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ABSTRACT

Introduction. A comprehensive geriatric assessment sys-
tematically collects information on geriatric conditions
and is propagated in oncology as a useful tool when as-
sessing older cancer patients.

Objectives. The objectives were: (a) to study the prev-
alence of geriatric conditions in cancer patients aged
>65 years, acutely admitted to a general medicine
ward; (b) to determine functional decline and mortality
within 12 months after admission; and (c) to assess
which geriatric conditions and cancer-related variables
are associated with 12-month mortality.

Methods. This was an observational cohort study of
292 cancer patients aged >65 years, acutely admitted to
the general medicine and oncology wards of two univer-
sity hospitals and one secondary teaching hospital.
Baseline assessments included patient characteristics,
reason for admission, comorbidity, and geriatric condi-
tions. Follow-up at 3 and 12 months was aimed at func-

tional decline (loss of one or more activities of daily
living [ADL]) and mortality.

Results. The median patient age was 74.9 years, and
95% lived independently; 126 patients (43%) had meta-
static disease. A high prevalence of geriatric conditions
was found for instrumental ADL impairment (78%), de-
pressive symptoms (65%), pain (65%), impaired mobility
(48%), malnutrition (46%), and ADL impairment (38%).

Functional decline was observed in 8% and 33% of pa-
tients at 3 and 12 months, respectively. Mortality rates
were 38% at 3 months and 64% at 12 months. Mortality
was associated with cancer-related factors only.

Conclusion. In these acutely hospitalized older cancer
patients, mortality was only associated with cancer-
related factors. The prevalence of geriatric conditions in
this population was high. Future research is needed to
elucidate if addressing these conditions can improve
quality of life. The Oncologist 2011;16:1403–1412
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INTRODUCTION

Although malignant tumors occur at all ages, cancer dispro-
portionately strikes individuals aged �65 years [1]. Data
from the National Cancer Institute’s Surveillance, Epide-
miology, and End Results program reveal that over half of
all newly diagnosed cancer patients and more than two
thirds of cancer deaths are in this age group [2]. In western
societies, the number of older cancer patients will increase
substantially in the coming decades as a result of increasing
life expectancy and aging of the population. Oncologists
are faced with the challenge of how to determine what treat-
ment is suitable for their older cancer patients, with their
heterogeneity in comorbidity, physical reserve, disability,
and geriatric conditions. Age and performance status are
too limited to do justice to this diversity [3, 4], and because
guidelines for cancer treatment are often based on trials
from which older patients and patients with comorbidity
have been excluded [5], these guidelines cannot automati-
cally be extrapolated to all ages.

Therefore, the use of a comprehensive geriatric assess-
ment (CGA)—a systematic procedure to appraise the ob-
jective health status of older people, focusing on somatic,
functional, and psychosocial domains—is frequently prop-
agated in oncology as the tool to fill in these gaps [4, 6–11].
It is thought that identifying those factors associated with
poor outcome will aid in prognostication and decision
making regarding treatment for the individual patient
[10, 12]. Furthermore, modifying the conditions identi-
fied with a CGA could improve outcome and health-
related quality of life [7, 13, 14], particularly because
geriatric conditions are often missed if they are not spe-
cifically looked for [7–9, 15].

Although many editorials and review articles endorse
the use of a CGA in geriatric oncology, publication of evi-
dence supporting this assumption of an added value of sys-
tematic CGA above usual care is far less frequent [4, 5,
7–10, 12, 14, 16–19]. In addition, as a result of heterogene-
ity in study populations (inpatients versus outpatients) and
study settings (oncology versus geriatric medicine versus
general medicine), as well as the large variation in the ex-
tensiveness of the CGA administered, the data remain frag-
mentary and inconclusive on the association between CGA
and outcome.

One setting in which CGA may be of added value is for
older cancer patients requiring acute hospitalization, for
example, when an acute illness reveals the presence of ma-
lignancy or because of cancer- or treatment-related compli-
cations in the course of the disease. Independent of the
reason for admission, choices need to be made about the fu-
ture course of treatment during hospitalization. Further-

more, acutely ill patients could have a higher risk for
geriatric conditions and functional decline.

