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index visit in the ED. The primary end point was death from 
any cause or hospitalization or recurrent ED visit or change 
of residency into a long-term care facility on day 28 after the 
index ED visit.  Results:  The mean age ± SD was 82.8 ± 5.0 
years. According to ISAR, 425 patients (81.7%) scored  ≥ 2 
points, and 315 patients (60.5%) scored  ≥ 3 points. The com-
bined primary end point was observed in 250 of 520 patients 
(48.1%) on day 28 and in 260 patients (50.0%) on day 180. 
Using a continuous ISAR score the area under the curve on 
day 28 was 0.621 (95% confidence interval, CI 0.573–0.669) 
and 0.661 (95% CI 0.615–0.708) on day 180, respectively. 
 Conclusion:  The German version of the ISAR screening tool 
acceptably identified elderly patients in the ED with an in-
creased risk of a negative outcome. Using the cutoff  ≥ 3 
points instead of  ≥ 2 points yielded better overall results.  

 © 2014 S. Karger AG, Basel 

 Introduction 

 Older patients undergoing a geriatric intervention 
such as comprehensive geriatric assessment are more 
likely to survive their hospital admission and return to 
their previous living environment  [1] . Emergency depart-
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 Abstract 

  Background:  The identification of patients at high risk for 
adverse outcomes [death, unplanned readmission to emer-
gency department (ED)/hospital, functional decline] plays 
an important role in emergency medicine. The Identification 
of Seniors at Risk (ISAR) instrument is one of the most com-
monly used and best-validated screening tools. As to the au-
thors’ knowledge so far there are no data on any screening 
tool for the identification of older patients at risk for a nega-
tive outcome in Germany.  Objectives:  To evaluate the valid-
ity of the ISAR screening tool in a German ED.  Design:  This 
was a prospective single-center observational cohort study 
in an ED of an urban university-affiliated hospital. Partici-
pants were 520 patients aged  ≥ 75 years consecutively ad-
mitted to the ED.  Measurements:  The German version of the 
ISAR screening tool was administered directly after triage of 
the patients. Follow-up telephone interviews to assess out-
come variables were conducted 28 and 180 days after the 
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ments (ED) as a point of entry into the health care system 
play an important role in the management of older pa-
tients  [2, 3] . However, the ED role in the streaming of 
elderly patients is currently not well characterized.

  Older patients in the ED are known to have an in-
creased risk for adverse outcomes  [4] . Unplanned hospi-
tal readmissions 1 month after an ED visit are described 
in 11–25% of elderly patients  [4, 5] . Dramé et al.  [6]  
showed an institutionalization rate, defined as admission 
to a nursing home or long-term care facility, of 18% 6 
months after an ED visit. Mortality 6 months after an ED 
visit is described in 20–24% of patients  [4, 7] .

  Therefore, the identification of patients at high risk for 
such adverse outcomes plays an important role in emer-
gency medicine. The Identification of Seniors at Risk 
(ISAR) instrument is one of the most commonly used and 
best validated screening tools  [8, 9] . Outside Canada, there 
is evidence for its validity from Italy and Switzerland  [5, 7] .

  As to the authors’ knowledge so far there are no data 
on any screening tool for the identification of older pa-
tients at risk for a negative outcome in Germany  [10] . The 
study was conducted to evaluate the ISAR screening tool 
in a German ED. The primary outcome variable of the 
study was the combined end point of revisit to an ED, 
transfer to a long-term care facility, hospital admission 
and death within 28 days after the index ED visit.

  Methods 

 Study Design 
 This is a prospectively conducted single-center observational 

cohort study examining the validity of the ISAR in 520 patients 
 ≥ 75 years consecutively admitted to a German ED. During an 
8-month period (April to November 2010), a trained study nurse 
applied the ISAR to consecutive patients aged  ≥ 75 years present-
ing to the ED. The data were collected in the context of a multina-
tional project examining the prognostic stratification of old pa-
tients in the ED conducted by the ED working group of the ‘inter-
RAI Network of Excellence in Acute Care’. The study was approved 
by the institutional review board of the hospital and the ethical 
committee of the affiliated university.

