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Summary

STUDY HYPOTHESIS: The Identification of Senior At
Risk (ISAR) and the Triage Risk Stratification Tool
(TRST) are the two most studied screening tools to detect
high-risk patients for unplanned readmission after an emer-
gency department (ED)-visit. Since their performance was
unclear among ED-patients over 75 years, we evaluated
their capacities to predict readmission at 1, 3, 6 and
12 months as well as their usefulness in avoiding unneces-
sary further comprehensive geriatric assessment (CGA) in
negative screened patients.
METHODS: Historical cohort study with systematic
routine data collection of functional status, comorbid con-
ditions and readmission rate of patients released home after
an ED-visit between 2007 and 2009 at the Geneva
University Hospitals.
RESULTS: 345 patients were included (mean age 84y;
63% female). Readmission rates were 25%, 38%, 49%, and
60% at 1, 3, 6, and 12 months, respectively. Positive ISAR
(≥2/6) and TRST (≥2/5) predicted modestly unplanned
readmission at each time point (AUC range: 0.607–0.664).
Prediction of readmission with ISAR or TRST was not
modified after adjustment for variables significantly asso-
ciated with readmission (being male, having poor function-
al or comorbid scores). In case of negative ISAR or TRST,
their high negative predictive values (NPV) would safely
allow avoiding 64 useless CGA (ISAR <2: 7/64 readmis-
sions at 1 month).
CONCLUSIONS: Both ISAR and TRST tools predicted
modestly unplanned readmission after an ED-visit among
patients over 75 years. Nevertheless, due to their low spe-
cificity and high NPV these screening tools are useful to
select elderly ED-patients who can safely return home
without any further CGA.
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Introduction

Emergency department (ED) admissions of patients 65
years and older are increasing and account for up to 20% of
all consultations [1]. After an ED-visit, this population is at
high risk for adverse outcome like ED-readmission [1]. In
a systematic review, Aminzadeh et al. described a readmis-
sion rate of 10% at one month, 24% at 3 months and 44%
at 6 months.
The comprehensive geriatric assessment (CGA), the best
well-known geriatric tool related to clinical decision mak-
ing, is a reproducible procedure which includes a mul-
tidisciplinary tool with cognitive and mood evaluation, co-
morbidities and polypharmacy examination, assessment of
the risk of falls and functional status (basic activities of
daily living [BADL] and instrumental activities of daily
living [IADL]), as well as nutritional status and social sup-
port [2]. Caplan et al. showed that CGA performed after
an ED-visit with further ambulatory implementation or co-
ordination of recommendations could decrease ED-read-
mission at 1 month (16.5 vs. 22.2%; p = 0.048) and at 18
months (44.4 vs. 54.3%; p = 0.007) [3].
However, CGA is a time-consuming process, which takes
at least 30 minutes to be performed and thus cannot be ap-
plied to every older patient admitted to the ED [4]. There-
fore, a two-step approach by using a targeted CGA and
further ambulatory recommendations only among patients
identified at high risk for ED-readmission with shorter val-
idated tools has been developed [5]. Screening older pa-
tients in this way could thus avoid slowing down the flow
in the ED. The Identification of Seniors At Risk Tool
(ISAR) and the Triage Risk Stratification Tool (TRST) are
the two most studied instruments in the literature and the
only ones validated with a two-step approach among pa-
tients 65 years and older in the ED [6, 7]. These scales
are interesting in that the ED-presenting illness is not in-
cluded. Moons et al. showed that these tools could predict
ED-readmission [8].
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Some questions remain about the efficiency of ISAR and
TRST among patients 75 years and older. This population
is particularly interesting because they have less specific
complaints than younger patients at the ED-visit, and they
need more time to be taken in care. This challenges the
management of the flow [9]. Warburton et al. reported their
experience during a patient safety quality improvement
programme and highlighted the lack of specificity of ISAR
to predict ED-readmission among patients over 75 years
[10]. In other words, almost all patients aged 75 years and
older were classified as high risk, overwhelming available
referral resources. Therefore, this study aims to evaluate
the performances of the ISAR and TRST tools to predict
unplanned readmission after an ED-visit among patients 75
years and older as well as to test their usefulness in avoid-
ing unnecessary CGA in ED.

