included 27 patients, changes for each test are
illustrated above.

An improvement or a deterioration of 3 points or more compared to the initial score was considered significant.
If score change was less than 3 points, MM SE and MoCA scores were considered as stable.
MMSE: Mini Mental State Examination, MoCA: Montreal Cognitive Assessment



Prospective comparison of the Montreal Cognitive Assessment (MoCA) and the Mini Mental

State Examination (MM SE) in geriatric oncology: TABLES

Table 1. Sociodemogr aphic and medical characteristics at inclusion (n=66)

n %
Gender Women 41 62.1
Men 25 37.9
Age Median 78 [Min 70- Max 93]
70-79 years 41 62.1
80 years and over 25 37.8
Educationa
level Below elementary school 15 22.7
Elementary school 30 455
Middle school 15 22.7
High school 6 9.1
Social status Alone 26 39.4
Couple 39 59.1
Institution 1 15
Risk of falling" 56 84.6
Severe comorbidify 5 7.6
Number of 0-4 24 36.4
medications 59 34 515
10 and more 8 12.1
Psychotropic  1qtq 39 59.1
medication Benzodiazepine 18 27.3
Neuroleptic 2 3.0
Antidepressant 5 7.6
Morphinic or codeine 14 21.2
Malnutrition 26 39.4
Cancer Solid tumor, including : 43 65.2
Breast 16 24.2
Colorectal 8 121
Gynecologic 4 6,1
Sin 3 4.5
Hemopathy, including : 23 34.8
Lymphoma 11 16.7
Acute leukemia 7 10.6
Myeloma 3 45

"Were considered at risk for falling if at least afehe following criteria was found: Timed Up a6 test less
than 20 seconds, one-leg standing balance teshi@s$ seconds or 2 falls during the last 12 nonth
’Severe comorbidity was defined as a CIRS-G itemesof»3/4



Table 2. Vulnerability of patients according to geriatric scale in comprehensive geriatric assessment at
baseline

Cut-off score Median Range Vulnerable %
G8 Oncodage (39)  <14/17 13 6-16 37%
Functional status
ADL (33) <6/6 6 4-6 22.7%
IADL (34) <5/E 5 1-5 36.4%
Emotional status
GDS 1£(37) >5/1& 2 0-15 25.8%
Cognitive status
MMSE (21) < Percentile 1C 26 11-3C 19.7%
MoCA (22) <26/30 24 9-30 66.7%

G8 oncodage is a geriatric frailty screening s@éomncology which cut-off<14/17 predicts abnormal CGA

ADL: 6-items Activities of Daily Living, a score $s than 6 indicates autonomy difficulties

IADL: 5-items Instrumental Activities of Daily Livig, a score less than 5 indicates instrumentalnauy
difficulties

GDS: Geriatric Depression Scale 15 items, a s¢@e3 or more indicated depressive symptoms dedpress
MMSE: Mini Mental Statement Examination, MMSE cuf-avas different according to educational level.
*Percentile 10 cut-off score was 24/30 for leve(lielow elementary school or elementary school witho
diploma), 25/10 for level 2 (elementary school wiiiploma or middle school without the last yea/3D for
level 3 (last year of middle school or high schadthout diploma) and 27/30 for level 4 (high schedgth
diploma and more). In patients older than 80, ¢tisoore was 1 point lower than previously desatileet-off
(29).

MoCA: Montreal Cognitive Assessment



Table 3. Characteristics at baseline and follow-up associated with positive screening for cognitive
impair ment with at least one cognitive test

At baseline At follow up
Cognitive screening Cognitive screening
Positive Negative Positive Negative
(n=45) (n=21) p-value (n=12) (n=15) p-value
Gender n (%)
Male 17 (38) 5 (24) 0.980 3 (25) 4 (27) 0.922
Female 28 (62) 16 (76) 9 (75) 11 (73)
Agen (%)
70-79 22 (49) 19 (90) 0.060 12 (100) 12 (80) 0.23d
>80 23 (51) 2 (10) 0(0) 3 (20)
Educational level n (%)
Below
elementary 14 (31) 1(5) 0.009 2(17) 0 (0) 0.031
school
Flementary 2 (a9) 8 (38) 7 (58) 8 (53)
2"(:'22(')8' 6 (13) 9 (43) 1(8) 7 (47)
High school 3(@) 314 2(17) 0(0)
Primary Tumor n (%)
Solid tumor 34 (76) 9 (43) 0.009 9 (75) 9 (60) 0.411
hMear'T:%gZ?rt]y 11 (24) 12 (67) 3(25) 6 (40)
Palliative situation* n (%)
Yes 17 (46) 5 (26) 0.154 4 (36) 4 (27) 0.597
No 20 (54) 14 (74) 7(74) 11 (73)
ADL scoren (%)
<6 13 (29) 2 (10) 0.117 1(8) 0 (0) 0.444
6 32 (71) 19 (90) 11 (92) 15 (100)
IADL scoren (%)
<5 23 (51) 1(5) <0.001 4 (33) 2 (13) 0.357
5 22 (49) 20 (95) 8 (67) 13 (87)
Malnutrition n (%)
Yes 19 (42) 7 (33) 0.491 5(42) 3 (20) 0.221
No 26 (58) 14 (67) 7 (58) 12 (80)
Risk of falling® n (%)
Yes 37 (82) 19 (90) 0.384 11 (92) 14 (93) 0.869
No 8 (18) 2 (10) 1(8) 1(7)
GDS15 scoren (%)
>5 12 (31) 5(24) 0.348 4 (33) 2(13) 0.357
<5 31 (69) 46 (776) 8 (67) 13 (87)
Severe comorbidity® n (%)
Yes 4(9) 1(5) 1 0 (0) 1(7) NFA

No 41 (91) 20 (95) 12 (100) 14 (93)




Number of medicationsn (%)

>5 36 (80) 6 (29) <0.001 9 (75) 4 (27) 0.021

<5 9 (20) 15 (71) 3 (25) 11 (73)

Psychotropic medication® n (%)

Yes 27 (60) 7 (33) 0.043 7 (58) 4 (27) 0.096
No 18 (40) 14 (67) 5 (42) 11 (73)

Test assessment order n (%)

MMSE first 25 (56) 8 (38) 0.290 8 (67) 9 (60) 0.252
MOCA first 20 (44) 13 (62) 4 (33) 6 (40)

Chi square and Fisher’s exact tests were used aomggaroportions of patient screened positive drfoo
cognitive impairment. A two tailed p value >0.05sr@nsidered as significant. Screening was positive
n=45/66 at baseline and n=12/27 at follow-up.

ADL: 6-items Activities of Daily Living, IADL: 5-itemsrstrumental Activities of Daily Living,
GDS15: Geriatric Depression Scale 15 items, MMSHii Mlental State Examination, MoCA: Montreal
Cognitive Assessment

Palliative situation: Non-curative intent of tream

*Were considered at risk for falling if at least one b&tfollowing criteria was found: Timed Up and Gette
above 20 seconds, one-leg standing balance teshi@s 5 seconds, 2 falls during the last 12 months
3Severe comorbidity was defined as a CIRS-G itemesof»3/4

* Value non-calculable

*Psychotropic medication includes benzodiazepirgdepressants, opioids





