Universiteit

4 Leiden
The Netherlands

Improving care for acutely presenting older patients visiting the
emergency department: the implementation of geriatric screening in

routine care
Blomaard, L.C.

Citation

Blomaard, L. C. (2021, June 30). Improving care for acutely presenting older patients visiting
the emergency department: the implementation of geriatric screening in routine care.
Retrieved from https://hdl.handle.net/1887/3185904

Version: Publisher's Version
License: Licence agreement concerning inclusion of doctoral thesis in the

Institutional Repository of the University of Leiden
Downloaded from: https://hdl.handle.net/1887/3185904

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3185904

Cover Page

The handle http://hdl.handle.net/1887/3185904 holds various files of this Leiden
University dissertation.

Author: Blomaard, L.C.
Title: Improving care for acutely presenting older patients visiting the emergency

department: the implementation of geriatric screening in routine care
Issue date: 2021-06-30


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/3185904
https://openaccess.leidenuniv.nl/handle/1887/1�

Part 1

Using geriatric
screening in the ED




Geriatric screening, triage urgency and
30-day mortality in older Emergency
Department patients

Laura C. Blomaard, Corianne Speksnijder, Jacinta A. Lucke, Jelle de Gelder,
Sander Anten, Stephanie C.E. Schuit, Ewout W. Steyerberg, Jacobijn Gussekloo,

Bas de Groot, Simon P. Mooijaart

Published in Journal of the American Geriatrics Society - 2020 Aug;68(8):1755-
1762.



Chapter 2

ABSTRACT

Background: Urgency triage in the Emergency Department (ED) is important for
early identification of potentially lethal conditions and extensive resource utilization.
However, in older patients, urgency triage systems could be improved by taking geriatric
vulnerability into account. We investigated the association of geriatric vulnerability
screening in addition to triage urgency levels with 30-day mortality in older ED patients.

Design: Secondary analysis of the observational multicenter Acutely Presenting Older
Patient (APOP) study.

Setting: EDs within four Dutch hospitals.

Participants: Consecutive patients aged 70 years or older, who were prospectively
included.

Measurements: Patients were triaged using the Manchester Triage System (MTS).
In addition, the APOP screener was used as a geriatric screening tool. The primary
outcome was 30-day mortality. Comparison was made between mortality within the
geriatric high- and low-risk screened patients in every urgency triage category. We
calculated the difference in explained variance of mortality by adding the geriatric
screener (APOP) to triage urgency (MTS) by calculating Nagelkerke R2,

Results: We included 2608 patients with a median age of 79 (interquartile range = 74-84)
years, of whom 521 (20.0%) patients were categorized as high risk according to geriatric
screening. Patients were triaged on urgency as standard (27.2%), urgent (58.5%), and
very urgent (14.3%). In total, 132 (5.1%) patients were deceased within a period of 30
days. Within every urgency triage category, 30-day mortality was threefold higher in
geriatric high-risk compared to low-risk patients (overall = 11.7% vs. 3.4%; p<0.001). The
explained variance of 30-day mortality with triage urgency was 1.0% and increased to
6.3% by adding the geriatric screener.

Conclusion: Combining triage urgency with geriatric screening has the potential to

improve triage, which may help clinicians to deliver early appropriate care to older ED
patients.
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INTRODUCTION

Emergency Department (ED) urgency triage aims to prioritize patients based on their
clinical urgency, rapidly diagnose potentially lethal iliness, and reduce the negative
impact of a delay in treatment on prognosis. Within the last 30 years, several triage
tools have been developed and implemented within routine ED care to manage
ED crowding!. The Australasian Triage Scale?, the Canadian Triage and Acuity Scale
(CTAS)3, the Manchester Triage System (MTS)%, and the Emergency Severity Index®
are frequently used and have reasonable overall validity and reliability in allocating
clinical priority®®. However, despite the increase in older patients visiting the ED,
abovementioned commonly used triage tools seem to allocate urgency less effective
within this population®?!. Potentially, different reference values of vital signs, atypical
disease presentations, or the presence of cognitive impairment could be contributing
factors®?. Older patients are therefore at risk for “undertriage”, an assignment of an
inappropriately low triage level, resulting in longer wait times and risk of adverse
outcomes due to harm by delay in treatment®3?’,