Therefore, we studied the value of CGA for older cancer
patients acutely admitted to the general medicine and on-
cology departments of three hospitals. The aims of the pres-
ent study were threefold: (a) to study the prevalence of
geriatric conditions in cancer patients aged �65 years
acutely admitted to a general medicine ward, (b) to deter-
mine functional decline and mortality within 12 months af-
ter admission, and (c) to assess which geriatric conditions
and cancer-related variables are associated with 12-month
mortality.

METHODS

Patients
This is an observational substudy of cancer patients who
were included in the Development of strategies Enabling
Frail Elderly New Complications to Evade (DEFENCE) I
[20] and DEFENCE II studies [unpublished manuscript].
The DEFENCE I study (n � 647) was conducted at the Ac-
ademic Medical Center (AMC) Amsterdam, The Nether-
lands; inclusion ran from November 2002 until March 2006
[20]. The DEFENCE II study (n � 639) ran from April
2006 until March 2008 at the AMC, University Medical
Center Utrecht, and Spaarne Hospital Hoofddorp [unpub-
lished manuscript].

In these prospective cohort studies, all patients aged
�65 years acutely admitted to the general medicine or on-
cology ward were included. Patients were excluded if: (a)
they or their relatives did not give informed consent; (b)
they were too ill to participate according to their attending
physician; (c) they came from another ward inside or out-
side the hospital; (d) they were transferred to the intensive
care unit, coronary care unit, or another ward inside or out-
side the hospital within 48 hours after admission; or (e) they
were unable to speak or understand Dutch. Inclusion had to
take place within 48 hours after admission. The Medical
Ethics Committee of the AMC approved both studies.

In this substudy, only patients with a known malignancy
at the time of admission or a malignancy first diagnosed
during admission were included.

Data Collection
The methods of the two studies were similar: within 48
hours of admission, a multidisciplinary evaluation was per-
formed by a geriatric consultation team. This team con-
sisted of two medical specialists, a geriatric resident, a
clinical nurse specialist, and two research nurses trained in
geriatric medicine.

Data on social and demographic status were collected.
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Patients were assessed for the following geriatric condi-
tions: polypharmacy, malnutrition, incontinence, falls, the
ability to perform activities of daily living (ADL) and in-
strumental ADL (IADL), cognitive impairment 2 weeks
prior to admission, neurosensory deficits, mobility disor-
ders, and delirium. Furthermore, patients in the DEFENCE
II study were assessed for the presence of pain, constipa-
tion, pressure ulcers, health status, depressive symptoms,
and caregiver burden. Appendix 1 lists the tools used in the
assessment [21–30]. All variables were dichotomized, us-
ing the cutoffs described in Appendix 1.

Medical history and oncologic treatment prior to, dur-
ing, and after the hospital stay were collected from patients’
medical records by a geriatrician. Based on the treatment
during and after hospitalization, patients were subdivided
into two groups: those still receiving active anticancer treat-
ment (both curative and palliative, i.e., chemotherapy, ra-
diotherapy, or surgical therapy) and those receiving
supportive or symptomatic care only. The reason for admis-
sion was collected from the discharge report and classified
as directly tumor related, treatment related, or because of
another cause.

These reports were also used to derive the Charlson co-
morbidity index [31], excluding the current malignancy.
The Charlson score is a continuous variable with scores in
the range of 0–31, with higher scores indicating more or
more severe comorbidities.

Follow-Up and Definition of Outcomes
Follow-up consisted of a telephone interview by a research
nurse at 3 and 12 months after discharge, in which the mod-
ified Katz ADL index was readministered. Follow-up was
completed by the same person (patient or primary care-
giver) interviewed at baseline.

Functional decline was defined as a loss of one or more
ADL abilities at 3 or 12 months, compared with premorbid
function 2 weeks prior to hospital admission. Data on mor-
tality were collected from the municipal data registry.

