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BACKGROUND: Older patients experience high rates of adverse outcomes after an
emergency department (ED) visit. Early identification of those at high risk could
guide preventive interventions and tailored treatment decisions, but available
models perform poorly in discriminating those at highest risk. The present study
aims to develop and validate a prediction model for functional decline and mortality
in older patients presenting to the ED.

METHODS: A prospective follow-up study in patients aged >/= 70, attending the
EDs of the LUMC, the Netherlands (derivation) and Alrijne Hospital, the Netherlands
(validation) was conducted. A baseline assessment was performed and the main
outcome, a composite of functional decline and mortality, was obtained after 90
days of follow-up.

RESULTS: In total 751 patients were enrolled in the Leiden University Medical Center
of whom 230 patients (30.6%) experienced the composite outcome and 71 patients
(9.5%) died. The final model for the composite outcome resulted in an area under the
curve (AUC) of 0.73 (95% Cl 0.67-0.77) and was experienced in 69% of the patients
at highest risk. For mortality the AUC was 0.79 (95% Cl 0.73-0.85) and 36% of the
patients at highest risk died. External validation in 881 patients of Alrijne Hospital
showed an AUC of 0.71 (95% Cl 0.67-0.75) for the composite outcome and 0.67 (95%
C1 0.60-0.73) for mortality.

CONCLUSION: We successfully developed and validated prediction models for 90-
day composite outcome and 90-day mortality in older emergency patients. The
benefits for patient management by implementing these models with preventive
interventions have to be investigated.
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Introduction

Older patients presenting to the emergency department (ED) experience high rates of
adverse outcomes,[1] but they form a heterogeneous group and it is unknown who is at
highest risk. The incidence of adverse outcomes is particularly high after three months,
with a mortality rate about 10% and increased functional dependence between 10-45%.
[1] Early identification of those at highest risk gives an opportunity to guide preventive
interventions and informed treatment decisions.[8]

Current models use either severity of disease or existing geriatric vulnerability for
prediction. The Modified Early Warning Score (MEWS) is an indicator of disease severity
and showed to be valuable in predicting worse in-hospital outcomes in older patients.
[42] However, prognostication of MEWS for long-term outcomes in older adults is
unknown. The Identification of Seniors At Risk (ISAR)[2] and Triage Risk Stratification
Tool (TRST)[3] focus on existing geriatric vulnerabilities, such as functional and cognitive
impairment, to predict adverse health outcomes. Neither of these tools accurately identify
high-risk patients,[4, 5] while that vulnerable group of patients benefits most from an
increased level of attention.

We conducted a prospective follow-up study among all older patients who visited the EDs
in the region of Leiden. The aim was to develop and validate a prediction model for adverse
health outcomes in older emergency patients. To reflect the condition of the patient, both
demographics and severity of disease indicators and existing geriatric vulnerability were
taken into account.
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Methods

Study design and setting

We performed a prospective follow-up study in the EDs of two hospitals in the region
of Leiden, the Netherlands. The Leiden University Medical Center (LUMC, derivation
cohort) is an academic hospital with a level 1 trauma centre and Alrijne Hospital (location
Leiderdorp, validation cohort) is a peripheral hospital with a level 2 trauma centre. We
considered all patients eligible who fulfilled the inclusion and exclusion criteria. The
inclusion criterion was patients aged > 70 presenting for the first time to the ED in the
study period. The exclusion criteria were patients who were triaged with highest urgency
(code red), who we were not able to approach due to an unstable medical condition, lack
of permission of the nurse or physician to enter the room for any reason or due to impaired
mental status without an authorised relative to provide informed consent. Also a language
barrier and patients who left the waiting room were not eligible. Patients were enrolled
7 days a week for 12 weeks with 24-hour coverage in the LUMC and 12-hour coverage
(10.00 am to 10.00 pm) in Alrijne Hospital. Written informed consent was obtained before
inclusion. The medical ethics committee of the LUMC and Alrijne waived the necessity
for formal approval of the present study, as the study closely follows routine care.