  Setting and Selection of Participants 
 The ED is part of an urban university-affiliated hospital. Near-

ly one quarter of the 80,000 attendees per year are  ≥ 75 years old. 
Exclusion criteria were lack of informed consent, lack of reliable 
information given by the patient or a caregiver. Due to ethical rea-
sons, patients expected to die within the following 24 h were ex-
cluded. Major trauma and cardiorespiratory instability were no 
exclusion criteria. In accordance with an Italian validation study, 
we did not exclude patients from long-term care facilities in order 
to identify patients at risk for negative health events regardless of 
their current living status  [7] .

  Interventions 
 Screening took place 5 days a week (Monday to Friday) during 

the daytime in an interdisciplinary ED, and all patients of the ob-
servation period were screened for eligibility. In case of repeated 
visits to the ED, only the initial visit (index visit) was considered. 
ISAR was translated into German and backtranslated by a profes-
sional translator. Backtranslation into English showed no substan-
tial differences compared to the original version. The ISAR screen-
ing tool was administered directly after triage of the patient. If in-
formation could not be obtained directly from the patient, an 
accompanying family member or caregiver was involved. Patients 
with incomplete ISAR data due to missing values were excluded 
from the analysis. Demographic data and patients’ deficits in the 
activities of daily living were obtained by assessment of the patient, 
proxy or caregiver and review of all medical records available.

  Outcomes and Statistical Analysis 
 Follow-up telephone interviews were conducted 28 days and 

180 days after the index visit with the person originally inter-
viewed. The current living address or dates of death were con-
firmed by the responsible registration office. 

  As a primary outcome variable, we used the combined end point 
of death from any cause or hospitalization or recurrent ED visit or 
change of residency into a long-term care facility on day 28 after 
the index ED visit. We assumed an incidence of the primary out-
come of at least 25%. The ISAR screening tool in its original version 
dichotomized into a low-risk (<2 points) and a high-risk group ( ≥ 2 
points) should be able to detect a relative risk (RR) for the primary 
outcome of 1.5 or greater. Under these assumptions, using Fisher’s 
exact test with 80% power and a significance level of α = 5%, a sam-
ple size of 462 participants (2 × 231) was calculated. In addition, the 
study should be adequately powered to detect a difference in all-
cause mortality at 180 days as well. For this purpose, we assumed 
death at 180 days after the index ED visit to occur in at least 16%, 
and an RR of 1.66 or greater indicated by the ISAR tool. Under oth-
erwise equal assumptions, we calculated a sample size of 508 par-
ticipants (2 × 254) overall. As the latter sample size was the greater 
one, we aimed to enroll at least 508 participants. 

  Continuous variables are reported by mean and standard de-
viation, categorical variables with absolute and relative frequen-
cies. Tests for group differences were performed using Student’s t 
test for continuous and symmetrically distributed variables, and 
the χ 2  test for categorical variables. As a measure of association, we 
used the RR with 95% confidence interval (CI). For adjustment, 
multivariate logistic regression analysis was performed, resulting 
in an adjusted odds ratio with corresponding 95% CI. We also cal-
culated sensitivity and specificity for different ISAR cutoff values.

  For the sample size calculation and the calculation of 95% CI 
for sensitivity and specificity, we used the software StatsDirect, 
version 2.7.8., 2010 (StatsDirect Ltd., Altrincham, UK). For all oth-
er analyses, SPSS 21, 2012, was used (IBM, Ehningen, Germany).

  Results 

 Overall, 520 participants [313/520 women (60.2%)] 
were included. The mean age ± SD was 82.8 ± 5.0 years, 
the median age 82.0 years. 60.2% of the participants lived 
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independently at home, 17.7% were residents of a nursing 
home. Ambulatory support by a caregiver was found in a 
large percentage of patients for a variety of activities of 
daily living (for example, in 38.3% of the patients for per-
sonal hygiene and 42.9% for supporting mobility).  Ta-
ble 1  depicts characteristics of the study sample in total 
and for the ISAR-defined subgroups. 

