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Performance of Identification of the Seniors At Risk (ISAR) tool and Triage RiskScreening Tool (TRST) for frail elderly emergency room patients
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Abstract
Objective: This objective of this study was to measure the performance of the identification of the seniors at risk
(ISAR) tool and triage risk-screening tool (TRST) for frailty screening in elderly emergency room (ER) patients.
Methods: A cross-sectional study involving subjects aged 60 years or older was conducted at Cipto Mangunkusumo
General Hospital ER from September-November 2018. Frailty was defined by the Forty Item Frailty Index (FI-40). The
ISAR and TRST performance were measured as sensitivity, specificity, positive and negative predictive value (PPV
and NPV), positive and negative likelihood ratio (LR+ and LR-) and the area under the curve (AUC).
Results: A total of 471 subjects were examined, of which 300 (63.7%) were in the 60-69-year-old subgroup with a
median age of 66 years and an age range of 60-95 years. There were 262 (55.6%) male subjects and 445 (94.5%) were
non-trauma patients. According to the FI-40, 386 (82%) were classified as frail. ISAR and TRST showed a sensitivity
of 87.6% vs 93.8%, a specificity of 58.8% vs 43.5%, a PPV of 90.6% vs 88.3%, an NPV of 51% vs 60.7%, a LR+ of 2.13
vs 1.66 and a LR- of 0.21 vs 0.14, respectively. Both had similar AUCs of 0.8 (95% CI: ISAR [0.76, 0.86] and TRST [0.75,
0.86], p = 0.91).
Conclusion: ISAR and TRST showed outstanding frailty-screening results among elderly ER patients.
Keywords: Area under curve, Emergency service, Frailty, Mass screening, Sensitivity and specificity.
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Introduction
Elderly visits to the ER often result in a decrease in health
status and function; thus, adequate assessment and
management is needed for this population.1 The elderly
population is diverse, often with multiple comorbidities,
atypical clinical presentations and an increased
prevalence of cognitive impairment, with more
comprehensive evaluations and greater resources than
those available for the younger population.2
Frailty is an unfortunate outcome predictor for increased
mortality and risks of morbidity, including repeat visits,
hospitalisations and decreased function.3-5 The
prevalence of frailty in ER patients varies from 7% to 80%
depending on the instrument used.4 Frailty is defined as
a transitional dynamic physiological condition such that
an individual is very susceptible to stressors and has
difficulty maintaining homeostasis during stress
exposure due to decreased physiological reserves and
multiple physiological system dysregulations. There are
two approaches to detect frailty: phenotyping and
indexing. The index approach to identify frailty has
advantages when it comes to differentiating the risks
associated with poor outcome, although it has more
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things that need to be measured and it is difficult to
translate clinically as compared to the phenotyping
approach.6-9
The FI-40 is an instrument containing 40 index -based
approaches developed from a secondary analysis of
the Canadian Study of Health and Aging (CSHA) that
showed that frailty was strongly correlated with
survival.10 Although it has good performance when
identification of frailty, the FI-40 cannot be applied to
ER settings because it takes a very long time to
complete, whereas ERs requires rapid and timely
evaluations and treatment. There is therefore a need
for a simple, easy, fast and accurate instrument to
screen patient Frailty in ERs.
ISAR tool is a 6-item questionnaire developed in Canada to
predict poor outcomes for high-risk elderly patients visiting
ERs.11 TRST was developed in the United States as a
screening tool to stratify high-risk ER elderly patients. This
instrument consists of six questions completed on the basis
of triage care observations.12 ISAR and TRST, as prognostic
instruments were tested in, among other countries,
Canada, Germany, Switzerland, the United States and the
Netherlands. Which showed moderate prognostic
performance.13-17 The previous study showed that ISAR and
TRST only moderately predict mortality among our
population.18 However, there are very limited reports on
the use of ISAR and TRST as ER frailty-screening tools. This
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aim of this study was to evaluate the performance of ISAR
and TRST in screening frailty patients in ERs.

