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ABSTRACT

Objectives The objective was to describe the prevalence
of geriatric conditions among older medical patients

in the emergency department (ED) and the association
with admission, mortality, reattendance and loss of
independency.

Design Population-based prospective cohort study.
Setting ED of a large university hospital.

Participants All medical patients >65 years of age from a
single municipality with a first attendance to the ED during
a 1-year period (November 2013 to November 2014).
Primary and secondary outcome measures Based on
information from healthcare registers, we defined geriatric
conditions as disability, recently increased disability,
polypharmacy and comorbidity. Outcomes were admission,
length of admission, 30 days postdischarge mortality, 30
days hospital reattendance and home care dependency
0-360 days following ED contact.

Results Totally, 3775 patients (55% women) were
included, age 78 (71-85) years (median (IQR)). No
patients were lost to follow-up. The prevalence of 0-4
geriatric conditions was 14.9%, 27.3%, 25.2%, 22.3%
and 10.3%, respectively. The number of conditions was
significantly associated with hospital admission, length of
admission, 30 days postdischarge mortality and 30 days
hospital reattendance. Among patients with no geriatric
conditions, 70% lived independent all 360 days after
discharge, whereas all patients with >3 conditions had
some dependency or were dead within 360 days following
discharge.

Conclusion Among older medical patients in the ED,
50% had two or more geriatric conditions which were
associated with poor health outcomes. This highlights the
need for studies of the effect of geriatric awareness and
competences in the ED.

INTRODUCTION

In the future, we can expect an increase in
the proportion of older medical patients in
the emergency department (ED) due to the
demographic changes.' * Increased mortality,
institutionalisation, hospital reattendance,
functional impairment and loss of inde-
pendency are some of the potential severe
outcomes associated with hospitalisation for
some of these older patients.”

Strengths and limitations of this study

» This population-based cohort study from a Danish
municipality was based on data from several Danish
national registers with high-quality data.

» A major strength was the complete coverage of a
large municipality, the complete follow-up and high
data quality.

» Home care was registered during delivery giving
data a large conformity with reality.

» The study was a single centre which may reduce the
generalisability of the results.

» Several other geriatric conditions, than the ones
used in the present study, exist.

Comprehensive geriatric assessment (CGA)
is a multidimensional evidence-based assess-
ment that has the potential to improve the
prognosis for geriatric patients in the hospital
settings’ including the acute settings.' It is a
balance to identify patients who are neither
too well (completely functional independent
without medical comorbidities) nor too sick
(terminal illness) to benefit from CGA."

Geriatric patients are usually 65 years
or older but are not solely defined by age.
Instead, geriatric patients are better charac-
terised by the presence of acute and chronic
diseases combined with age-related changes,
polypharmacy, and social problems and due
to these combinations often derived phys-
ical and cognitive impairment.'* About 25%
of older patients in the ED have cognitive
impairment as a result of delirium, dementia
or both," polypharmacy is present in 37%,
and 39% have functional decline before the
ED contact.'* Geriatric patients often present
with non-specific complaints like general
weakness, immobilisation, confusion or fall.
Among patients presenting with non-spe-
cific complaints, it is difficult to identify the
correct diagnosis and these patients are at
risk of wrong triage, admission and longer
hospital stay."”™® The presence of medical,
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physical, cognitive and social problems make geriatric
patients vulnerable (frail) and at increased risk of poor
health outcomes when consulting the ED."” During the
past decade, frailty has been the focus of intense research
in risk prediction and a large number of risk or frailty
indices have been developed.19 Depending on the popu-
lation, setting and the definition 5%-30% of the patients
in the ED are characterised as frail.”” *! Most indices,
including validated indices used in the ED,”™ use geri-
atric conditions like disability (cognitive and physical),
polypharmacy and comorbidity when evaluating frailty."
Furthermore, these conditions are also major conditions
targeted in CGA."!

The cumulated prevalence of these geriatric condi-
tions among older patients in the ED is not well known.
Therefore, the objective of this study was to describe the
prevalence of geriatric conditions among older medical
patients attending the ED and the prognosis associated
with these conditions.

METHOD

Study design and setting

We conducted a population-based cohort study with 360
days follow-up after an acute medical ED contact.

