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Introduction

The number of elderly patients in the emergency department is
increasing annually [1-6]. At the same time, the probability for
these elderly patients to be treated as inpatients is increasing [7].
Professional societies call for regulated triage [8]. According
to German jurisprudence, acute inpatient care includes early
rehabilitation services that are necessary in the individual case
and begin at the earliest possible time [9]. For this purpose, the
patient must be identified as a geriatric patient. According to the
German Society of Geriatrics DGG, the geriatric patient shows
geriatric multimorbidity and is of advanced age (> 75 years) or
is older than 80 years and shows increased vulnerability due
to age-related functional limitations and deterioration of self-
help status [10]. The S1 guideline mentions level-1- assessments
(standard screenings) as a tool for identifying geriatric patients
[11]. In 2012, the position paper of the German Geriatrics Society
(DGG), the German Geriatrics Association (BVG), and the
German Gerontology and Geriatrics Society (DGGG) recommends
the ISAR instrument for use as a level-1-assessment based on
the evaluation, the quality of the available evidence, and the
practicability [12]. This recommendation is controversial [13].
Other level-1- assessments are available, such as the historically
oldest level-1- assessment LACHS from 1990 [14]. The
Arbeitsgemeinschaft der Geriatrie in Bayern (AFGIB) created the
AFGIB Screening in 2011 and the Baden-Wiirttemberg Hospital
Association BWKG created the Geriatrics Check in 2017 [15-
17]. Most comprehensively, the ISAR score and the TRST have
been studied Internationally, the Fast Trial Risk Screening Tool
(TRST) is in use [18-21]. Evaluation studies are available for the
Geriatric Check, the GERAMOVER, and the APOP Screening
[22-24]. Scientific studies on the LACHS have been obtained
from 2001 [25]. The AFGIB screening has not been evaluated
to date. GERAMOVER and APOP screening are available as
online emergency screenings [26,27]. The present study compared
standard screenings and validated online emergency screenings
in terms of outcome, recommendations and control potential in
the admission situation.

Methods

Study sites: Study site I is a primary and emergency care hospital
in North Rhine-Westphalia with its own emergency department
with 12 beds, an internal oncology department, a pulmonology

department and a large acute geriatric department (56 internal
medicine beds, 156 acute geriatric beds, 40 geriatric rehabilitation
beds, 10 day hospital beds). Study site II is the largest geriatric
clinic in Bavaria. Here you will find an acute department of internal
medicine/acute geriatrics (30 beds of internal medicine/acute
geriatrics, 10 beds of palliative medicine) with its own admission
unit. Spatially separated from this is the rehabilitative-geriatric
department (150 beds rehabilitation (geriatric rehabilitation, AHB)
with its own admission unit.

Staff Training: At both study sites, admitting nursing, medical,
and case management staff received standardized training in a
7-day course. The training matrix aimed to provide structured,
symptom-based clinical observation covering all major areas of
clinical geriatrics. This involved intensive training in dementia,
delirium, depression, locomotion, transfer, autonomy scales,
nutrition, dehydration, malnutrition, dysphagia, overall condition
with assessment of need for assistance, neglect, social control,
geriatric care structures, and geriatric relevant DRGs. The core
objective of the training was to recognize typical symptoms
of disease entities with the specially imparted knowledge. The
training was completed with a multiple choice exam and a pass
mark of 60% correctly solved questions. The employees recorded
only the observed symptoms in an available database. They did
not make diagnoses or suspected diagnoses. The results of the
admission process could be completed and thus the recording
process “admission”. Thus, both sites had identical staff training
with comparable knowledge and workflows used for the intake
process.

Standard Screenings

AFGIB Screening: The AFGIB screening inquires about 6
different domains (age, reduced mobility, increased need for care,
and geriatric multimorbidity with 3 subdomains). If more than 2
of the 6 domains are present, they are considered indicators of a
geriatric patient and prompt further diagnostic testing.

FTRST: fast Trial Risk Screening Tool is a 6 question test that
asks about cognitive deterioration, difficulty walking, transfers,
or recent falls, autonomy in daily living without assistance, and
medication (5 or more medications). In addition, it checks if there
has been an emergency room visit in the last 30 days or hospital
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stay in the last 90 days and if there are concerns from a caregiver
about alcohol or other substance use). TRST is 2 affirmative
questions is positive.