Subjects and Methods
A cross-sectional study was conducted on 471
consecutively-recruited subjects aged 60 years and older
who visited Cipto Mangunkusumo General Hospital ER
between September and November 2018. Calculation of
sample size used the formula for adequate sensitivity in the
diagnostic test with 95% confidence level, and the maximum
marginal error of estimation (d) did not exceed 15%.19
n=

Zα2/2

sensitivity (1 sensitivity)
d2 x Prevalence

Subjects with decreased consciousness, significant visual
impairments, significant hearing impairments, significant
communication impairments and who were illiterate and
without an informant were excluded from the study. The
informant refers to a person who has been aware of the
patient's health for the past year. Forty-five subjects
refused to participate, and six subjects without
informants were excluded from this study. Ethical
clearance from the Universitas Indonesia Ethics Committee
(0827/UN2.F1/ETIK/2018) and sampling site permit from the
Cipto Mangunkusumo General Hospital Research Committee
(LB.02/2.2.1/0803/2018) were obtained for this study.
Trained medical enumerators recruited participants in the
ER within the first 8 hours of their arrival by study
protocol. Participants and/or informants who had
received information and were willing to be included in
the study then signed an informed consent document.
The FI-40 and TRST documents were completed by
enumerators on the basis of interviews and observations,
while the subjects and/or informants completed the ISAR
documentation. Sociodemographic data, comorbidities,
treatment history and completion of the ISAR, TRST and
FI-40 tools were recorded in the study worksheet.
A subject was defined as having frailty if it had a score of >
0.25 as assessed using the FI-40 instrument.7 The ISAR and
TRST instruments were positive if the subject had a score of
2 or more.11,12 Sensitivity, specificity, PPV, NPV, LR+ and LRwere calculated. The AUC was derived from the sensitivity
plot the false positive rate from all possible intersections.
Data Analysis were made using STATA software version 15.1.

Results
The subjects had a median age of 66 years (range 60-95
years), and were mostly in the 60-69 age group. Twohundred sixty-two (55.6%) were male. Almost all of
subjects used national health coverage/Jaminan
Kesehatan Nasional (JKN) in the ER (Indonesian version of
J Pak Med Assoc (Suppl. 2)

universal health coverage). According to the FI-40 score,
the frail subjects accounted for 386 (82%) of the subjects
studied. Characteristics of the subjects are shown in
Tables-1 and 2.
The ISAR with cut off point of 2 had a sensitivity of 87.6%
(95% CI [83.9, 90.7]), a specificity of 58.8% (95% CI [47.6,
69.4]), a PPV of 90.6% (95% CI [87.2, 93.4]), an NPV of 51%
Table-1: Baseline characteristics of the participants.
N=471 (n,%)
Age

60-69 years
70-79 years
80-89 years
90-99 years
Gender
Male
Female
Referral
Without a referral
Other healthcare referral
Outpatient department
Payment method
National health insurance
Out-of-pocket payment
Another health insurance
Trauma
Yes
No
Admitting diagnosis Malignancy
Infection
Cardiology, haemodynamic and vascular problem
Chief complaint
Respiratory complaints
Gastrointestinal complaints
Nervous system-associated complaints
Comorbidity
Anaemia
Hypertension
Arthritis

300
129
39
3
262
209
298
109
64
458
11
2
26
445
106
70
67
91
66
66
309
301
241

(63.7)
(27.4)
(8.3)
(0.64)
(55.6)
(44.4)
(63.3)
(23.1)
(13.6)
(97.2)
(2.3)
(0.4)
(5.5)
(94.5)
(22.5)
(14.9)
(14.2)
(19.3)
(14)
(14)
(65.6)
(63.9)
(51.2)

Table-2: Baseline characteristics by frailty status.
N

Frailty
Age

60-69 years
70-79 years
80-89 years
90-99 years
Gender
Male
Female
> 5 medications before ER admission
Intensive care during hospitalisation
Hospital admission
Antibiotic prescription in ER
Surgery during hospitalisation
Mortality during hospitalisation
*according to FI-40
ER = Emergency Room.