  According to the ISAR screening tool, 95 patients 
(18.3%) scored <2 points, while 425 patients (81.7%) 
scored  ≥ 2 points. 315 patients (60.5%) scored  ≥ 3 points. 
Irrespective of the cutoff in use (ISAR  ≥ 2 points or  ≥ 3 
points), patients of the ISAR-defined high-risk group 
were significantly more often female than male and had 
much more needs to support activities of daily living 
function than patients of the low-risk group. 

  The combined primary end point at 28 days was ob-
served in 250 of 520 patients (48.1%). Death of any cause 
until day 28 occurred in 46 persons (8.8%), an unplanned 
hospital stay in 94 patients (18.1%), an unplanned read-
mission to the ED in 83 patients (16.0%) and a nursing 
home admission in 19 (3.7%) as depicted in  table 2 . The 
risk for the primary end point after 28 days was signifi-
cantly higher for patients scoring  ≥ 2 or  ≥ 3 points, as 
compared to the low-risk group. The RR were 1.77 (95% 
CI 1.28–2.45) for ISAR  ≥ 2 points and RR 1.61 (95% CI 
1.30–1.98) for ISAR  ≥ 3 points. The same could be ob-
served for the combined end point on day 180 with RR 
2.20 (95% CI 1.54–3.14) for ISAR  ≥ 2 points and RR 1.84 
(95% CI 1.48–2.28) for ISAR  ≥ 3 points. The combined 
end point at 180 days occurred in 260 patients (50.0%). 
Mortality until 180 days after the index ED visit was 26.0% 

(135 patients), an unplanned hospital stay occurred in 
177 patients (34.0%), unplanned readmission to the ED 
in 170 patients (32.7%) and a nursing home admission in 
16  patients (3.1%) ( table 2 ).

  Sensitivity and specificity for ISAR and the combined 
end point at 28 days (t1) and 180 days (t2) are shown in 
 table  3 . The area under the curve for continuous ISAR 
score values on day 28 was 0.621 (95% CI 0.573–0.669). 
For the combined end point on day 180, the following area 
under the curve was found for continuous ISAR score val-
ues: 0.661 (95% CI 0.615–0.708).  Figure 1  depicts the cor-
responding receiver-operating characteristic curves.

 Table 1.  Characteristics of the study sample in total and for ISAR-
defined subgroups

Characteristic Total
(n = 520; 
100%)

ISAR 0 – 1
(n = 95; 
18.3%)

 ISAR ≥2
(n = 425; 
81.7%)

Female sex* 313 (60.2) 47 (49.5) 266 (62.6)
Age > median (82.0

years) 260 (50.0) 40 (42.1) 220 (51.8)
Support necessary for domain

Bathing** 279 (53.7) 11 (11.6) 268 (63.1)
Personal hygiene** 199 (38.3) 2 (2.1) 197 (46.4)
Dressing** 220 (42.3) 4 (4.2) 216 (50.8)
Mobility** 223 (42.9) 8 (8.4) 215 (50.6)
Climbing stairs** 306 (58.8) 17 (17.9) 289 (68.0)

Values are n (%).  * p < 0.05; ** p < 0.001.

 Table 2.  Combined end point, secondary end points and RR at t1 (28 days) and t2 (180 days)