Methods

We carried out a historical cohort study from systematic
routine data collection at Geneva University Hospitals
(Switzerland). The local Ethics Committee approved the
study.
The Geneva hospital is a 1200-bed primary and tertiary
care university hospital, and our ED admits 60,000 patients
per year. Our ED uses a 4 level triage scale adapted from
the Canadian Emergency Department Triage and Acuity
Scale (CTAS) [11]. This scale is used to determine for each
level the acceptable time delay before the patient should be
evaluated. Triage is performed by trained nurses special-
ised in emergency care. A geriatric team (GT) is present
from 8:00 am to 19:00 pm, weekends excepted. The GT
takes care of all patients 75 years and older with a CTAS
≥3/4 (i.e. patients who should be seen within 2 hours or
non-urgent patients), which accounts for 2,500 patients per
year. Among them, 10% are discharged to home after the
ED-visit. The GT routinely collects medical and social in-
formation, but does not perform standardised CGA. There
is also no systematic referral to home care services.
We included all patients seen by the GT during a 3-year
period (2007–2009) and discharged to home from the ED.
Patients living in nursing homes were excluded. All data
were systematically collected when the patient was seen in
the ED by a physician of the GT, and included in a data-
base. The information was obtained either from the patient
or from the caregiver.
The identification of patients at high risk was performed
with the ISAR and the TRST tool. The ISAR consists of
six assessment items: presence of home help, increased de-
pendency, history of hospital admissions, visual problems,
memory problems, and polypharmacy (≥3 drugs). The
TRST tool is a five-item instrument: cognitive impairment,
difficulties with walking or transfer, admission to ED dur-
ing the last month or hospitalisation within the last
3 months, polypharmacy (≥5 drugs), and professional re-
commendation for home care services. Responses to these
questionnaires are dichotomous (i.e., yes–no). A patient is
considered to be at high risk (i.e., for unplanned readmis-
sion) when the answers to two or more questions are posit-
ive (ISAR ≥2/6, TRST ≥2/5).

Functional disabilities were assessed using Basic and In-
strumental Activities of Daily Living (BADL, IADL)
scores. The Katz index evaluates BADL and includes six
items: bathing, dressing, toilet use, transfer, feeding and
continence [12]. For the IADL, the most widely used tool
is the Lawton scale, which explores 9 items: using the tele-
phone, travel, shopping, meal preparation, housework, tak-
ing medicine and management of finances, laundry and
mode of transportation [13]. For both scales, each item
scores from 1 (dependent) to 3 (independent). In case of
total independence, the maximum score reaches 18 for
BADL and 27 for IADL.
Co-morbidities were assessed by the Cumulative Illness
Rating scale-Geriatrics (CIRS) [14], and took into account
active and previous medical problems at the time of the
ED-visit, via an extensive review of the patient's medical
records and administrative data for diagnoses established