Although it is known that frail older patients have high risks of adverse outcomes and
tend to have less functional organ capacity, making this population more vulnerable
to adverse outcomes when ED treatment is delayed, this is not incorporated in
urgency triage tools. However, several geriatric screening tools have been developed
to identify vulnerable geriatric patients in the ED?8, like the Identification of Seniors
At Risk (ISAR)™, Triage Risk Screening Tool (TRST)?, and the Acutely Presenting Older
Patient (APOP) screener?. Although there is still room for improvement in predictive
performance!®, these geriatric vulnerability screening tools may still have added value
as they enhance awareness and understanding of geriatric patients beyond the ED
presenting complaint?2.

Geriatric screening tools are prognostic tools on longer-term adverse outcomes, while
urgency triage tools are primarily designed as diagnostic tools to assign short-term
clinical priority and secondarily to predict short-term mortality. Although geriatric
screening tools and triage tools serve different purposes, it was hypothesized that the
combination of these tools could improve triage and prediction of early mortality in
older patients®-%, However, the added value of combining a geriatric screening tool
and an urgency triage tool in the ED has not been studied before.

Therefore, the aim of this study was to explore the combination of geriatric screening
with triage urgency by means of studying the association of geriatric screening in
addition to triage urgency levels with 30-day mortality in older ED patients. To explore
this proof of principle, the APOP screener was used as a geriatric screening tool and
the MTS was used as a triage tool.
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METHODS

Study design

This was a secondary analysis of the APOP study: a prospective multicenter cohort study
that was performed in four Dutch hospitals. A detailed description has been published
elsewhere?. In short, patients visiting the ED at the Leiden University Medical Center
(LUMC; September 2014-November 2014), Alrijne Hospital (March 2015-June 2015),
Haaglanden Medical Center (HMC), location Bronovo (May 2016-July 2016) and Erasmus
University Medical Center (July 2016-January 2017) were included. Inclusion occurred
24/7 within the LUMC, 7 days a week (from 10 AM to 10 PM) within the Alrijne Hospital,
6 days a week (from 10 AM to 10 PM) within the HMC Bronovo, and 4 days a week
(from 10 AM to 10 PM) within the Erasmus University Medical Center. Written informed
consent was obtained from all patients. The study was approved by the Medical Ethics
Committees of all four hospitals.

Setting

In all participating EDs, a triage nurse prioritized patients based on their disease severity
by using the MTS as an urgency triage tool at patient arrival*?. Triage nurses are trained
to use the MTS by standardized approaches and protocols, which generally results in
substantial interrater reliability?®. The MTS consists of 52 presenting complaint-based
flowcharts, and each of the flowcharts uses key discriminators to determine urgency
in a five-level scale: red (immediate assessment required; eg, respiratory failure, shock,
coma); orange (very urgent, seen within 10 minutes; eg, chest pain); yellow (urgent, seen
within 60 minutes; eg, pneumonia); green (standard, can wait 120 minute; eg, ankle
sprain); and blue (nonurgent, can wait 240 minutes; eg, abrasions). The 52 possible chief
complaints were classified into seven main groups?. As the nonurgent level is not used
in routine care within the participating EDs and patients with the immediate urgency
level were excluded, patients presenting with triage urgency levels standard, urgent,
and very urgent were included in the present study.

Study participants

In the APOP study, all consecutive patients aged 70 years or older, visiting the ED were
included. We excluded patients who were triaged “red” according to the MTS, because
due to immediate required assessment geriatric screening would not be possible or
beneficial for these patients®. In addition, patients with an unstable medical condition,
those with impaired mental status without a proxy to provide informed consent, those
with a language barrier, and patients who refused to participate were excluded. For
the present study, all older ED patients with an APOP screening result at baseline were
included.
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Outcomes
The primary outcome of the present study was 30-day mortality. Secondary outcomes
were hospital admission rate (after ED visit) and 7-day mortality.