Statistical Analysis
Patients receiving active treatment and those receiving sup-
portive care only after admission were compared with one
another for differences in age, comorbidity, the presence of
geriatric syndromes, as well as for mortality and functional
decline. The �2 test and risk analysis were used for nominal
and ordinal variables, as well as for continuous variables
with a non-normal distribution; for continuous variables
with a normal distribution, the Student t-test was used.

To determine which baseline factors and geriatric
conditions were associated with mortality in the 12 months
following admission, a Cox regression analysis was per-

formed. For each variable, the Cox proportional hazards as-
sumption was tested using the log minus log plot. Next, a
univariate Cox regression analysis was performed to deter-
mine which variables were associated with mortality in the
12 months following admission. Factors with a p-value
�.20 in the univariate analysis and with �20% missing
data were included in the multivariate analysis. A backward
selection procedure was applied, accepting a p-value of
�.05. Kaplan–Meier survival plots with a log-rank analysis
were used to determine survival in the 12 months after ad-
mission. SPSS version 16.0 (SPSS Inc., Chicago, IL) was
used for the analyses.

RESULTS

Characteristics of Acutely Hospitalized Older
Cancer Patients
In total, 1,286 patients were included in the two studies, of
whom 208 had a known, active malignancy (16%) and 84
were diagnosed with cancer during admission (7%). Their
baseline characteristics are listed in Table 1. The median
age was 74.9 years (range, 65.0–96.2 years) and 95% of the
patients lived independently. In total, 27 different types of
malignancies were present (Appendix 2). In total, 126 pa-
tients (43%) had metastatic disease.

Prevalence of Geriatric Conditions
A high prevalence of geriatric conditions was seen, partic-
ularly in IADL impairment (77%), pain (65%), depressive
symptoms (65%), polypharmacy (48%), mobility problems
(48%), malnutrition (46%), high caregiver burden (44%),
and ADL impairment (38%) (Table 2). On average, patients
had four geriatric conditions, whereas only 9% had no ge-
riatric condition. The prevalence increased with age— on
average, patients aged 65–69 years had 2.9 conditions, pa-
tients aged 70–79 years had 4.1 conditions, and those aged
�80 years had 5.5 conditions (p � .001). The mean Charl-
son comorbidity index, excluding the current malignancy,
was 1.1 (standard deviation, 1.1).

Differences Between Patients Receiving Active
and Supportive Care
We were unable to classify five patients as either receiving
active or supportive care as a result of missing follow-up
data. Of the remaining patients, 137 (48%) received only
symptomatic or supportive care; for newly diagnosed pa-
tients, this percentage was much lower than for patients
with a known cancer diagnosis (16% versus 60%; p �
.001). Patients receiving supportive care only had a higher
level of education and a higher Charlson comorbidity in-
dex. Interestingly, they did not differ in age (Table 1) or the
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presence of geriatric conditions (Table 2) from those re-
ceiving active care.

Outcomes
Mortality rates were 11% in hospital, 38% at 3 months, and
64% at 12 months. Of patients still alive at follow-up, 8%
experienced functional decline at 3 months, as determined
by a decline in one or more ADL abilities in comparison
with premorbid function 2 weeks prior to hospitalization.
At 12 months, 33% of patients showed functional decline.

Table 3 shows results of the Cox regression analysis for
factors associated with the 12-month mortality rate. Only
metastatic disease (hazard ratio [HR], 1.67; 95% confi-

dence interval [CI], 1.23–2.29) and a tumor-related reason
for admission (HR, 1.57; 95% CI, 1.12–2.21) were inde-
pendent predictors of outcome, whereas age, sex, and co-
morbidity were not.

Active oncological treatment did not give any signifi-
cant survival benefit over supportive care only (Fig. 1); at 3
months, the mortality rates were 36.7% for patients receiv-
ing active treatment and 38.7% for those receiving support-
ive care only. At 12 months, the mortality rates were 62.7%
and 65.7%, respectively.