471
300
129
39
3
262
209
171
73
310
222
52
83

Frailty*
n(%)
386
237
108
38
3
209
177
155
62
264
191
35
82

(82)
(79)
(83.7)
(97.4)
(100)
(79.8)
(84.7)
(90.6)
(84.9)
(85.2)
(86)
(67.3)
(98.8)

Non frailty*
n(%)
85
63
21
1
0
53
32
16
11
46
31
17
1

(18)
(21)
(16.3)
(2.6)
(0)
(20.2)
(15.3)
(9.4)
(15.1)
(14.8)
(14)
(32,7)
(1.2)
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ER were evaluated retrospectively by
evaluating and comparing their ISAR
performance with the Deficit
Accumulation Index (DAI) as the gold
standard for frailty assessment. In the
Italian study, the frailty proportion was
58.5%, and the ISAR was found to have
an AUC of 0.92 (95% CI [0.88, 0.96]) at all
possible intersections, and at
intersection 2, the ISAR had a sensitivity
of 94% and a specificity of 63%.21

ROC = Receiver Operating Characteristic.

Figure: AUC comparison between the ISAR tool and TRST.

(95% CI [40.7, 61.3]), an LR+ of 2.13 (95% CI [1.64, 2.75])
and an LR- of 0.21 (95% CI [0.15, 0.29]).
The TRST with cut point of 2 had a sensitivity of 93.8%
(95% CI [90.9, 96]), a specificity of 43.5% (95% CI [32.8,
54.7]), a PPV of 88.3% (95% CI [84.8, 91.2]), an NPV of
60.7% (95% CI [47.3, 72.9]), an LR+ of 1.66 (95% CI [1.38,
2.01]) and an LR- of 0.14 (95% CI [0.09, 0.23]).
Both ISAR and TRST had high sensitivity and PPV values
and could therefore be used as effective frailty screening
tool. Both ISAR and TRST also had similar AUC readings of
0.8 (95% CI ISAR [0.76, 0.86] and TRST [0.75, 0.86], p=0.91,
Figure-1) suggesting a very good discrimination efficiency.

Discussion
Subjects in this study had a lower median age relative to
other countries due to the fact that subjects were
recruited at a younger age (60 years of age).13-17,20,21 The
larger number of subjects classified as frail in this research
was likely due to the fact that the subjects were recruited
from a national referral hospital and thus had more
complex illnesses. Similar findings have also been
published in other countries.13,20,21
In our research, the ISAR tool showed very good frailtyscreening efficiency in ER patients. A similar result was also
reported in a study conducted in a tertiary hospital ER in Italy
where 200 participants aged 65 years or older who visited the

The use of the TRST as a screening tool
for frailty has been recorded in
Belgium based on a study of 937
subjects aged 70 years or older with
cancer who have been admitted to
the hospital.22 The study found a frailty
proportion of 73.5%, and compared
with Geriatric Assessment (GA), TRST
at intersection 2 had a moderate
performance with 67.2% sensitivity,
79.8% specificity, 90.3% PPV, 46.7%
NPV, a LR+ of 3.33, an LR- of 0.41 and
an AUC of 0.74.20 Nearly 1/3 of our
subjects had some sort of malignancy
(137 subjects, 29.1%) and almost 1/4 of our subjects came
due to malignancy-associated complaint (106 subjects,
22.5%).The TRST showed very good frailty-screening results
in the ER in the present research.
The high proportion of frail elderly patients attending the ER
demonstrated the importance of regular early identification
of frailty patients. Integrated geriatric service in ERs —
starting with detection of frail patients and accompanied by
further assessment and treatment has been reported to
reduce bad outcomes.4,23 A Singapore study showed that
risk stratification followed by early intervention for elderly
ER patients could reduce repeat visits, reduce
hospitalisation rates and maintain patient function for 12
months.24,25 A Hong Kong report also showed that
community nurses may have a role to play in reducing the
number of repeat visits to the ER due to falls.26
The limitation of this study lies in the fact that it was
conducted at only one ER in a tertiary hospital in a large
city and therefore may have different subject profile
compared to other hospitals and other cities. Further
studies are needed to identify effective alternative
interventions that could reduce poor outcomes for frail
elderly ER patients.

Conclusion
Both the ISAR and TRST tools have a very good and equal
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frailty-screening performance for ER patients. Either the
ISAR or TRST tool could be used by ER nurses or qualified
healthcare professionals as a frailty-screening tool
without greatly adding to their workload. Early detection
of frailty, followed by further assessment and
intervention, is expected to reduce poor outcomes in
elderly ER patients.
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