Geriatric Check: The geriatric check is divided into 2 parts. In
part A, the presence of objective criteria is tested, while part B
collects the subjective assessment of the patient or his caregiver.
Patients are considered likely to be geriatric according to the
Geriatrics Check if one point is already scored in subarea A. In
this case, the test can be terminated. In this case, the test can be
terminated, which is expected to save time in clinical practice. If
not, part B is performed, which examines the patient’s premorbid
health status directly before actu admission to the hospital. For
this subsection, if at least 2 subcategories are scored positive, it
is assumed that the patient is likely geriatric.

ISAR: Identification of Seniors at Risk screens for 6 domains
(need for assistance, acute changes in need for assistance,
hospitalizations, sensory and cognitive impairment, and
multimorbidity) and is positive for scores of 2 or more.

LACHS: The LACHS screening addresses the following problem
areas with 15 yes/no questions: Vision, Hearing, Mobility, Urinary
and fecal continence, Nutrition, Cognitive status, Activity, Mood
status, Social support, General risk factors: e.g. hospitalization,
falls, multimedication, pain. The sum value of the pathological
items is of secondary importance. The decisive factor is the

orienting assessment of which problem areas should be further
clarified in the geriatric assessment.

APOP Screening: The APOP Screening asks 9 domains (age,
gender, referral type, assistance before admission, assistance
with bathing/showering, within the last 6 months in the hospital,
prior dementia, temporal orientation, months backward) and
provides information in two domains: Indications for Functional
Deterioration and Indications for Cognitive Deterioration.

Geramover: The GERAMOVER (GM) captures a total of 42
symptoms in 5 domains: Cognition, Locomotion, Autonomy,
Nutrition, and Overall Condition. Performance of the GM requires
specially trained staff. The areas of acute inpatient need of treatment,
acute dysfunction in at least two core areas and pre-care needs
are recorded and together with the observed symptoms result in
the “geriatric patient according to DGG definition”, the medical-
traumatologic, the acute-geriatric, the rehabilitative-geriatric and the
outpatient geriatric patient. In addition, automated recommendations
for further treatment are given, including information on assessment
activities and coding according to DRG.

The symptoms observed and recorded by the trained intake staff
were mapped using the database that stored the criteria of the
different standard and online screenings. The seven screenings
are presented below alphabetically with creation time, availability,
and cost (Tablel).

Table 1: Assessments Compared (Time of Origin, Outcome, Availability, Cost)

Screening (Alphabetical) Since/from Available Cost
APOP 2018 de Gelder web-based, online free
AFGIB 2011 AFGIB paper-based free
GERAMOVER 2012 Weinrebe web-based, online free
fTRST 2006 Kenis paper-based free
Geriatrie Check 2017 BWKG paper-based free
ISAR 1999 Mc Cusker paper-based free
LACHS 1990 Lachs paper-based free

Source: Own Presentation

Retrospective Data Selection: One hundred files of discharged patients were drawn from each of the three admission areas in a
defined time window for retrospective analysis. Due to missing data, 10 patient files had to be excluded, leaving 99 patients from
the internal medicine emergency department, 94 patients from the acute geriatric emergency department, and 95 patients from the
rehabilitative geriatric admission. Because of the retrospective study design, there was no influence of therapy or diagnosis in the
patients concerned.

Statistics: Statistical methods used for calculation were Cohen’s Kappa test, McNemar test, Wilcoxon test, and T test as comparative
tests in addition to simple statistical values (mean, standard deviation, median, minimum, and maximum).

Ethics Committee: A positive ethics committee vote dated 04/18/2017 for retrospective data collection was available from both sites.

Results
Of the 288 patients, 30.2% were men aged 81.9 + 5.52 years and 69.8% were women aged 83.0 + 5.7 years.

The groups were compared in the areas of age, number of secondary diagnoses, number of medications at admission, and Barthel
index at admission differed. The groups differed significantly except for the number of medications in all areas. The emergency
department of internal medicine had the highest-functioning patients (highest Barthel Index) with the most secondary diagnoses and
the highest age. The most secondary diagnoses were found in acute care internal medicine and acute care geriatrics. Barthel indices
were worst in acute geriatrics, with 29 out of a possible 100 points. (see Table 2) During the symptom-based intake assessment,
trained staff assessed deficits in cognition, locomotion, autonomy, nutrition, and overall health.
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Table 2: Age, Number of Secondary Diagnoses (n ND), Number of Medications (n Med), Barthel Index at Admission and
Discharge for the Three Groups IM (Internal Medicine). AG (Acute Geriatrics) and GR (Geriatric Rehabilitation) with Mean