Because several geriatric conditions were not included
in the DEFENCE I study, we also performed a separate
multivariate analysis using only the data from the

Table 1. Baseline characteristics of patients receiving active oncological treatment or supportive care only

All patients
n � 292

Active treatment
n � 150

Supportive care
n � 137 p-value

a

Hospital .65

AMC 250 (87.1) 129 (86.0) 121 (88.3)

UMCU 16 (5.6) 8 (5.3) 8 (5.8)

Spaarne 21 (7.3) 13 (8.7) 8 (5.8)

Study .37

DEFENCE I 138 (47.3) 74 (49.3) 47 (46.7)

DEFENCE II 154 (52.7) 76 (50.7) 49 (53.3)

Median age in yrs (range) 74.9 (65.0–96.2) 75.5 (65.0–94.7) 73.4 (65.2–96.2) .44

65–74 210 (51.2) 104 (47.3) 101 (55.5)

75–84 71 (34.5) 40 (36.7) 31 (32.1)

�85 11 (14.3) 6 (16.0) 5 (12.4)

Female sex 141 (48.8) 80 (53.3) 60 (43.8) .11

Yrs of education (SD) 10.2 (3.8) 9.5 (3.5) 10.9 (4.0) .003
Living independently 275 (95.0) 141 (94.0) 129 (96.3) .54

Median length of stay in days (range) 8 (1–80) 8 (2–80) 7 (1–42) .84

Charlson score (SD) 1.1 (1.1) 1.1 (0.9) 1.0 (1.2) .55

n of comorbid conditions (SD) 1.1 (1.1) 1.0 (1.2) 1.1 (1.0) .44

Metastases at inclusion (42.7) 58 (38.7) 64 (47.1) .14

Newly diagnosed at admission (28.2) 68 (45.3) 13 (9.5) <.001
Known cancer diagnosis (71.8) (54.7) 124 (90.5) <.001
Reason for admission

Tumor relatedb 193 (66.1) 101 (67.3) 91 (66.4) .99

Treatment relatedc 49 (16.8) 25 (16.7) 24 (17.5) .01
Other 50 (17.1) 23 (15.3) 22 (16.1) .82

Data shown as n (%) unless otherwise specified.
Because of missing follow-up, we were unable to classify treatment in five patients.
a Adjusted for age and sex; p-value is considered significant at � .05 (in bold).
b Tumor-related causes for admission were asymptomatic jaundice or cholangitis (n � 32), hemorrhage or anemia (n � 31),
aspecific malaise (n � 38), obstruction (n � 26), dyspnea (n � 10), and pain (n � 12).
c Treatment-related causes for acute admission were chemotherapy-related complications (n � 33), radiotherapy-related
complications (n � 6), complications from a diagnostic procedure (n � 2), and complications from a therapeutic surgical
procedure (n � 8).
Abbreviations: AMC, Academic Medical Center; DEFENCE, Development of strategies Enabling Frail Elderly New
Complications to Evade; SD, standard deviation; UMCU, University Medical Center Utrecht.
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DEFENCE II study. That analysis yielded similar results
for factors associated with mortality within 12 months.

DISCUSSION

To our knowledge, this is the first prospective, inpatient
study addressing the prevalence of geriatric conditions and
their association with outcome in acutely hospitalized older
cancer patients. Recent observations demonstrated that sev-
eral geriatric conditions were predictive of outcome in older
cancer patients in outpatient settings [6, 11, 12]. In the pres-
ent study, we demonstrated that, in our population of 292
acutely hospitalized older cancer patients, most of whom
were living independently prior to admission, geriatric con-
ditions were highly prevalent, but none of the elements of
the CGA were associated with mortality.

The high prevalence of geriatric conditions that we
found was also seen in a hospital-based, retrospective
study, which reported comparable rates of functional limi-

tations, impaired mobility, malnutrition, and depression
[17]. Interestingly, we found no differences in the presence
of geriatric conditions between patients receiving active
care and those receiving supportive care only. Also, receiv-
ing active oncologic treatment did not influence mortality
rates, compared with receiving supportive care only. Of
course, oncologic treatment is aimed not only at improving
survival but also at improving quality of life, a factor not
evaluated in this study.