Data collection

Patient characteristics

At baseline in the ED, data on three domains were assessed: demographics, severity of
disease indicators, and geriatric measurements. Demographics consisted of age, sex,
and living arrangement. Severity of disease indicators consisted of arrival by ambulance,
fall-related ED visit, triage urgency, and chief complaint according to MTS. Geriatric
measurements consisted of polypharmacy (=5 different medications stated by the
patient), use of a walking device, Katz activities of daily living questionnaire (functional
status 2 weeks before the ED visit)*%3, six-item Cognitive Impairment Test (6-CIT)3234,
and history of diagnosed dementia reported by the patient or a proxy.

Geriatric screening

As a geriatric screening tool, the APOP screener was used. The APOP screener is a
prognostic instrument that uses geriatric impairments on functional and cognitive
domains to predict the individual risk of mortality and/or functional decline within
3 months in older patients presenting to the ED?’. The screener has been validated in
one study in four Dutch hospitals and has been implemented in the electronic health
record system (HiX, Chipsoft) of approximately half of all Dutch hospitals®. The screener
comprises seven predictors which are collected in less than two minutes after ED arrival:
age, sex, arrival by ambulance, need of regular help, need for help with bathing and
showering, hospitalization in the past 6 months, and impaired cognition (defined as
having dementia, an incorrect answer on at least one out of two 6-CIT questions [“what
year is it now?” and/or “say the months in reverse order”], or no data of cognition)
(Supplementary table 1). For the present study, the result of the APOP screener was
retrospectively calculated. The APOP screener indicates patients with the highest 20%
predicted risk on the composite outcome of mortality and/or functional decline within
3 months. The threshold for a “high risk” APOP screening result is a predicted risk of
45% or greater?,

Follow-up data

Hospital admission rate was measured by using the discharge destination from the
patient’s electronic health record. Data on mortality were obtained from municipal
records.

Data analyses

Continuous data were presented as median (interquartile range [IQR]). Categorical data
were presented as number (percentage). The x? test was used to compare differences in
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clinical outcomes within every MTS category between the APOP high-risk and low-risk
screened patients. Relative Risks (RRs) were calculated, and we presented outcomes
with 95% confidence intervals (95% Cls).

The Nagelkerke R? was used to calculate the proportion of the explained variance of
clinical outcomes by MTS and APOP screening, separate and combined. For comparison
with other studies, we additionally assessed the discrimination of the models with the
area under the receiver operating characteristic curve (AUC [95% Cl]) for the primary
outcome, 30-day mortality. To solely assess the effect of age on predicting mortality,
we performed identical analyses with MTS and age younger or older than 80 years.

Finally, we developed a reclassification concept for 30-day mortality, in which every
patient with an APOP high-risk screening result was upgraded one MTS category. Taking
into consideration that up triage of patients to the highest urgency level requiring
immediate assessment (MTS category red) would not be feasible in practice, very urgent
patients with an APOP high-risk result remained in the same very urgent category.
We compared 30-day mortality rates between the original MTS classification and the
reclassification model. A p<0.05 was determined as statistically significant. Statistical
analyses were performed using IBM SPSS Statistics version 23.

RESULTS

Within the APOP study, 2629 individual ED patients aged 70 years or older, were
included in four hospitals. We excluded 21 patients with an incomplete APOP screening,
resulting in 2608 patients included in the analyses (Supplementary figure 1).

In the total study population, the median age was 79 (IQR 74-84) years and 1227
(47.0%) patients were male (Table 1). In total, 710 (27.2%) patients were assigned as
standard, 1525 (58.5%) patients were assigned as urgent, and 373 (14.3%) patients were
assigned as very urgent. Half of all patients arrived by ambulance, with an increasing
percentage with increasing urgency levels: standard (28.2%), urgent (55.7%), and very
urgent (75.1%). The most common chief complaint was minor trauma in the standard
category (46.3%), while in the very urgent category the most common complaint was
chest pain (31.9%). The presence of polypharmacy increased with increasing urgency
levels: standard (53.1%), urgent (59.0%), and very urgent (64.1%). In total, 521 (20.0%)
patients were high risk according to the APOP screener, which showed an increase with
increasing urgency levels: standard (13.7%), urgent (22.3%), and very urgent (22.5%).