Figure 1

Flow diagram of the studied population.
ED: Emergency Department. GT: Geriatric Team.
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at or before enrolment in this study. This scale, previously
validated in the Geneva hospital, has been shown to predict
length of stay, institutionalisation and death [15]. The CIRS
incorporates medical conditions according to 14 categories
(heart disease, hypertension, haematopoietic, respiratory,
eyes and ears, upper gastro-intestinal, lower gastro-intest-
inal, liver, kidneys, genito-urinary, musculo-skeletal, neur-
ological, endocrine/metabolic, psychiatric/dementia), rated
each on a scale from 0 (no disease) to 4 (life-threatening
disease). The total score is calculated as the sum of the 14
scores (maximum at 56 points).
Prescribing of inappropriate medication (PIM) could lead
to adverse drug events and unexpected hospitalisation [16].
PIM was assessed according to the Screening Tool of Older
People’s potentially inappropriate Prescriptions (STOPP).
STOPP is based on physiological systems, and includes
65 criteria for avoidance of certain drug-drug interactions
in older people [17]. Gallagher et al. showed that STOPP
could identify twice as many PIM that Beer’s criteria.
One investigator reviewed retrospectively the file of each
patient to obtain all sociodemographic data (age, sex, hav-
ing a general practitioner (GP), living alone). The CIRS,
STOPP criteria and ADL scales were extracted from the
collected data. The ISAR and TRST tools were systematic-
ally asked of the patients during the ED-visit. Patients with
incomplete files were excluded.
Unplanned readmission was considered as a binary data
and defined by a new visit to the ED or a direct hospit-
alisation at 1, 3, 6 and 12 months after the index visit. In
our city, patients over 75 years are mostly addressed to the
University hospital. Elective hospitalisation for a sched-
uled intervention (for example cataract operation) was not
considered as a readmission. If a patient had more than
one readmission (i.e., considered as duplicates), only the
first one was taken into account. Patients hospitalised the
same day after an ED-visit were excluded. Readmission
data were obtained from the hospital information system.
The distribution of continuous data (age, CIRS, Katz and
Lawton) was considered as normal because of the number
of observations (N >50). Data for continuous variables are
presented as means ± 1 standard deviation (SD), and binary
data (sex, living alone, GP, PIM, ISAR and TRST) are re-
ported as proportions (%). First, we compared all the data
at 1, 3, 6 and 12 months with an unpaired t-test for con-
tinuous data and a Chi2 test for binary data. Significance
was set at p <0.05. After binarisation of the 2 scores (ISAR
≥2/6, TRST ≥2/5), we measured the univariate relation-
ship between ISAR and TRST to the outcome (i.e. read-
mission) using Cox regression models. Censoring data in-
cluded mortality data according to the population registrar
of the State of Geneva. For the multiple Cox regression
model, we adjusted for all variables significantly (p <0.05)
associated with readmission at each time (sex, CIRS), or
the variables with a significant confounding effect (>20%
of variation effect on the main predictor) (Katz, Lawton).
Continuous variables without a log-linearity relationship
with the outcome were binarised for the Katz (normal or
not) or categorised for the Lawton (quartiles). The hazard
proportional assumption was checked for each Cox mod-
el. Hazards ratios (HR) with their 95% confidence inter-
vals (CI) were calculated. We plotted Kaplan-Meier curves

for readmission at 1, 3, 6 and 12 months, and compared
them with log-rank tests. We reported the sensitivity, spe-
cificity, positive predictive value (PPV) and negative pre-
dictive value (NPV) for the ISAR ≥2 and TRST ≥2 at each
time, as well as their area (AUC) under the receiver oper-
ating characteristics curve (ROC). Statistical analyses were
performed with Stata software version 11, College Stata,
TX, US.

Results

Among 7,440 patients aged 75 years and older evaluated in
ED by the GT during the 3-yr period, 728 were discharged
to home. Among them, 155 were readmitted more than
once and were considered as duplicates. Of the 573 eligible
patients, 228 were excluded: 130 because they were living
in nursing homes, 19 because of hospitalisation during the
same day, and 79 because of incomplete file. In the end
345 patients were included (fig. 1). Table 1 summarises the
characteristics of the population. The mean (SD) age was
83.9 (±5.7) yrs, 62.9% were women, 58% lived alone, 97%
had a general practitioner and a half had at least one in-
appropriate medication. Patients were relatively independ-
ent (Katz index: 17.1 (±1.5)/18, Lawton scale: 20.8 (±5.6)/
27) and had quite low CIRS scores (7.8 (±3.7)/56). The cu-
mulative readmission rates at 1, 3, 6 and 12 months were
respectively 25%, 38%, 49% and 60%. Diagnoses at ED-
admission were mostly due to an orthopedic problem or a
trauma (30%), a cardiac pathology (25%), or a psychiatric
illness (12%). At 1 month, 39% of readmission diagnoses
were the same as the initial ones.
Table 1 shows that men were consistently more readmitted
than women, and that readmitted patients had always more
comorbidities than those who were not readmitted. Func-