In our study, 8% of cancer patients experienced greater
ADL dependency 3 months after discharge, and at 12
months this rate was �33%. We found no prior studies that
addressed functional decline after acute hospitalization in
older cancer patients. A study by Covinsky et al. [32]
looked at loss of ADL abilities after hospitalization for any
acute medical illness in patients aged �70 years without
specifically investigating cancer patients. In their cohort, as
many as 35%–50% of older patients experienced greater

Table 2. Prevalence of geriatric conditions in patients receiving active oncological treatment or supportive care only

All patients
n � 292

Active treatment
n � 150

Supportive care
n � 137 p-valuea

Somatic geriatric conditions, n (%)

Polypharmacy 129/270 (48.0) 67/139 (48.2) 62/131 (47.3) .80

Malnutrition 101/220 (46.0) 47/111 (42.3) 54/111 (48.6) .30

Painb 81/125 (64.8) 40/61 (65.6) 41/64 (64.1) .70

Constipationb 33/149 (22.1) 17/76 (22.4) 16/73 (21.9) .94

Incontinence 66/261 (25.2) 40/138 (29.0) 26/123 (21.1) .29

Pressure ulcersb 2/135 (1.4) 1/69 (1.4) 1/66 (1.5) .72

Falls 32/254 (12.7) 16/135 (11.9) 16/119 (13.4) .63

Functional geriatric conditions

ADL impairment at baseline 104/273 (38.1) 57/142 (40.1) 47/131 (35.9) .94

IADL impairment at baseline 191/250 (76.9) 103/129 (79.8) 88/121 (72.7) .37

Neurosensory deficits 70/268 (26.0) 32/143 (22.4) 38/125 (30.4) .07

Mobility 131/275 (47.9) 78/145 (53.8) 53/130 (40.8) .13

Psychological geriatric conditions

Global cognitive impairment 31/201 (15.1) 15/98 (15.3) 16/103 (15.5) .56

Depressive symptomsb 79/121 (65.3) 40/59 (67.8) 39/162 (62.9) .66

Delirium 61/283 (21.5) 27/148 (18.2) 34/135 (25.2) .10

Low health status scoreb 33/120 (28.5) 19/59 (32.2) 14/61 (23.0) .24

Social geriatric conditions

High caregiver burdenb 47/108 (43.8) 26/51 (51.0) 21/57 (36.8) .12

Total n of geriatric conditions (SD) 4.0 (2.9) 4.2 (2.9) 4.1 (2.9) .51

Presence of one or more geriatric
conditions

91.1 91.3 90.5 .80

Because of missing follow-up data, we were unable to classify five patients.
a Adjusted for age and sex; p-value is considered significant if �.05.
b Included only in DEFENCE II study.
Abbreviations: ADL, activities of daily living; DEFENCE, Development of strategies Enabling Frail Elderly New
Complications to Evade; IADL, instrumental activities of daily living; SD, standard deviation.
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disability (defined by a loss of one or more ADL abilities) 3
months after acute hospitalization. The difference with our
findings could be explained by differences in the study pop-
ulation, because the cancer patients included in our analysis
were younger and had less comorbidity, less functional im-
pairment, and less cognitive impairment at baseline, all of
which are factors potentially associated with functional de-
cline [33].

For acutely hospitalized patients, the value of a CGA in
predicting mortality seems to be low. We found that none of
the geriatric conditions were associated with mortality
within 12 months of admission. This outcome differs from
several other studies in the outpatient setting addressing the
association between geriatric conditions and outcome—age
[12], comorbidity [12], ADL and IADL dependency [11],
and depression [6] were all found to predict mortality in

older cancer patients in that setting. However, in those pa-
tients, geriatric assessment was often administered prior to
the onset of oncologic treatment with curative intent.
Therefore, patients were in a different phase of disease than
the patients in our study. Most likely, for these acutely ad-
mitted older cancer patients, the presence or absence of ge-
riatric conditions had little further impact on outcome,
probably because of the severity of the cancer and cancer-
related symptoms: 66% of the patients were admitted for a
directly tumor-related reason, �43% had metastases, 48%
received only supportive care, and 64% died within 12
months. This could also explain why mortality was not as-
sociated with age or comorbidity.