Organisation of emergency care in the Netherlands

Basic health insurance is mandatory in the Netherlands and covers the care from general
practitioners (GPs), hospital care and specialist care. Emergency care is provided by GPs
and in EDs. Patients in need of immediate care can contact the GP, the GP out-of-hours
service, call for an ambulance or go to an ED by themselves. Depending on the urgency,
patients are expected to contact or visit the GP first. As with the structure of the LUMC and
Alrijne, an increasing number of GP out-of-hours centres are integrated close to the ED to
avoid unnecessary ED visits.[43] In EDs a triage nurse will prioritise patients first based on
the severity of their condition; then the patient can either be directed to the emergency
room or the waiting room. In the Leiden region, the LUMC and Alrijne Hospital are the only
two EDs, together servicing an unselected catchment area of 400,000 inhabitants of all
ages. In both EDs there are no special rooms or trajectories for older patients. Two patient
groups bypass the ED and were therefore impossible to include: 1) Older patients with
a myocardial infarction in the ambulance who were directly sent to the catheterisation
room and 2) older patients with a CVA and eligible for thrombolytic therapy underwent a
brief primary assessment in the ED and were then sent to the neurology ward after a CT
scan.



Development and validation of the APOP screener | 35

Data collection

We included patients in the LUMC from September to November 2014 and in Alrijne
Hospital from March to June 2015. In both hospitals teams of medical students were
present at the ED from 10.00 am until 10.00 pm to enrol patients, and in the LUMC
the ED staff were responsible for inclusion from 10.00 pm until 10.00 am. Before the
start of the inclusion period, the medical students and ED staff of the LUMC attended
training sessions to guarantee convergence on conducting the questionnaires. The ideal
moment for conducting the questionnaires turned out to be 30-45 minutes after arrival
of the patient to the ED. At that moment the patient had spoken to the physician and
was waiting for lab results or further analysis. The questionnaire took 5-10 minutes to
complete. A representative was permitted to answer questions when the patient was
unable to provide answers, with the exception of the cognition and self-reported quality
of life questions. Questions were collected on a tablet computer and sent directly to a
secured database. Additional medical data were extracted automatically from the medical
records, verified manually and added to the database.

Baseline

At baseline, data on three domains were assessed: demographics, severity of disease
indicators and geriatric measurements. Demographics consisted of age, gender, living
arrangements and level of education. A low level of education was defined as elementary
school, basic education as community college, middle education as secondary education
and high education as higher vocational training or university. Severity of disease
indicators consisted of characteristics related to the ED visit: way of arrival, triage category
by the Manchester Triage System,[44] fall-related ED visit, indication to measure vital signs
and indication to perform a blood test. Whether the visit was fall related was obtained
by asking the question: Is the reason for presentation related to a fall? Indication to
measure vital signs or laboratory tests was scored positively when, at the moment of
presentation, vital signs needed to be measured or a laboratory test was ordered based
on the Manchester Triage System and local protocols. Geriatric measurements consisted
of the number of different medications mentioned by the patient, history of diagnosed
dementia reported by patient or proxy, current use of a walking device, the Identification
of Seniors at Risk (ISAR)[2] screening tool, the Six Item Cognitive Impairment test (6CIT)
[45] and the Katz Index of Activities of Daily Living (ADL)[46] questionnaire. The ISAR was
developed for patients aged > 65 and aims to predict the risk of adverse health outcomes
six months after the ED visit. The ISAR consists of six dichotomous questions and scores
range from 0 to 6 with higher scores denoting higher risk. The 6CIT is a short cognition
test and was validated in a Dutch population against the Mini Mental State Examination
(MMSE)[47] with a score on the 6CIT of > 11 indicating cognitive impairment (MMSE <
24).[48] Six questions lead to a score ranging from 0 to 28 with higher scores indicating
more cognitive impairment. The Katz ADL indicates functional status two weeks before
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presentation to the ED to eliminate possible effects of the acute illness and consists of
six dichotomous questions on dependence in bathing, dressing, toileting, transfer, eating
and incontinence. Scores range from 0 to 6 with higher scores an indication of more
dependency.