Values (MW) and Standard Deviations (STABW), Significance Calculation

Groups Age (years) Diagnoses (n) Medication (n) Barthel Index
(points)
M (n=99) mean 84,20 10,23 9,11 38,42
Stand Dev. 5,671 4,746 3.443 31,165
AG (n=94) mean 81,82 10,20 8,80 29,57
Stand Dev. 6,096 3,488 3,621 24,436
GR (n=95) mean 82,91 5,95 8,73 37,58
Stand Dev. 5,379 3,099 3,334 22,156
Univariate analysis of group differences p=0,016 p= 0,000 n.s. p= 0,039

Source: Own Representation

Table 3: Differences in Deficits in Cognition, Locomotion, Autonomy, Nutrition, and Overall Condition by Admission Site (Im
Emergency Internal Medicine Admission, Ag Acute Geriatrics Admission, Gr Geriatric Rehabilitation Admission).

Cognitive deficits | Locomotor deficits | Autonomy deficits Nutritive deficits Overall condition
Deficits
all (n=288) 14,9% 49,3% 27,1% 21,5% 22,9%
M (n=99) 17,2% 44.,4% 7,1% 34,3% 0,0%
AG (n=94) 22,3% 63,8% 36,2% 21,3% 31,9%
GR (n=95) 5,3% 40,0% 38,9% 8,4% 37,9%
‘(At‘vsvyonﬁgégg significance p=0,003 p=0,002 p=0,000 p=0,000 p=0,000

Across all groups, the most prominent deficits were in locomotion (49.3%) followed by autonomy (27.1%), overall condition (22.9%)),
nutrition (21.5%). The last was deficits in cognition (14.9%). There were further significant differences between the three admission
groups. Significantly, the most cognitive deficits were found in the admission area of the AG (22.3%), the lowest in the area of the
GR (5.3%; p=0.003). Locomotor deficits were again highest in the AG (63.8%; p=0.002). Particularly striking was the very low
number of autonomy disorders in IM (7.1%) versus AG/GR (36.2%/ 38.9%; p=0.000). The same differences existed in Nutrition
deficits: 34.2% IM and 8.4% GR (p=0.000). And finally, in the assessment of the deficits of the overall condition Emergency Internal
Medicine was no deficits (0.0%), while Autgeriatrics and Geriatric Rehabilitation showed significant proportion with deficits in this
area (31.9 and 37.9%; p=0.000).

Screening Result: Geriatric Patient

The first outcome of all standard screenings is whether this is a geriatric patient. Regardless of the acute nature of the admission site
(IM, AG, GR), between 85% and 97% of admission patients are identified as geriatric patients. In 78.8%, the results were identical.
The GM can identify the geriatric patient according to DGG. APOP screening does not generate this information (see Table 5).

In comparison, patients identified as geriatric were objectively sicker and had more deficits (more secondary diagnoses (+1.3), more
medications (+1.2), and significantly more functional disorders (+4.6).

Screening Result: Query for Geriatric Problem Areas

In a further step, the screenings were compared with regard to the query of the geriatric problem areas delirium, falls, pain, need
for care (highlighted in blue). It was examined whether the screenings only asked for the presence of the diagnosis (D) or whether
examinations were also made to record the diagnosis. It was also examined whether problem areas such as medication (multimedication/
polypharmacy) and previous hospitalization were queried (see Table 5).

Table 4: Identification “Geriatric Patient” (Gp) In 288 Patients with 7 Different Assessments

all (n=288) AFGIB APOP* fTRST GeriCheck GM ISAR LACHS
Geriatric 264 0 246 280 252 255 262
patient (n)
% 0.91 0 0.85 0.97 0.87 0.88 0.91

Source: Own Representation.
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Table 5: Comparison of the Screenings with Regard to the Areas of Delirium, Falls, Pain, Care with the Query: “Does the
Patient have the Diagnosis (Q)?” and the Query: “Were Examinations Performed for the Suspected Diagnosis (E)?”; Recording
of the Presence of a Multi-medication, of a Previous Hospitalization; Recording of the Time Required Per Screening. *can
only be Performed with Trained Personnel **Cognitive Impairment is Recorded