In total, 132 (5.1%) patients died within 30 days after their ED visit: 23 (3.2%) standard
patients, 83 (5.4%) urgent patients, and 26 (7.0%) very urgent patients (Figure 1). There
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was a higher mortality rate within 30 days in the APOP high-risk patients compared to
APOP low-risk patients (11.7% vs. 3.4%; p<0.001).

Table 1. Patient characteristics stratified by MTS triage urgency

MTS category
Standard Urgent Very urgent  All
(N =710) (N=1525)  (N=373) (N = 2608)

Demographics
Age, median (IQR), y 79 (74-84) 79 (74-84)  78(74-83) 79 (74-84)
Male, n (%) 315 (44.4) 721 (47.3) 191 (51.2) 1227 (47.0)
Living arrangement, n (%)

Independent alone or with 662 (93.2) 1390 (91.1) 340 (91.2) 2392 (91.8)

others

Nursing home/residential care 48 (6.8) 134 (8.8) 33(8.8) 215 (8.2)
Severity of disease indicators
Arrival by ambulance, n (%) 200 (28.2) 849 (55.7) 280(75.1) 1329 (51.0)
Fall prior to ED visit, n (%) 209 (29.4) 396 (26.0) 51(13.7) 656 (25.2)
Chief complaints, n (%)

Minor trauma 239 (46.3) 431 (28.3) 47 (12.6) 807 (30.9)

Malaise 107 (15.1) 300 (19.7) 54 (14.5) 461 (17.7)

Chest pain 82 (11.5) 192 (12.6) 119 (31.9) 393 (15.1)

Dyspnea 63 (8.9) 190 (12.5) 64 (17.2) 317 (12.2)

Loss of consciousness 21(3.0) 96 (6.3) 28 (7.5) 145 (5.6)

Abdominal pain 65 (9.2) 179 (11.7) 36 (9.7) 280 (10.7)

Others 43 (6.1) 137 (9.0) 25 (6.7) 205 (7.9)
Geriatric measurements
Polypharmacy, n (%) 377 (53.1) 899 (59.0) 239 (64.1) 1515 (58.1)
Use of walking device, n (%) 265 (37.4) 684 (44.9) 158 (42.4) 1107 (42.5)
Katz ADL score, median (IQR) 0(0-1) 0(0-1) 0(0-1) 0(0-1)
6-CIT score, median (IQR) 4 (0-8) 4 (2-10) 4(2-8) 4(2-8)
Diagnosis of dementia, n (%) 31 (4.4) 89 (5.8) 18 (4.8) 138 (5.3)
APOP screening result

Low risk 613 (86.3) 1185 (77.7) 289 (77.5) 2087 (80.0)

High risk 97 (13.7) 340 (22.3) 84 (22.5) 521 (20.0)

Abbreviations: 6-CIT, six-item Cognitive Impairment Test; ADL, activities of daily living; APOP, Acutely

Presenting Older Patient; MTS, Manchester Triage System.

Missing data: 1 living arrangement, 5 use of walking device; 27 Katz ADL score, 283 6-CIT score.

21



Chapter 2

30 A. 30+ B.
25 25+
9 p=0.017 p<0.001
> I t ] 204
2
—
o
o
=
>
<
e
o
) T
0=
Standard Urgent Very urgent APOP low risk APOP high risk
MTS CATEGORY APOP SCREENING RESULT
N (total) 710 1525 373 2087 521
N (deceased) 23 83 26 71 61

Figure 1. The 30-day mortality by Manchester Triage System (MTS) category and Acutely Presenting Older
Patient (APOP) screening result separately. Panel A, The 30-day mortality rate for patients stratified by
MTS category standard, urgent, or very urgent. The x? test was used to compare differences in mortality
between the MTS categories. Panel B, The 30-day mortality rate for patients stratified by APOP low-risk
or high-risk screening result. The x? test was used to compare differences in mortality between the APOP

low-risk and high-risk screened patients. The upper 95% confidence intervals for proportion are shown.