Outcomes

The main outcome of the study was composite outcome, a composite of functional
decline or mortality at 90-day follow-up. Functional decline was defined as at least one
pointincrease in the Katz ADL score or new institutionalisation, defined as a higher level of
assisted living at 90 days after ED visit. We analysed 90-day mortality separately. Mortality
can be seen as the ultimate decline and might then be taken together with functional
decline.On the other hand, the intervention strategy could differ for patients at high risk for
mortality. For that reason we developed a separate prediction model for 90-day mortality.
A model solely for functional decline is not feasible. Excluding deceased patients would
imply that the model is only applicable in patients who will not die within a certain period,
which we do not know at the moment of presentation. Three months after the ED visit the
patient was contacted by telephone. In case of no response after three attempts on three
consecutive days, the GP was contacted to verify the phone number and living status.
Finally a letter with the follow-up questions was sent to patients who had not moved to a
higher level of assisted living and who were alive according to the information from the
GP. Data concerning mortality were derived from the municipal records.

Statistical analysis

Baseline characteristics are presented as mean with standard deviation (SD) in case of
normal distribution, median with interquartile range (IQR) in case of skewed distribution
or as numbers with percentages (%). Adequate statistical power for obtaining good
predictions requires a minimum of 10 events per candidate predictor.[38] This rule was
followed for the composite outcome. To reduce the number of candidate predictors,
the most relevant questions from the questionnaires (Katz ADL, ISAR, 6CIT) were pre-
selected. Single questions with the highest R-square values on the entire questionnaire
score were selected and added to the list of candidate predictors for development of the
prediction model. Missing predictors were imputed via single imputation techniques.
[49] The prediction model was derived via backward elimination with Akaike’s Information
Criterion (equivalent to p < 0.157 for predictors with 1 df). With this technique the least
contributing candidate predictors are deleted until the deterioration in model fit is too
large. Discrimination of the models was assessed with the area under the receiver operating
characteristic curve (AUC). Internal validation was conducted with a 500 bootstrap sample
procedure, where we repeated the backward elimination procedure in each bootstrap
sample to estimate the optimism-corrected performance that is expected if the derived
prediction model is applied in other datasets. The internal validation procedure also
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provided a shrinkage factor to adjust the estimated regression coefficients for overfitting.
[50] The adjusted regression equation provides predictions for new individuals. It was
validated in the Alrijne patients.[51] Calibration of the model, which reflects how well
predicted and observed outcomes agree, was examined by using the adjusted regression
equation. Calibration was examined graphically with calibration plots, with a goodness of
fit test (Hosmer and Lemeshow test[52]). The formula 1/(1+etinear predicton) ywas applied with
the adjusted regression equation to determine the individual risks of experiencing the
outcome. Performance of the model for the patients with the highest 30%, 20% and 10%
predicted risk was evaluated according to sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), positive likelihood ratio and negative likelihood
ratio, with 95% confidence intervals. To compare our model performance with the existing
six-item ISAR questionnaire, predictive performance of the ISAR on different cut-off points
was also calculated. The level of statistical significance was set at p < 0.05. Statistical
analyses were performed using IBM SPSS Statistics package (version 20) and R version 3.1.1.

Results

In the three-month inclusion period a total of 995 older patients presented to the ED of
the LUMC. Of these, 19 patients were excluded due to a language barrier or leaving the
waiting room. Another 92 patients could not be approached due to their medical condition,
resulting in 884 eligible patients. Of these, 65 patients were missed for inclusion and 68
patients refused informed consent, which led to a study population of 751 patients (85%
of eligible patients). Similarly, 881 patients were included in Alrijne Hospital (figure 1).

LUMC (derivation) Alrijne (validation)
995 patients 1197 patients
Excluded
N=12 - ---Language barrier: --- N=12
N=7 Left waiting room--——--——--—-—-—- N=1
Unable to approach
N=75 —-———Unstable medical condition-----—-— N=51
N=14 - Due to mental status and no proxy---—-- N=35
N=3 -—------No permission physician/nurse-—----- N=17
884 eligible 1081 eligible
N=65 -——emv Missed inclusions-———----—— N=123
N=68 --—---—-Refused informed consent----------- N=77
751 included 881 included

Figure 1: Flowchart of the study population
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Table 1: Baseline characteristics of older emergency patients at LUMC and Alrijne