Total RR (ISAR ≥2) RR (ISAR ≥3)

n % RR 95% CI RR 95% CI

t1
Combined end point 250 48.1 1.77 1.28 – 2.45 1.61 1.30 – 1.98
Death 46 8.8 3.20 1.02 – 10.11 2.68 1.32 – 5.43
Hospital stay 94 18.1 1.69 0.94 – 3.04 1.32 0.89 – 1.96
Readmission 83 16.0 1.32 0.75 – 2.34 1.51 0.98 – 2.33
Nursing home admission 19 3.7 1.90 0.45 – 8.09 1.41 0.55 – 3.65

t2
Combined end point 260 50.0 2.20 1.54 – 3.14 3.14 1.48 – 2.28
Death 135 26.0 5.81 2.45 – 13.80 13.80 1.93 – 4.26
Hospital stay 177 34.0 1.76 1.17 – 2.64 2.64 1.22 – 2.11
Readmission 170 32.7 1.68 1.11 – 2.53 2.53 1.25 – 2.20
Nursing home admission 16 3.1 3.35 0.45 – 25.08 25.08 0.40 – 2.94
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  Discussion 

 Although different screening tools for the identification 
of elderly patients at risk for negative health events exist, to 
our knowledge no German data on the risk stratification of 
elderly patients in the ED are available. Due to differences 
in health care systems across countries, the generalizability 
of international data is limited. We used the ISAR as one 

of the most validated screening tools to evaluate its predic-
tive validity in a German ED and to assess data on different 
cutoff values in use. The main results are as follows: (1) the 
German version of the ISAR appears to be a useful screen-
ing tool for the identification of older patients with an in-
creased risk of an adverse outcome after a visit in a German 
ED; (2) the ISAR is predictive for a combined end point of 
death of any cause, recurrent ED visit, hospitalization and 
change of residency into a long-term care facility after 28 
days and 180 days, and (3) using  ≥ 3 points as a cutoff seems 
to perform better than  ≥ 2 points in our setting. 

  Identification of older patients at risk for a negative 
outcome is important as those patients may benefit from 
a geriatric assessment and individualized treatment ap-
proach  [1] . For elderly patients a visit to the ED often im-
plies a subsequent decline in health and function  [4, 7, 
11–13] . 

  As shown in different health care settings, the ISAR is 
an effective screening tool to identify older patients with 
an increased risk of hospitalization or readmission to the 
ED  [5–8, 14] . In a recent study the ISAR identified frail 
patients in the emergency departments with an increased 
vulnerability to internal and external stressors  [15] . 

  Accordingly, our results of a German ED show that the 
ISAR is able to identify elderly patients with an increased 
risk for adverse outcomes. 

  The data demonstrate a significantly increased risk for 
the combined end point (death, hospitalization, readmis-

 Table 3.  Sensitivity and specificity for ISAR and the combined end 
point at t1 (28 days) and t2 (180 days)

Sensitivity 95% CI Specificity 95% CI

t1 ISAR
≥0 100 0
≥1 98.4 95.6 – 99.6 7.0 4.3 – 10.8
≥2 88.8 84.2 – 92.4 24.8 19.8 – 30.4
≥3 71.2 65.2 – 76.7 49.3 43.2 – 55.4
≥4 40.4 34.3 – 46.8 73.7 68.0 – 78.9
≥5 10.0 6.6 – 14.4 93.3 89.7 – 96.0

6 2.0 0.7 – 4.6 98.9 96.8 – 99.8

t2 ISAR
≥0 100 0
≥1 99.2 97.3 – 99.9 8.1 5.1 – 12.1
≥2 90.1 86.6 – 94.0 27.3 22.0 – 33.2
≥3 73.8 68.1 – 79.1 52.7 46.4 – 59.0
≥4 42.7 36.6 – 49.0 76.5 70.9 – 81.6
≥5 10.8 7.3 – 15.2 94.2 90.7 – 96.7

6 1.9 0.6 – 4.4 98.9 96.7 – 99.8

  Fig. 1.  Receiver-operating curve analysis for the ISAR score (con-
tinuous) and combined end point at  (a ) t1 (28 days) and  (b ) t2 (180 
days). 