Figure 2 shows the percentages of deceased patients in the first 30 days stratified by
MTS categories and the APOP screening result. Mortality increased with increasing
urgency levels. The differences in mortality between APOP high- and low-risk patients
were statistically significant within the standard category (RR 2.8; 95% Cl 1.2-6.5;
p=0.021), the urgent category (RR 3.4; 95% Cl 2.3-5.1; p<0.001), and the very urgent
category (RR 3.4 95% CI 1.7-7.1; p=0.001). APOP high-risk patients triaged as standard
had higher mortality rates (7.2%) than APOP low-risk patients triaged as very urgent
(4.5%). One percent of the variability in 30-day mortality was explained by MTS category
alone (Nagelkerke R? 1.0%), whereas 5.6% was explained by the APOP screener alone.
The R? increased to 6.3% when combining MTS with the APOP screener. The AUC was
0.57 (95% CI 0.52-0.61) for MTS alone, 0.64 (95% Cl 0.59-0.69) for the APOP screener
alone, and 0.66 (95% Cl 0.61-0.72) for MTS and the APOP screener combined. To
assess the effect of age alone on the variability of 30-day mortality, we performed
identical analyses with MTS and age younger or older than 80 years. In total, 2.5% of
the variability in 30-day mortality could be explained by high age alone, with an AUC
of 0.60 (95% Cl 0.55-0.65).
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The secondary outcomes hospital admission rate and 7-day mortality are shown
in Supplementary figures 2 and 3. Similar trends were found as for the primary
outcome. Overall, APOP high-risk patients had a higher admission rate (high risk vs.
low risk = 61.4% vs. 46.0%; p<0.001) and higher 7-day mortality rate (high risk vs. low
risk = 3.5% vs. 1.5%; p=0.003), compared to APOP low-risk patients.

A reclassification concept for the primary outcome, 30-day mortality, in which every
patient with an APOP high-risk screening result is upgraded one MTS category, is
presented in Figure 3. This reclassification concept induces a decrease of 30-day
mortality in the standard category (reclassified vs. original = 2.6% vs. 3.2%) and the
urgent category (reclassified vs. original = 3.8% vs. 5.4%), and an increase in the very
urgent category (reclassified vs. original = 9.4% vs. 7.0%).

30
! p=0.021 p<0.001 p=0.001
’ —] — | |
25+

30-DAY MORTALITY (%)
5

S\

5
T
0
Standard Urgent Very urgent
APOP APOP APOP APOP APOP APOP
low risk high risk low risk high risk low risk high risk
MTS CATEGORY AND APOP SCREENING RESULT
N (total) 613 97 1185 340 289 84
N (deceased) 16 7 42 41 13 13

Figure 2. The 30-day mortality by Manchester Triage System (MTS) category and Acutely Presenting Older
Patient (APOP) screening result combined. The 30-day mortality percentages for patients stratified by MTS
category and APOP screening result combined. The upper 95% confidence intervals (Cls) for proportion are
shown. Relative risks (RRs) were calculated to compare differences in mortality between APOP low-risk and
high-risk screened patients within all three MTS categories, resulting in significant differences within the
standard category (RR 2.8; 95% Cl 1.2-6.5; p=0.021), the urgent category (RR 3.4; 95% Cl 2.3-5.1; p<0.001),
and the very urgent category (RR 3.4; 95% Cl 1.7-7.1; p=0.001). Nagelkerke R? was calculated for MTS alone
(R?0.010), APOP alone (R? 0.056), and MTS and APOP combined (R? 0.063).
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Figure 3. Reclassification concept: upgrade of one Manchester Triage System (MTS) category for Acutely
Presenting Older Patient (APOP) high-risk patients. A reclassification concept for the primary outcome,
30-day mortality, in which every patient with an APOP high-risk screening result is upgraded one MTS

category. Very urgent patients with an APOP high-risk result remained in the same very urgent category.

DISCUSSION

The main finding of this proof-of-principle study is that within every triage urgency
category, older patients with a high-risk geriatric screening result had a three times
higher 30-day mortality rate compared to patients who were identified as low risk
during geriatric screening. Combining geriatric screening with triage urgency explained
more of the variability of 30-day mortality in older ED patients than triage urgency
alone.