Screening Delirium Pain Schmerz Nursing needs Medication Hospital Time requirement
(Q/E) (Q/E) (Q/E) (Q/E) before (min)
AFGIB +/- +/- +/- +/- + + 5
APOP* +/-** -/- -/- +/- - 5
FTRST +/- +/- o +/- + + 5
GERAMOVER* +/+ +/+ +/- +/+ + + 5
GeriCheck +/- +/- o +/- o s 5
ISAR 0 o 0 +/- + + 5
LACHS 0 +/- +/- 0 0 + 15
The AFGIB screening asks about all 6 problem areas, but only asks ~ Discussion

questions about diagnoses or presence. The FTRST queries 5 of
the 6 problem areas (except pain), but only asks questions about
diagnoses or presence. The Geri Check queries 5 of the 6 problem
areas (except for pain), but only asks questions about diagnoses or
presence. The ISAR queries 3 of the 6 areas (except for delirium,
falls, pain), but only asks questions about diagnoses or presence.
The LACHS queries 3 of the 6 domains (except delirium, meds,
care needs), but only asks questions about diagnoses or presence.
The APOP Screening queries 3 problem areas, asking questions
about presence and prompting for testing. The GM inquires about
all problem areas, asks questions about the diagnoses and checks
the presence. Thus, on the one hand, the presence of “confusion”
is queried, on the other hand, whether vigilance disorders and
fluctuating course (“falls asleep again and again or dozes off”, “is
confused, slowed down”), acute onset (“changes have occurred
acutely”) or attention disorders (“cannot implement things”) are
present.

Screening Outcome: Recommendations and Potential for
Control

AFGIB, GERAMOVER, fTRST, GERAMOVER, Geri Check,
ISAR, and LACHS and, ifthe defined score/yes answers are reached,
make a recommendation for further geriatric evaluation or/and a
geriatric consultation. GERAMOVER additionally recommends
certain assessments (CGA) for focus questions and generates
coding recommendations. It may also recommend consideration
of early rehabilitation complex therapy. GERAMOVER and
APOP Screning provide clear recommendations on acute patient
continuing care, management, and environment.

Screening Result: Patient Types

The AFGIB, LACHS, FTRST, GERI CHECK, and ISAR
assessments do not provide further outcome differentiation. The
GM screening further differentiates the found “geriatric patients”
into internal geriatric patients, acute geriatric patients, and geriatric
rehabilitative patients. It detected 51 patients as internal medicine
patients and 41 as acute geriatric patients in the internal medicine
admission setting. He did not find geriatric-rehabilitative or
outpatient patients. In the acute geriatrics admission setting, GM
screening identified 21 patients as internal medicine patients and
67 as acute geriatric patients. It did not find geriatric rehabilitation
or outpatient lead patients. In the admission situation of geriatric
rehabilitation, the GM Screening did not find any internal or acute
geriatric patients, but 70 geriatric rehabilitative patients and 25
geriatric patients who could have been managed as outpatients.

The 288 patients screened in the admission are comparable in
medication number, number of diagnoses, and functional disorders,
as well as in referral mode, to the patients in the emergency
department presented by Huyse et al in a European study [28].
The study group at three admission sites depicted here is thus a
typical representative of multimorbid patients with needs for more
complex nursing interventions and case management.

Data from the German Ageing Survey (DEAS) demonstrate
that the proportion of multimorbid patients (2 or more diseases)
increases from 65.5% in the 55- to 69-year-old group to 82.1% in
the 70- to 85-year-old group [29]. However, there are no consistent
data on the prevalence of multimorbidity. It is common in the
elderly population and is a strong predictor of adverse disease
outcomes leading to loss of independence and quality of life,
resulting in adjustment of outpatient care needs [30]. Geriatric-
typical multimorbidity is characterized by the combination of
multimorbidity with different feature complexes in the sense of
a geriatric syndrome. This includes an increased risk of disease
complications [31].

According to Hoogerduijn et al, screenings in this group are
clearly indicated to select patients at increased risk for functional
decline [32]. In the comparative study, we demonstrated that
screenings can, in principle, test the focus areas (loss of autonomy,
multimoribidity, need for geriatric treatment , delirium, falls, pain,
and need for nursing care) when identifying geriatric patients or
finding those in need of geriatric action [33].

The result for the structurally very different assessments used
here is clear: they identify about 90% of all screened patients
as “geriatric patients” - and all screenings query the required,
geriatric focus areas.