In patients with a poor prognosis, the goal of care gen-
erally shifts from curation to palliation. Potentially, identi-
fying geriatric conditions at the time of hospital admission

Table 3. Cox regression analysis for mortality at 12 months

Univariate analysis Multivariate analysis

Hazard
ratio

95% confidence
interval p-value

Hazard
ratio

95% confidence
interval p-value

Age 1.01 .99–1.03 .48 –

Sex .91 .69–1.21 .50 –

Newly diagnosed cancer 1.18 .87–1.61 .29

Comorbidity 1.03 .90–1.17 .72 –

Metastatic disease 1.89 1.41–2.52 <.001 1.67 1.23–2.29 �.001

Tumor-related admission 1.79 1.20–2.47 <.001 1.57 1.12–2.21 .01

Supportive care only 1.14 .85–1.52 .38

Polypharmacy 1.10 .81–1.48 .55

Incontinence 1.13 .80–1.60 .48

Falls .96 .60–1.53 .87

ADL impairment at baseline 1.45 1.08–1.98 .02 –

IADL impairment at baseline 1.08 .75–1.56 .69

Neurosensory deficits .91 .65–1.29 .61

Mobility 1.12 .83–1.50 .46

Delirium 1.23 .87–1.74 .24

Variables not included in analysis because of �20% missing data

Malnutrition 1.27 .91–1.77 .16

Pain 1.11 .95–1.28 .18

Constipation 1.41 .88–2.28 .15

Pressure ulcers 5.29 1.26–22.19 .02

Global cognitive impairment 1.33 .83–2.13 .23

Depressive symptoms 1.23 .75–2.02 .40

Low health status score 1.24 .75–2.04 .41

Caregiver burden 1.32 .82–2.12 .25

Variables with a p-value �.20 in the univariate analysis and with �20% missing data were included in the multivariate
analysis; these variables are marked in bold in the p-value column. Age, sex, and comorbidity were also included as
potential confounders. A backward selection procedure was applied; a forward analysis selected the same variables.
Abbreviations: ADL, activities of daily living; IADL, instrumental activities of daily living.
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can provide the treating physician with leads for improving
quality of life. For example, in a study comparing geriatric
care for older patients with cancer care as usual, geriatric
care improved quality of life, although there was no differ-
ence in survival [14]. Because of the high prevalence of ge-
riatric conditions in our study, and the fact that geriatric
conditions are easily missed if not specifically looked for
[7–9, 15], assessing patients for modifiable geriatric condi-
tions seems appropriate when aiming to optimize the qual-
ity of hospital and palliative care for older cancer patients.

There are several limitations to this study. First of all,
the study population forms a heterogeneous group, with dif-
ferent types of malignancies in different stages of disease.
Furthermore, because two of the three hospitals are tertiary
referral centers, there is a potential for referral bias, result-
ing in a less frail population as well as an overrepresentation
of upper gastrointestinal (GI) tract tumors—for which the
AMC is a national center—compared with regional hospi-
tals. This potentially influences the generalizability of our
findings. For example, the low cancer-specific survival
rates of patients with upper GI tract malignancies could
have decreased the value of the CGA for predicting mortal-
ity. A second limitation is that this is a post hoc analysis of
two studies, whose designs were highly but not entirely
similar. Some geriatric conditions addressed in the
DEFENCE II study were not included in the DEFENCE I
study, therefore resulting in missing data for these items.
The effect on the outcomes of this study seems low, how-

ever, because analyses with only the data from the
DEFENCE II study did not lead to different results. Be-
cause of the high mortality rates at 3 and 12 months, we
were unable to test which factors at baseline were associ-
ated with functional decline.