Figure 2

ROC curves of the Identification of Senior at Risk (ISAR – plain
circle line) and the Triage Risk Stratification Tool (TRST- long-dash
square-line) for readmission at 1, 3, 6 and 12 months.
A: 1 month ISAR ROC area = 0.612 - TRST ROC area = 0.607
B: 3 months ISAR ROC area = 0.655 - TRST ROC area = 0.621
C: 6 months ISAR ROC area = 0.660 - TRST ROC area = 0.651
D: 12 months ISAR ROC area = 0.664 - TRST ROC area = 0.664
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tional dependence, as assessed by Katz or Lawton, was
positively associated with readmission only at 12 months.
Age was not predictive of readmission. In order to be sure
that the same population was targeted with ISAR and
TRST, we performed a Fisher’s exact test and found an as-
sociation between the 2 classifications everytime (F exact
<0.001). There was also no difference between the discord-
ance pairs (McNemar >0.05). In the Cox regression mod-
els (table 2), the ISAR ≥2 predicted the readmission at 1,
3, 6 and 12 months in the univariate analysis. The associ-
ation remained significant in the multiple analysis models.
In contrast, a positive TRST score did not predict readmis-
sion at 1 month (HR 1.77, 95% IC 0.94–3.33, p = 0.078)
in the univariate and multiple regression models. The ISAR
prediction of readmission measured by the HR was higher
than that of the TRST at each time point, but this difference
did not achieve statistical significance.
The ISAR had a sensitivity >90% and a negative predictive
value (NPV) between 70-90% at each analysed time point
of readmission (table 3). The TRST results were quite sim-
ilar. Figure 2 shows the ISAR and TRST ROC curves for
readmission at 1, 3, 6 and 12 months. Their area under the
curve range was 0.607–0.664 without significant differen-
ce.
Figure 3 shows the Kaplan-Meyer estimation curves for
readmission according to a positive or negative ISAR or

TRST scores. The curves of patients readmitted or were not
statistically different (p <0.001) with both screening tools.

Discussion

Among ED-patients ≥75 years, both the ISAR and the
TRST tools predicted unplanned readmission (new ED-vis-
it or direct hospitalisation) with moderate accuracy, due to
their low specificity. Nevertheless, there was overall a non

Figure 3

Kaplan-Meyer estimations curves for readmission stratified by the
Identification of Senior at Risk (ISAR) and by the Triage Risk
Stratification Tool (TRST).
A: ISAR <2 (plain line) - ISAR ≥2 (long-dash line), logrank test: p
<0.001
B: TRST <2 (plain line) - TRST ≥2 (long-dash line), logrank test: p
<0.001

Table 1: Demographic and presenting characteristics of the study patients at baseline and according to their readmission at 1, 3, 6 and 12 months.

Total 1 month 3 months 6 months 12 months
Readmission No Yes No Yes No Yes No Yes
N (%) 345 (100) 260 (75.4) 85 (24.6) 213 (61.7) 132 (38.3) 175 (50.7) 170 (49.3) 139 (40.3) 206 (59.7)

Women N(%) 217 (62.9) 173 (66.5) 44 (51.8)* 145 (68.1) 72 (54.6)* 121 (69.1) 96 (56.5)* 98 (70.5) 119 (57.8)*

Age M(SD) 83.9 (5.7) 83.9 (5.7) 84.0 (5.8) 84.1 (5.8) 83.6 (5.6) 83.9 (5.9) 83.9 (5.6) 83.6 (6.0) 84.1 (5.6)

Living alone N(%) 201 (58.3) 153 (58.9) 48 (56.5) 122 (57.3) 79 (59.9) 99 (56.6) 102 (60.0) 80 (57.6) 121 (58.7)

GP N(%) 336 (97.4) 255 (98.1) 81 (95.3) 210 (98.6) 126 (95.5) 172 (98.3) 164 (96.5) 138 (99.3) 198 (96.1)