The ISAR, recommended by the DGG, also pushes in this direction
with its results: according to it, 88% are geriatric. And the ISAR
speaks “of high risk patient”. Thus, in 288 patients after screening,
the study identified about 260 multimorbid, “geriatric” or “high
risk patients” for whom a consil or comprehensive geriatric
assessemnt (CGA) is required, which is indicated by Ellis et al
2014 in his Cochrane publication with better autonomy scores and
higher survival times [34]. Of course, the question arises how a
CGA can be realized in 260 elderly patients. Is there a need for a
CGA team in the field or are there differences between the groups
that might give us clues for further selection?
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Close analysis of the three different groups of internal medicine,
acute geriatrics, and geriatric rehabilitation demonstrates (without
CGA) that the three groups studied have highly significant
differences that were not seen or assessed with the standard
screenings. Whether it is the number of secondary diagnoses
or the level of the Barthel Index, whether it is the much higher
autonomy and better overall condition or the much more frequent
disturbances of nutrition in the emergency room of the internal
medicine department.

Further, this comparative study shows that standard screening
focuses only on geriatric symptoms and cannot be expected to
objectify existing acute illness or acute dysfunction. There are
several reasons for this. First, the use of the assessemnts, which
appear self-explanatory, is initially done without supervision,
feedback, or training. That may go for an ISAR score that asks four
specific questions. But it certainly doesn’t work for a screening
that openly asks about the existence of diagnoses. The question,
“Does the patient have delirium?”” implies in responders that they
know what delirium is and how to detect it. Active and professional
knowledge about delirium and dementia is known to be poor
[35]. The likelihood of distinguishing delirium from dementia
or separating the two in an emergency department by default has
been shown to be low. Accordingly, answers to such a question
will be a mixture of bias and partial or ignorance.

Second, there are no scaling effects in the identification process,
only yes/no answers. This makes detailed statements impossible.
And finally, many symptoms of geriatric patients in emergency
departments are nonspecific and unclear [36,37]. As this patient
group increases in the emergency department, such “unclear
disorders” are to be expected to a large extent in the admission
situation.

The GERAMOVER screening verifies a need for acute medical
treatment and records acute dysfunctions qualitatively and
quantitatively.

Several studies have looked at geriatric patients in the emergency
department and various settings [4,38]. Carpenter et al have
systematically pursued the question of how to select or detect, as
early as possible, those patients in this group who have the highest
need for multidisciplinary care [39]. He has made it clear that real
change is needed to achieve this. In addition to the quality indicators
that need to be redefined, a system redesign of the emergency
department in particular needs to be reconsidered so that urgent
issues of delirium, multimedication, ambulatory care needs, and
falls assessments can be integrated, as the German Society for
Interdisciplinary Emergency Medicine (DGINA) also called for in
2016 for delirium, pain, falls, and polypharmacy with GeriQ [40].

Time in emergency departments is precious and scarce, so rapid
screenings make sense. In the comparison of Level 1 assessments,
except for LACHS, about 5 minutes is reported for screening
duration, which is actually good, but in combination with the
nonspecific outcome “geriatric patient” still reduces the value of
the intervention.

One way out of this impasse for unclear geriatric symptoms is
to implement a structured observation unit [41,42]. It also helps
with structured continuing care and optimized therapy options
for geriatric patients. Social care issues are as important here as
medical content.

The GEDI study shows that a combination of observation,
nursing knowledge, and telephone follow-up with calls also yields
controllable outcomes in the outpatient sector [43].

Important questions in the admission situation of geriatric patients
are whether the patient needs acute inpatient internal medicine
or acute geriatric care at all, whether critical suspected diagnoses
such as delirium, attention deficit disorders, transfer disorders, or
nutritional disorders are present that significantly increase the risk
of secondary complications - they should be answered.

The question of whether a critical care situation exists is also of
central importance and helps to determine whether the patient
can remain as an outpatient and which support services might
have to be planned.

In addition to the identification of geriatric patients in the first step,
the early control, i.e. the management of these complex patients
is of decisive importance, so that adequate and best possible care
can be provided to these geriatric patients as early as possible
[17,44]. The study addressed this question in the second step and
tested whether assessments can be used to manage patients. The
answer is clearly no.

For the future of care of geriatric patients in the emergency
department, a combination of geriatric knowledge, defined
quality criteria and structured observation in an environment
made available for this purpose and a clarification of acute geriatric
or outpatient continuation will be decisive. The diagnosis of a
geriatric patient is certainly a building block, but it is only that.
Since they are in principle intended to trigger further geriatric
assessments, which have been proven to be effective and important,
they have their place.

With the help of such observation standards, more specific
assessments and the gold standard “geriatric consultation” with
a geriatrician, a quick and effective decision could be made in
such a pre-selection as to what should happen to the “geriatric
patient” or how he should be managed or controlled.

Further studies in a larger patient population would need to further
evaluate these management capabilities.
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