1.0

0.8

0.6

0.4

0.2

0
0 0.2 0.4 0.6

1 – specificity

Se
ns

iti
vi

ty

0.8 1.0
a

1.0

0.8

0.6

0.4

0.2

0
0 0.2 0.4 0.6

1 – specificity

Se
ns

iti
vi

ty

0.8 1.0
b

http://dx.doi.org/10.1159%2F000358825


 Predictive Validity of the ISAR Screening 
Tool 

Gerontology 2014;60:413–419
DOI: 10.1159/000358825

417

sion to an ED and transfer to a long-term care facility) 
after 28 and 180 days. Transfer to a long-term care facil-
ity is very often associated with the functional decline of 
a person. Although the transfer to long-term care facili-
ties is also dependent on variables such as availability of 
facilities and wishes of the patient and the patient’s fam-
ily, we are convinced that our data confirm the validity of 
the ISAR for the German health care system  [14, 16–18] .

  In our study sensitivity and specificity for ISAR (cutoff 
 ≥ 2) and the combined end point at 28 days was 88.8 and 
24.8%, respectively, and 90.1% sensitivity and 27.3% 
specificity at 180 days. Sensitivity for ISAR (cutoff  ≥ 3) 
was 71.2%, specificity 49.3% at 28 days; at 180 days sensi-
tivity was 73.8% and specificity 52.7%. The study con-
firms and extends the results of former Canadian and sin-
gle European studies  [5–8, 16, 19]  for its use in older pa-
tients in a German ED setting. 

  In the original paper, McCusker et al.  [8]  included pa-
tients aged 65 years and older seen in the ED of 4 acute-
care Canadian hospitals.

  Performance characteristics for adverse health out-
comes such as death, long-term care admission and func-
tional decline were sensitivity 72%, specificity 58% and 
area under the curve 0.71 (6-month follow-up, ISAR cut-
off  ≥ 2)  [9, 12] . 

  In our cohort using a cutoff  ≥ 2, sensitivity was higher 
and specificity lower which in our opinion could be ex-
plained by the age differences between the two cohorts 
( ≥ 65 vs.  ≥ 75 years). This is confirmed by a recent Euro-
pean study from Graf et al.  [5] , conducted in a Swiss uni-
versity hospital (n = 345). Graf et al. found a sensitivity 
for readmission of 91.8% after 1 month; specificity was 
21.9%. After 6 months ISAR showed the same sensitivity 
(91.8%) and a specificity of 28.6% (ISAR  ≥ 2). These re-
sults from a Swiss university hospital are in line with our 
data; the ISAR was able to predict unplanned readmission 
with moderate accuracy at 28 and 180 days  [5] .

  In a European prospective study, Salvi et al.  [7]  evalu-
ated a cohort of 200 patients  ≥ 65 years in 2 Italian EDs 
and found the ISAR to be a reliable and valid tool to pre-
dict a composite outcome (death, long-term care place-
ment, functional decline, ED revisit, hospital admission) 
6 months after an ED visit (odds ratio 3.81, 95% CI 1.88–
7.70). 

  In a recent Italian study, it was shown that the ISAR 
also serves as a valid screening tool to identify frail pa-
tients with a need for further geriatric interventions  [15] . 
As in many other countries a geriatric approach in the ED 
occurs very infrequently, and the patient’s length of stay 
in the ED is often short. Therefore, it is important to have 

a screening tool that is not time-consuming but reliably 
identifies patients that need a further individual ap-
proach. In a recent study by di Bari et al.  [20] , the ISAR 
was compared with a prognostic tool based on adminis-
trative data, the so-called Silver Code in ED patients  ≥ 75 
years. Prognostic performance of both screening instru-
ments was satisfactory, both instruments correlated well. 
The Silver Code was shown to be as predictive for ED 
return visits, hospitalization and death within 6 months 
after the index visit as the ISAR. Although a risk stratifi-
cation tool based on administrative data is objective and 
inexpensive, it does not give any information about the 
patient’s clinical condition. Test performance varied for 
both, ISAR and Silver Code, for the different outcome 
parameters. As also seen in our data, it was strongest for 
mortality after 6 months and weak for unplanned return 
visits to the ED and rehospitalization. Like Di Bari et al., 
we explain the different findings from the original studies 
conducted in Canada by differences between the health 
care systems and community services.  