PIM ≥1 N(%) 169 (49) 120 (46.2) 49 (57.7) 100 (47.0) 69 (52.3) 81 (46.3) 88 (51.8) 65 (46.8) 104 (50.5)

Katz M(SD) 17.1 (1.5) 17.1 (1.5) 17.2 (1.4) 17.1 (1.5) 17.1 (1.4) 17.2 (1.5) 17.0 (1.5) 17.3 (1.4) 17.0 (1.5)*

Lawton M(SD) 20.8 (5.6) 20.7 (5.5) 20.8 (6.0) 21.1 (5.4) 20.4 (5.8) 21.3 (5.3) 20.4 (5.8) 21.9 (4.7) 20.1 (6.0)*

CIRS M(SD) 7.8 (3.7) 7.4 (3.5) 8.9 (4.0)* 7.1 (3.4) 8.8 (3.9)* 7.0 (3.4) 8.6 (3.8)* 6.9 (3.4) 8.4 (3.8)*

ISAR ≥2 N(%) 281 (81.5) 203 (78.1) 78 (91.8)* 158 (74.2) 123 (93.2)* 125 (71.4) 156 (91.8)* 94 (67.3) 187 (90.8)*

TRST ≥2 N(%) 278 (80.6) 204 (78.5) 74 (87.1) 162 (76.1) 116 (87.9)* 127 (72.6) 151 (88.8)* 94 (67.3) 184 (89.3)*

* p <0.05
GP: General Practitioner, PIM: Prescribing of Inappropriate Medication, CIRS: Cumulative Illness Rating Scale-Geriatrics, ISAR: Identification of Senior at Risk, TRST:
Triage Risk Stratification Tool.

Table 2: Cox proportional hazards models for ISAR and TRST to predict readmission at 1, 3, 6 and 12 months (N = 345).

Readmission N (%) HR [95% CI] p value Ad_HR# [95% CI] p value
1 month 85 (24.6)

ISAR ≥2/6 78 (91.8) 2.79 [1.29–6.05] 0.009 2.91 [1.29–6.59] 0.010

TRST ≥2/5 74 (87.1) 1.77 [0.94–3.33] 0.078 1.89 [0.94–3.78] 0.072

3 months 132 (38.3)

ISAR ≥2/6 123 (93.2) 3.73 [1.90–7.34] <0.001 3.70 [1.81–7.56] <0.001

TRST ≥2/5 116 (87.9) 1.99 [1.18–3.35] 0.010 1.90 [1.06–3.38] 0.030

6 months 170 (49.3)

ISAR ≥2/6 156 (91.8) 3.30 [1.91–5.70] <0.001 3.20 [1.78–5.73] <0.001

TRST ≥2/5 151 (88.8) 2.32 [1.44–3.73] 0.001 2.27 [1.35–3.82] 0.002

12 months 206 (59.7)