Characteristics LUMC(N=751)* Alrijne (N=881)*
Demographics
Age (years), median (IQR) 78 (74-83) 80 (75-84)
Female 389 (51.8%) 454 (51.5%)
Living in residential care or nursing home, n (%) 63 (8.4%) 69 (7.8%)
High education, n (%) 155 (20.8%) 164 (18.6%)
Severity of disease indicators
Arrival by ambulance, n(%) 405 (53.9%) 432 (49.0%)
Triage category, n(%)
Standard (Green) 159 (21.2%) 353 (40.1%)
Urgent (Yellow) 391 (52.1%) 470 (53.3%)
Very urgent (Orange) 201 (26.8%) 58 (6.6%)
Fall related visit, n(%) 211 (28.1%) 192 (21.8%)
Indication to perform vital sign measurement(s), n(%) 661 (88.0%) 776 (88.1%)
Indication to perform blood test, n(%) 603 (80.3%) 749 (85.0%)
Geriatric measurements
Number of different medications, median (IQR) 5(3-8) 5(3-8)
Use of walking device, n(%) 302 (40.4%) 378 (42.9%)
Katz ADL score, median (IQR)’ 0(0-1) 0(0-1)
ISAR score, median (IQR)? 2(1-3) 2(1-3)
History of dementia, n(%) 34 (4.5%) 42 (4.8%)
6CIT score, median (IQR)? 4 (2-8.5) 4(0-8)

N =number, IQR = Interquartile range

* LUMC data incomplete for education (N = 746), use of walking device (N = 747),
Katz ADL score (N = 745), ISAR score (N = 748) and 6CIT score (N = 697).

# Alrijne data incomplete for education (N = 878), use of walking device (N = 878),
Katz ADL score (N = 859), ISAR score (N = 872), 6CIT (N =791)

"Higher scores indicating higher dependency (0-6)

2Higher scores indicating higher risk on functional decline (0-6)

3Higher scores indicating worse cognition (0-28)

The median age of LUMC patients was 78 years (IQR 74-83) and 80 years (IQR 75-84) in
Alrijne patients (table 1); 405 (53.9%) patients of the LUMC arrived by ambulance and 201
(26.1%) were triaged as ‘very urgent’ In Alrijne 432 (49.0%) arrived by ambulance and 58
(6.6%) were triaged as ‘very urgent’ In both hospitals the majority of the older patients
were independent, with a median Katz ADL score of 0 (IQR 0-1).
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Table 2: Final model for 90-day composite adverse outcome and 90 day mortality in older
patients

Composite adverse Mortality
outcome

beta OR(95% Cl) beta OR (95% Cl)

Demographics

Age (per 5 years increase) 0.293 1.34(1.16-1.54) 0.462 1.59(1.28-1.97)
Female -1.397  0.25(0.14-0.45)
Living in residential care or nursing 0.730 2.08 (0.94-4.58)
home

High education

Severity of disease indicators

Arrival by ambulance 0477 1.61(1.14-2.28)

Triage category

Standard (Green)

Urgent (Yellow)

Very urgent (Orange)
Fall related ED visit -0.627  0.53(0.26-1.10)
Indication of vital measurement(s)
Indication of blood test(s) 1.254 3.50(1.24-9.93)
Geriatric measurements
Number of different medications 0.044  1.05(1.00-1.09)
Use of walking device
Need help bathing/showering 0.665  1.94(1.24-3.05)
Need help dressing 1.281 3.60 (1.97-6.58)
Hospital admission in the past 6 months  0.404  1.50(1.03-2.17)
Need help prior to ED visit 0.716  2.05(1.38-3.03)
History of dementia -0.794 0.45 (0.20-1.01)
Disorientated in time
Intercept -6.557 -10.538
AUC (95%Cl) of final model 0.73 (0.69-0.77) 0.79 (0.73-0.85)
AUC (95%Cl) in Alrijne patients 0.71 (0.67-0.75) 0.67 (0.60-0.73)

ED = Emergency Department, AUC = Area Under the Receiver Operator Curve, Cl = confidence interval
The internal validation procedure resulted in two model equations.

1: 90 day composite adverse outcome: 1/(1+exp(-(-6.557 + 0.293 x‘(age/5)' + 0.477 x ‘arrival

by ambulance’+ 0.044 x ‘number of medications’+ 0.665 x ‘need help bathing or showering’ +
0.404 x 'hospital admission in the past six months’+ 0.716 x‘need help prior to ED visit'+-0.716
x'history of dementia’)))

2:90 day mortality: 1/(1+exp(-(-10.538 + 0.462 x‘(age/5)' + -1.397 x ‘female gender’ + 0.730 x
‘living in residential care/nursing home’+ -0.627 x ‘fall related ED visit’ + 1.254 x ‘indication of
blood test’+ 1.281 x'need help dressing’)))
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In total 230 LUMC patients (30.6%) experienced the composite outcome within 90 days
of follow-up and 71 patients (9.5%) died. In Alrijne Hospital 247 patients (28.0%) had the
composite outcome and 84 (9.5%) died.