To proof the principle that addition of geriatric screening has the potential to improve
routinely used urgency triage, we used the APOP screener as a geriatric screening tool
and the MTS as an urgency triage system since these tools were already implemented
in the study hospitals. Other commonly used triage or geriatric screening tools may
have given the same results. We used reclassification and measures of predictive
performance, like AUCs and correlation coefficients, to be able to compare the
combination of geriatric screening and urgency triage in contrast with urgency triage
alone, and to compare our results with literature, not to quantify predictive performance
of the APOP screening or the MTS.

It was shown that the MTS alone had a low discriminative performance for 30-day
mortality in older ED patients with an AUC of 0.57, which is in line with literature3®*”.
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We found that older patients who were identified by the APOP screener as high risk
had a higher 30-day mortality compared to APOP low-risk patients. These results are in
line with other studies demonstrating that frailty is associated with short-term adverse
outcomes, such as hospital admission or in-hospital mortality?®3%3°, Previous studies
of other geriatric screening tools, such as ISAR and TRST, did not evaluate short term
(eg, 30-day) mortality®®. In line with studies in which geriatric characteristics (impaired
mobility*° or clinical frailty scale*®) were combined with early warning scores, we also
found that the combination of the MTS with the APOP screener improved the prediction
of mortality. Recently, the CTAS guideline was revised with a “frailty modifier”, which
allows triage nurses to manually increase triage urgency for nonurgent complaints
based on geriatric impairments3. To our best knowledge, this modification of CTAS has
not been formally tested yet, but is supported by a recent study that investigated the
relationship between triage acuity measured with CTAS and frailty?®. In comparison with
the definition of the frailty modifier of the CTAS, our results within the MTS indicate that
considering age older than 80 years during triage is already a good start to differentiate
between older patients at risk for adverse outcomes. However, the explained variance
for 30-day mortality was higher when taking into account more geriatric characteristics
than age only. The MTS is known for performing worse in allocating priority in both
children and older adults'**. Previously, the MTS has been modified for use in children®,
additionally, the opportunity remains to improve the MTS for older adults as well.

Triage tools are diagnostic tools with the aim to determine urgency and early clinical
need, while geriatric screening instruments are prognostic tools for adverse outcomes.
Although triage tools and geriatric screening tools serve different purposes, they could
be combined as predictors of “disease urgency” and “geriatric urgency” to improve
prediction of early mortality in older patients. Combining triage urgency with geriatric
impairment could be executed in two ways. First, current triage tools and existing
geriatric screening tools can be used next to each other. Second, current triage tools
can be adjusted, taking geriatric impairments into account. Adjusting triage by adding
geriatric screening could improve risk stratification early at ED arrival and could in
all probability reduce undertriage in older patients. Triage tools aim to prioritize
patients who will benefit from early treatment (eg, patients with myocardial infarction
[who benefit from early revascularization] or shock [who benefit from early fluid
resuscitation]), thereby contributing to prevention of acute organ failure and thus
mortality***3. However, older patients are often undertriaged due to atypical disease
presentations, nonspecific complaints (eg, generalized weakness), and inappropriate
interpretation of vital signs*, Older patients with geriatric impairments will be
generally more sensitive to delays in treatments (caused by undertriage) due to less
physiological reserve related to chronic comorbidity. This may, at least partially, explain
that the addition of the APOP screener to the MTS increases the explained variance and
improves prediction of 30-day mortality. Reclassification of APOP high-risk patients to
a higher triage urgency level will result in a higher number of older ED patients who
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are allocated to the very urgent urgency level (Figure 3), which would reduce time
to treatment in the ED. Adjustment of triage by adding geriatric screening has the
additional advantage that the atypical disease presentation and different interpretation
of vital signs are automatically taken into account, potentially improving triage.
Additionally, cognitive impairment can partially be explained by acute disturbance of
brain perfusion and oxygenation, which might be improved with optimal resuscitation
after early recognition with geriatric screening at triage**. In other words, combining
diagnostic triage tools with prognostic geriatric screening tools has the potential
to provide a comprehensive understanding of the individual risk of poor outcomes
using both disease severity and geriatric impairments, with the possibility to acquire
more personalized care in acutely ill older patients as early as arrival in the ED. Future
studies should investigate whether it is possible to replicate this proof of principle of
combining urgency triage with geriatric screening by using other tools and whether
implementation of a concept of reclassification would result in less undertriage and
therefore less mortality in older patients, without unanticipated consequences like
overtreatment.