ISAR ≥2/6 187 (90.8) 3.16 [1.97–5.03] <0.001 3.00 [1.80–5.00] <0.001

TRST ≥2/5 184 (89.3) 2.67 [1.71–4.16] <0.001 2.64 [1.63–4.27] <0.001

# HR adjusted for sex, Katz index, Lawton scale, comorbidities index (CIRS)
HR: Hazard Ratio, Ad_HR: Adjusted Hazard Ratio, ISAR: Identification of Senior at Risk, TRST: Triage Risk Stratification Tool.
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significant trend for the ISAR to consistently better pre-
dict unplanned readmission than the TRST. Furthermore, in
contrast with the later, the ISAR discriminates significantly
high-risk patients already at 1 month. More interestingly,
in case of negative ISAR or TRST, their high NPV permit-
ted, in our population, avoiding 64 useless CGA with safety
(ISAR <2 readmitted: 7/64 at 1 month, 9/64 at 3 months).
To the best of our knowledge, these two screening tools
have been evaluated in a Swiss population for the first time.
Readmission rates in this study are basically in line with
those in previous reports [7, 18]. However, the rates at 12
months were higher in our study than in that of Lee et al.
(60% vs 44%) [19]. The fact that our population is older
(84 vs 77 years) and that EDs in our country are highly ac-
cessible could explain this difference.
Regarding the ISAR tool, its performance is consistent
with previous studies, and comparable with that described
among younger people. In the original paper, McCusker
et al. included 1,122 patients over 65 years from 4 urban
Canadian hospitals and described an AUC of 0.630 for
readmission at 1 month [20]. Similarly, Salvi et al. per-
formed a recent prospective cohort study of 200 patients
≥65 years from 2 urban Italian ED, and reported that the
ISAR was efficient to predict ED-readmission at 3 months
(odds ratio: 2.02, CI 95%: 1.06–3.87, p = 0.035) [18].
Moons et al. conducted a prospective cohort study in one
Belgian University hospital including 83 patients over 65
years discharged from ED [8]. The authors compared four
screening tools, including the ISAR and the TRST. The
predictive value of the ISAR was the same as in our study
(AUC: 0.610 and 0.630 at 1 and 3 months respectively,
NPV of 89% and 82%). However, in our cohort, sensitiv-
ities are constantly better and specificities lower that theirs
(sensitivity: 92% vs 79% and 93% vs 79% at 1 and 3
months, specificity: 22% vs 37% and 26% vs 41%). This
could be explained by the older age of our population (me-
dian age: 84 vs 74 years), and enhances the hypothesis that
the specificity of the ISAR could decrease with age.
Regarding the TRST, our results are surprisingly better
than those described in the literature. Lee et al. followed
a cohort of 788 patients over 65 years discharged from 3
Canadian ED, and found poor performances for this tool
(sensibility and specificity of 62 and 57% at 1 month, 56
and 61% at 1 year) [18]. On the other hand, AUC at 1
month was similar to that reported in our study (0.610). The
difference in performances could be explained either by the

higher proportion of patients readmitted at 1 year in our
study, or the younger population of the study of Lee et al.
Because of the lack of comorbidities and functional assess-
ment in Lee’s study, it is also not clear if the two popula-
tions are comparable. Moons et al. reported weak AUC at
1and 3 months (0.570 and 0.520 respectively) with TRST.
However, the authors used a 6-items TRST tool. According
to the predictive value, Meldon et al. originally decided to
withdraw the “Lives alone or no available caregiver” item,
in order to improve the final model [7]. Keeping this use-
less item in the tool could have decreased its performance.
A recent Dutch prospective study including 381 patients
over 65 years reported very bad results regarding ISAR
and TRST performance (sensitivity of 56% – specificity of
54% for the ISAR and sensitivity of 79% – specificity of
33% for the TRST) to predict ED readmission [21]. This
could be due to the low rate of outcome’s prevalence (15%
at 120 days), to the different setting of the hospital (tertiary
hospital), and to the different population (younger and in
better health). However, despite these results, NPV of the
two tools remained acceptable (90%).
From our results, the ISAR and the TRST tools have almost
the same performances. However, the ISAR seems to be
easier routine use in ED. The “professional recommenda-
tion” item of the TRST tool is subjective and particularly
difficult to estimate in clinical use. The fact that the ISAR
remains predictive of readmission in multivariate Cox re-
gression models shows that this tool can explore some pa-
tients’ characteristics explaining ED-readmission beyond
the medical problem. The ISAR has a high sensitivity and
NPV, which is particularly important for a useful screen-
ing tool in clinical practice. In our study, a negative ISAR
screening prevented further geriatric investigations. Thus,
a negative ISAR screening allows the discharge of old pa-
tients without risk, after having managed the acute medic-
al problem. In contrast, some authors raised the question of
the lack of specificity of these tools [8, 10]. We observed
the same phenomenon in our selected population. The poor
specificity could unnecessarily increase the use of the
home care services, induced by CGA. Further research is
needed to find a way to improve the specificity of these
tools. Warburton et al. suggested to specify some questions
of the ISAR in order to adapt it to an older population, but
that remained to be validated [10].
As the first limitation, our work was centred in one study
site and we included patients triaged as patients who should

Table 3: Predictive value of ISAR and TRST for readmission at 1, 3, 6 and 12 months (N = 345).