Details on the univariate and multivariable analyses on both outcomes can be found
in supplemental tables 1 and 2. The final model for the composite outcome combined
age, arrival by ambulance, number of different medications, help needed with bathing or
showering, hospital admission in the past six months, help needed at home on a regular
base and history of dementia (table 2). Ninety-day mortality could be best predicted
by combining information of age, gender, living arrangements, a fall prior to ED visit,
indication for blood tests and needing help in dressing. Accuracy of the final models was
fair to good, with in the derivation cohort an area under the curve (AUC) of 0.73 (95% Cl
0.69-0.77) for the composite outcome and of 0.79 (95% Cl 0.73-0.85) for mortality. External
validation in Alrijne patients showed an AUC of 0.71 (95% Cl 0.67-0.75) for the composite
outcome and 0.67 (95% Cl 0.60-0.73) for mortality. The formula of the original final models
to calculate the individual risk can be found in the legend of table 2.
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Figure 2:

A: Calibration plot at internal validation of 90-day composite outcomes with a Hosmer and
Lemeshow goodness-of-fit p-value of 0.77. The vertical lines represent the relative frequency
distribution of predicted probabilities

B: Calibration plot at internal validation of 90-day mortality with a Hosmer and Lemeshow goodness-
of-fit p-value of 0.19. The vertical lines represent the relative frequency distribution of predicted
probabilities
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Calibration of the predicted probabilities was satisfactory (figure 2), with all Hosmer
and Lemeshow goodness-of-fit p-values above 0.05. A stricter limit to assign patients
at high risk increased specificity, PPV and the positive likelihood ratio (table 3). The PPV
ranged from 0.55 (95% Cl 0.48-0.61) to 0.69 (95% Cl 0.57-0.79) for the composite outcome
and from 0.21 (95% Cl 0.16-0.27) to 0.36 (95% Cl 0.26-0.49) for mortality, depending on
the threshold chosen. This implies that in the highest risk group 69% of the patients
experienced the composite outcome and 36% died.

The conventional cut-off of 2 points or higher for the ISAR resulted in a PPV of 0.40 (95% ClI
0.36-0.45) for composite outcome and 0.13 (95% Cl 0.10-0.16) for mortality (supplemental
table 3). Raising the ISAR cut-off to a score of > 4 points to define patients as high risk
yielded a PPV of 0.50 (95% Cl 0.40-0.60) for the composite outcome and 0.18 (95% Cl 0.12-
0.26) for mortality.
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Discussion

New externally validated prediction models were presented for older emergency patients
by using a combination of demographics, severity of disease indicators and geriatric
vulnerability. Performance of the models was satisfactory, with good accuracy and high
PPVs.

The predictors used in our models have previously been shown to be predictive of
negative health outcomes in other models. The Identification Seniors at Risk (ISAR)[2] tool
and Triage Risk Screening Tool (TRST)[3] were developed for older patients at the ED. The
ISAR s suitable for all older patients, whereas the TRST was developed for those discharged
home. Both tools include predominately geriatric vulnerabilities, such as functional and
cognitive impairment, and are validated for prediction of negative health outcomes,
including functional decline and mortality.[2, 53, 54] Scoring systems for disease severity
are also used to predict negative health outcomes of which the Acute Physiology and
Chronic Health Evaluation (APACHE 11)[39] and Early Warning Score (MEWS)[42] are well
known. APACHE Il is available online and predicts mortality in intensive care unit patients
by using an algorithm consisting of 12 physiological and two disease-related variables.
The MEWS weighs the severity of five physiological parameters to identify patients
at risk of clinical deterioration and can be used as a bedside evaluation instrument to
predict mortality and admission in ED patients.[55] The MEWS and APACHE Il scores
were developed for prediction of worse in-hospital outcomes, whereas the prognostic
capabilities in the longer term are unknown, especially in the older population. Recently
we showed that directly available clinical data describing disease severity and geriatric
vulnerability can be used for prediction in hospitalised older patients.[56] The present
study also selected predictors reflecting the acute condition of the older patient visiting
the ED and developed prediction models with high specificity and high PPVs.