This study has several limitations. First, patients with MTS category red were not
included within the study due to immediately required care. However, given the
severity of disease that required immediate action, these patients already belong to
a vulnerable patient group who cannot be undertriaged by definition. Second, MTS
might have had a better predictive performance in more short-term outcomes, such
as in-hospital mortality, but, despite our large sample size, the numbers of the present
study were too small to examine that outcome. Nonetheless, the same trend was found
for 7-day mortality as for our primary outcome, 30-day mortality. Third, for the present
study, the development and validation cohort of the APOP study was used, and the
APOP screener was calculated retrospectively. However, we considered the degree of
selection or information bias due to the retrospective design minimal because of the
prospective follow-up of the study and inclusion of all consecutive older ED patients.
Finally, to explore the study aim, the APOP screener was used as a geriatric screening
instrument that is developed and validated in The Netherlands, limiting generalizability.
As this study explored a proof of principle, other geriatric screening instruments were
not compared to the APOP screener with the purpose to investigate which geriatric
screening tool has the best predictive performance. It would be interesting to study
the concept of combining urgency triage with geriatric screening further by using other
instruments in other countries.

Strengths of this study can be accounted to the broad and unselected inclusion of
patients in four hospitals. In addition, there was no missing data within the outcome
measures. Finally, the APOP screener can be performed in less than 2 minutes after
ED arrival and is therefore feasible to use in clinical practice on a large scale. The fact
that the APOP screener recently has been implemented in the electronic health record
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system (HiX, Chipsoft) used by approximately half of all Dutch hospitals and has been
put into routine use by several EDs throughout The Netherlands is promising®.

In conclusion, combining triage urgency with geriatric screening has the potential to

improve triage, which may help clinicians to deliver early appropriate care to older ED
patients.
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Supplementary table 1. The Acutely Presenting Older Patient screener

Predictors Questions

Age (per 5 years increase) What is the age of the patient?

Male What is the gender of the patient?

Arrival by ambulance Did the patient arrive by ambulance?

Need help prior to ED visit (IADL) Before the illness or injury that brought you to

the ED, did you need someone to help you on
a regular basis? (like housekeeping, preparing
meals)

Need help bathing or showering Before the illness or injury that brought you to

the ED, did you need assistance in bathing or

showering?

Hospitalized past six months Have you been hospitalized during the past six
months?

Impaired cognition Are you diagnosed with dementia?

What year is it now?

Say the months in reversed order

Abbreviations: ED = emergency department, IADL = instrumental activities of daily living.

The first three questions of the screener are filled out by the triage nurse; the remaining questions are
asked to the patient. If the patient is diagnosed with dementia (question seven) or if the patient incorrectly
answers question eight or nine, cognition is considered to be impaired.

Prediction model: 1/(1+exp(-(-5.848 + 0.262 x ‘(age/5)’ + -0.072 x ‘male’ + 0.460 x ‘arrival by ambulance’ +
0.534 x ‘need help prior to ED visit’ + 0.567 x ‘need help bathing or showering’ + 0.432 x ‘hospitalized past
six months’ + 0.255 x ‘impaired cognition’)))

Application: http://screener.apop.eu/
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Supplementary figure 1. Flowchart of study population
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Supplementary figure 2. Hospital admission by Manchester Triage System (MTS) category and Acutely
Presenting Older Patient (APOP) screening result combined. Hospital admission rate for patients stratified
by MTS category and APOP screening result combined. The upper 95% confidence intervals for proportion
are shown. Nagelkerke R? was calculated for MTS alone (R? 0.083), APOP alone (R? 0.020), and MTS and
APOP combined (R? 0.096).
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Supplementary figure 3. The 7-day mortality by Manchester Triage System (MTS) category and Acutely
Presenting Older Patient (APOP) screening result combined. The 7-day mortality percentages for patients
stratified by MTS category and APOP screening result combined. The upper 95% confidence intervals for
proportion are shown. Nagelkerke R? was calculated for MTS alone (R? 0.008), APOP alone (R? 0.017), and

MTS and APOP combined (R? 0.019).
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