Screening tool Readmission
(months)

Cutoff Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC [95% CI]

ISAR

1 ≥2 91.8 21.9 27.8 89.1 0.612 [0.55–0.68]

3 ≥2 93.2 25.8 43.8 85.9 0.655 [0.60–0.71]

6 ≥2 91.8 28.6 55.5 78.1 0.660 [0.60–0.72]

12 ≥2 90.8 32.4 66.6 70.3 0.664 [0.61–0.72]

TRST

1 ≥2 87.1 21.5 26.6 83.6 0.607 [0.54–0.67]

3 ≥2 87.9 23.9 41.7 76.1 0.621 [0.56–0.68]

6 ≥2 88.8 27.4 54.3 71.6 0.651 [0.59–0.71]

12 ≥2 89.3 32.4 66.2 67.2 0.664 [0.61–0.72]

AUC: Area Under the Curve, CI: Confident Internal, ISAR: Identification of Senior at Risk, NPV: Negative Predictive Value, PPV: Positive Predictive value, TRST: Triage
Risk Stratification Tool.
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be seen within 2 hours or non-urgent patients (emergency
3 or 4), which included about 60% of patients ≥75 years
admitted to the ED of our institution. This may constrain
the generalisability of the research findings. Nevertheless,
Rutschmann et al. described that this population often does
not have specific complaints at admission, making their
care more difficult [9]. These patients spend more time, and
are particularly of interest in order to improve the flow in
the ED. Second, our study relies upon retrospective data,
rather than data collected from a cohort followed prospect-
ively. However, because the information was collected at
the ED-admission, we do not think that a prospective ap-
proach would yield substantially different results. Third, as
only patients who returned to the main ED-center or were
directly hospitalised were captured, patients who were re-
admitted to the ED of another institution may have been
missed. However, in our country, most of the older people
have a basic health insurance which only covers care in
the public hospital. Thus, older patients are preferentially
addressed by their GP to the Geneva University hospit-
al. Finally, included patients were evaluated by the GT,
which could induce a bias whether a systematic interven-
tion would be applied to reduce the outcomes of interest.
As mentioned before, the GT performed no systematic in-
tervention nor did systematic home care referral at the time
of this study.
In summary, ISAR and TRST used in ED-patients 75 years
and older modestly predicted unplanned readmissions, but
their lack of specificity and high sensitivity lead them to be
more useful to select patients who can return home from
the ED without any further geriatric evaluation (i.e., who
can be managed as younger patients). These scores allow
the avoidance of useless CGA with safety and, in this way,
will not slow down the flow in ED. Positively screened pa-
tients need further specific geriatric evaluation, which can
be performed ambulatory after discharge. Nevertheless, it
remained to be analysed in further studies whether spe-
cifying some questions of these tools could improve their
specificity and therefore increase their positive predictive
value in regard to the high prevalence of ED-readmission
among elderly patients.
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Figures (large format)

Figure 1

Flow diagram of the studied population.
ED: Emergency Department. GT: Geriatric Team.
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Figure 2

ROC curves of the Identification of a Senior at Risk (ISAR – plain circle line) and the Triage Risk Stratification Tool (TRST- long-dash square-
line) for readmission at 1, 3, 6 and 12 months.
A: 1 month ISAR ROC area = 0.612 - TRST ROC area = 0.607
B: 3 months ISAR ROC area = 0.655 - TRST ROC area = 0.621
C: 6 months ISAR ROC area = 0.660 - TRST ROC area = 0.651
D: 12 months ISAR ROC area = 0.664 - TRST ROC area = 0.664
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Figure 3

Kaplan-Meyer estimations curves for readmission stratified by the Identification of a Senior at Risk (ISAR) and by the Triage Risk Stratification
Tool (TRST).
A: ISAR <2 (plain line) - ISAR ≥2 (long-dash line), logrank test: p <0.001
B: TRST <2 (plain line) - TRST ≥2 (long-dash line), logrank test: p <0.001
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