In conclusion, our study demonstrates that geriatric con-
ditions are highly prevalent in older cancer patients admit-
ted for an acute illness. Based on prior literature, we assume
that using a CGA for older cancer patients acutely admitted
to hospital may have added value for improving quality of
life. None of the elements of the CGA were of value in pre-
dicting mortality, because outcome in this population was
only associated with cancer-related factors. To elucidate
the exact role of CGA, future research comparing quality of
life and outcome in patients receiving either care as usual or
specific interventions aimed at modifying the geriatric con-
ditions identified by a CGA is needed.
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Appendix 1. Tools used in the assessment for geriatric conditions

Geriatric conditions Measurement tool Source Range of scores Cutoff used

Somatic geriatric conditions

Polypharmacy n of different medications Medical chart Continuous �5

Malnutrition SNAQ [21]a and/or Patient 0–7 �2

Body mass index Medical chart Continuous �20

Pain VAS [22]a Patientb 0–10 �4

Constipation Constipation on physical examination
at admissiona

Medical chart Yes or no Yes

Incontinence Presence of incontinence at
admission

Medical chart Yes or no Yes

Falls Two or more falls in the past 3 mos Patient Yes or no Yes

Pressure ulcers Observation by the research nursea Nurse Yes or no Yes

Functional geriatric conditions

ADL functioning Katz ADL index score [23] Patient/caregiverc 0–6 �1 is
impairment

IADL functioning Modified Katz index [24] Patient/caregiverc 0–9 �1 is
impairment

Neurosensory deficits Impairment of hearing and/or vision,a

regardless of use of glasses or hearing
aid

Patient Yes or no Yes

Mobility Requiring help or the use of a
walking aid for mobility

Patient Yes or no Yes

Health status Euroqol (EQ-5D) [25]a Patientb Utility list of 5
items

Present if scored
“severe” �1

Psychological geriatric conditions

Cognitive impairment IQCODE-SF [26] Caregiver 1–5 �3.9

Depressive symptoms GDS-2 [27]a Patientb 0–2 2

Delirium Confusion assessment method [28] Nurse 0–4 Item 1 and 2
present plus 3
and/or 4

Social geriatric conditions

Caregiver burden EDIZ [29]a Caregiver 0–9 �4
a These tools were administered only in the DEFENCE II study.
b Not administered if MMSE [30] score was �16.
c In the DEFENCE I study, the Katz was filled out by the patient if the MMSE [30] score was �23. If it was lower, the
primary caregiver filled out the Katz. In the DEFENCE II study, the Katz was filled out by the patient if the MMSE score
was �20, filled out by the patient and double-checked with the caregiver if the MMSE score was 16–20, and filled out by
the caregiver only if the MMSE score was �16.
Abbreviations: ADL, activities of daily living; DEFENCE, Development of strategies Enabling Frail Elderly New
Complications to Evade; EDIZ, Experienced Burden of Informal Care; GDS-2, Geriatric Depression Scale-2; IADL,
instrumental activities of daily living; IQCODE-SF, Informant Questionnaire COgnitive DEcline–Short Form; MMSE,
Mini-Mental State Exam; SNAQ, Short Nutritional Assessment Questionnaire; VAS, Visual Analogue Scale.
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Appendix 2. Overview of cancer diagnoses

Cancer diagnosis n of patients

Pancreatic cancer 36

Colon cancer 32

Esophageal cancer 26

Cholangiocarcinoma 23

Lymphoma 21

Breast cancer 18

Lung cancer 18

Prostate cancer 16

Stomach cancer 15

Bladder cancer 14

Leukemia 12

Multiple myeloma 10

Rectal cancer 9

Other hematological 9

Ovarian cancer 7

Renal cell carcinoma 7

Unknown origin 5

Hepatocellular carcinoma 3

Melanoma 3

Laryngeal cancer 3

Sarcoma 2

Thyroid cancer 1

Carcinoid 1

Cervical cancer 1

Total 292
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