As shown in table 2, demographics and severity of disease indicators are important for
predicting mortality and geriatric measurements for predicting the composite outcome.
Itis arguable that those patients with functional impairment at baseline have a higher risk
of further decline, and this stresses the importance of obtaining these measurements of
functional capacity in combination with the other parameters for accurate prediction. We
showed that history of dementia decreased the risk of the composite outcome. It was an
unexpected finding and it may be caused by a larger proportion of patients with dementia
living in an institution, and thus better protected from poor outcome, or the group of
patients with dementia were less severely ill but referred to the ED sooner. Alternatively,
it could be a chance finding in a small group of patients. Another notable finding is that
a comparable percentage of patients in both hospitals arrived by ambulance, while the
patientsin LUMC are triaged more urgently (table 1). We do not have an explanation for this
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finding, since there are many reasons to arrive by ambulance and both hospitals use the
Manchester Triage System. However, we showed that patients who arrive by ambulance
are at increased risk to experience the composite outcome. Expected or unexpected, the
final prediction models have to be tested in a different population or setting to support
general applicability. External validation of both models in the Alrijne patients resulted in
a comparable discrimination for the composite outcome and a decrease in AUC of 0.12 for
mortality. It is difficult to explain the reason for this decrease in mortality. The fact that the
inclusion timeframe was different between hospitals (24 hours in the LUMC vs. 10 am to
10 pm in Alrijne Hospital) is unlikely to have influenced the results substantially, as there
were only a very limited number of patients included during the night, and endpoints did
not differ between those included during the ‘daytime’ vs. those included at ‘night’ More
likely, it could be minor differences in the study population, in ED protocols or parameters
which we did not or cannot measure.

Predictive performance of a comparable model, the ISAR,[2] was analysed in the same
study population (supplemental table 3). The performance was characterised with high
sensitivities and low specificities, resulting in relatively low PPVs and high NPVs. As a
consequence ISAR is more useful to ‘rule out’ patients at high risk, where our models
target patients at highest risk. Prediction of individual risk scores on multiple outcomes, as
shown with the composite outcome and mortality enable emergency physicians to guide
preventive interventions and tailored treatment decisions. As an example, for patients
with a predicted risk for the composite adverse outcome of 50% to 65%, safety procedures
could be applied, whereas a predicted risk of 65% or higher can lead to more intensive
interventions. On one hand standardised interventions should be administered, such
as nursing these patients in a comfortable bed and informing the general practitioner.
On the other hand, the predicted risk could support the physician in deciding to start
physiotherapy or in making an outpatient appointment to prevent deterioration. If the
risk of 90-day mortality is also high, this could be an argument to spend more time on
diagnostic and therapeutic shared decision making and advanced care planning.

To date, there is no standard screening program for older adults in the ED. This could be
due to the low proportion of evidence-based studies designed for the elderly,[40, 41]
specifically due to the low number of clinical impact studies.[57] The ultimate goal is to
introduce a new generalised prediction tool, suitable for all older emergency patients and
to design and test effectiveness of different interventions. Such a model should consist
of patient-related parameters rather than organisation-dependent factors, such as the
indication to perform measurements. The present model is accurate for older patients
in Western Europe. We are planning such external validation studies, which will show
whether the model needs to be updated to specific settings. The algorithm can simply be
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integrated in the electronic patient record to incorporate screening into routine care or be
used as an application as developed on the website: http://screener.apop.eu.

One of the limitations in the current study is the lack of baseline data on potentially
important determinants such as malnutrition, depression and instrumental ADL
functioning. Since time is scarce in the acute setting we had to limit the number of
questions, instead of performing a comprehensive geriatric assessment. A second
limitation is the low proportion of deceased patients within 90 days of follow-up. As a
consequence, power for prediction of 90-day mortality was low. The major strength is
the unselected representative study population. We included 85% of the eligible older
patients 24/7 during 12 weeks. A second strength is the fact that demographics, severity
of disease and geriatric vulnerability of the patient were taken into account as a reflection
of the condition of the patient.

In conclusion, we successfully developed and validated prediction models for 90-day
composite outcome and 90-day mortality in older emergency patients. The benefits for
patients by implementing these models with preventive interventions have to be further
investigated.
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