 Di Bari et al. used a cutoff  ≥ 2 points for the ISAR as 
recommended in the original study  [5] . 75% of the pa-
tients were screened positive whereas only 34% were hos-
pitalized and 6% died within the hospital  [20] . Also in our 
setting, the predictive ability of the ISAR screening tool 
with its original cutoff  ≥ 2 points was shown to be less use-
ful. More than 80% of the patients would be screened pos-
itive, with a sensitivity of 88.8% and a specificity of only 
24.8%, predicting the combined primary end point at 28 
days with 90.1% sensitivity and 27.2% specificity at 180 
days, respectively. Low specificity of the ISAR was already 
criticized earlier. Warburton et al.  [21]  recommended an 
adaptation of the screening criteria to the specific patient 
population, including a cutoff of 6 drugs in the polyphar-
macy item. Salvi et al.  [7, 22]  also recommended a higher 
threshold of drugs in the polypharmacy item to improve 
performance of the screening instrument. As we know 
from our own data that elderly patients in our local set-
ting on average take 6–8 different drugs on a regular basis, 
we chose a cutoff of 6 drugs in the polypharmacy item, as 
recommended by the German Geriatric Society  [10] .

  In order to improve utility, we adapted screening cri-
teria to our local patient population and calculated differ-
ent cutoffs of the screening instrument  [21] . The better 
cutoff in terms of specificity was a positive scoring  ≥ 3 
points. With this cutoff, 60.6% of the patients were 
screened positive, yet more than 80% of the patients using 
a cutoff  ≥ 2 points. With a cutoff of 3 points, sensitivity 
was 71.2% and specificity 49.3% at 28 days. 
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  These are the first German data on an ED screening by 
means of the ISAR tool. In Germany geriatric advice is 
not available in all hospitals on a regular basis, and geri-
atric resources have to be applied thoroughly. Therefore, 
we were seeking for an instrument that is feasible in daily 
practice and shows a good sensitivity, but also at least 
moderate specificity. The results of our study are in ac-
cordance with similar studies conducted in Canada and 
Belgium  [12, 23] .

  Limitations of the Study 

 Our study has some limitations to be considered. First, 
the study was conducted 5 days a week during daytime 
due to the convenience of the study nurse. However, the 
cohort is large, and the follow-up was complete support-
ing the validity of our findings. 

  The hospital has a geriatric department, and some of 
the hospitalized patients included in the study received a 
comprehensive geriatric assessment, which may induce 
bias in terms of the composite outcome. The number of 
patients sent to the geriatric ward was small, and we do 
not think that it causes remarkable changes to our results. 

  Another limitation is the fact that patients with major 
trauma or cardiorespiratory instability were included in 
the study, although many of these patients were directly 
admitted to an intensive care unit and thus not seen in the 
ED. This could also induce a bias. However, the main in-

tention of the study was to find a screening instrument 
for elderly patients at risk who might be otherwise missed 
and not to screen patients who are obviously at a high risk 
due to their clinical condition. 

  Another limitation is that our study misses data about 
the clinical utility of the instrument  [14] . This aspect was 
outside the main focus of our study. The screening was 
done by study nurses, and further research is planned to 
assess utility in daily practice.

  Conclusion 

 So far there is no gold standard for the identification 
of elderly patients with an increased risk for adverse out-
comes after an ED visit  [18] . The ISAR instrument, in its 
German version, is an acceptable screening tool to iden-
tify elderly patients in the ED with a risk of an adverse 
outcome. Using  ≥ 3 points as a cutoff appears to be better 
for the use in our setting than the cutoff originally report-
ed. Further studies have to be conducted to evaluate its 
utility and compare it with other screening tools.

  Disclosure Statement 

 Ulrich Thiem is board member of the German Geriatrics Society, 
which already recommended the use of the ISAR screening tool in 
2012  [10] . Hans Jürgen Heppner was involved in the development 
of the mentioned consensus statement as an expert in the field.
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