Odense University Hospital in Denmark is a 1000-bed
university teaching hospital with all specialties repre-
sented including geriatric medicine. The ED serves a
mixed rural-urban population and has a primary catch-
ment area of 288200 persons including Odense munic-
ipality. It is the only ED in this area and it provides
24hours acute medical care. Odense municipality has a
population of 168731 adult citizens with 20% being 65
years or older.” Patients arrive by ambulance following
an emergency call or are referred from primary care. All
acute patients are received in the ED except patients with
prehospital identified cardiovascular disease, ongoing
nephrological or oncological treatment. The ED uses a
four-level adaptive process triage where triage category
is assigned based on main complaint and vital signs.*’
The main complaint is registered before any diagnostic
proceedings are performed. A total of 40 main complaint
categories are used (online supplementary 1). From the
ED, patients are either admitted to in-hospital treatment
or discharged home.

In the Danish healthcare system, primary care services
are well established and free of charge for all residents.
The municipalities deliver all kind of home care services
to older or disabled people. Home care consists of general
nursing care and care to support activities of daily living.
Type and amount of home care are based on an individual
plan generated in collaboration with a specialised nurse.
Staffs do on-location registration of time and task, and
changes are adjusted continuously with 1-day notice. Data
are automatically transferred to a personal electronic
citizen record. The municipality also administers residen-
tial care like permanent and temporary nursing homes.

Participants

All consecutive patients 65 years or older living in Odense
municipality with a first time acute medical contact to
the ED at Odense University Hospital during the period
1 November 2013 to 31 October 2014 were included.
Patients dead on arrival to the ED were excluded.

Data source

The Danish Civil Registration System

The Danish Civil Registration System (CRS) has since
1968 assigned a unique 10-digit civil personal registry
number to each Danish citizen at birth and to residents
on immigration. The CRS covers data on deaths, births,
migration, municipality of residence and marital status.*®
The unique civil personal registry number enables accu-
rate linkage of information from different data sources
on an individual level.

The Danish National Patient Register

Since 1995, the Danish National Patient Register has
registered all hospital admissions and all ED contacts.”
The registry contains data regarding date of admis-
sion and discharge, discharge diagnosis, and admission
department.

The electronic hospital record and the ED logistic system

All patientrelated data are registered and stored at an
individual level in the electronic hospital record and the
ED logistic tool.

Odense University Pharmacoepidemiological Database

Odense University Pharmacoepidemiological Database is
a prescription database. It covers the region of Southern
Denmark including the municipality of Odense. Informa-
tion on redeemed prescriptions is reported on an indi-
vidual basis from community pharmacies. Only drugs that
are reimbursed are covered.*

The Municipality Citizen-Record

All data on type and amount of home care and resident
type are registered in the Municipality Citizen-Record on
an individual day-to-day level. When residents are in resi-
dential care, it is registered as such, with no registration
of type or amount of help delivered.

Data variables

If a patient had more than one acute medical ED contact
in the study period, only the first contact was included as
the index contact.

Geriatric conditions
We defined geriatric conditions as disability, recently
increased disability, polypharmacy and comorbidity based
on frailty indices,QQ_25 geriatric textbooks, conditions
assessed in CGA'' and various descriptions of the geriatric
discipline.

Disability was defined as receiving home care 1 or more
days the last 30 days prior to ED contact or 1 or more days
spent in residential care.
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Contacts to the
Emergency Department
for patients aged
65 years or older
N=15.,870
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I

Acute contacts, alive
and residents in
Denmark
N =15.854

Medical contacts
N =9.196

First medical contact in
the period
N =6.389

Dead before/at arrival N=7
Resident outside Denmark N=9
Surgical speciality N =5,966
Other speciality N =692
Not first time medical contact

in the period N =2,807

Residents in the
municipality of Odense
N =3.775

Not residents in the municipality of Odense N = 2,614

Disability

Recently increased disability

Comorbidity
Polypharmacy

0 Geriatric
conditions
N =563
(14.9 %)

1 Geriatric
condition
N =1,032
(27.3 %)

2 Geriatric
conditions
N =950
(25.2 %)

3 Geriatric
conditions
N =840
(22.3 %)

4 Geriatric
conditions
N =390
(10.3 %)

Figure 1 Flow chart of patients included in the study period.

Recently increased disability was defined as increased

use of home care (minutes) or more days spent in resi-
dential care the last 30 days prior to ED contact compared
with the previous 30 days.

Polypharmacy was defined as intake of five or more

medications at ED contact. The number of medications
with different Anatomical Therapeutic Chemical-codes

(fourth level, chemical subgroup) redeemed within 90
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days prior to the ED contact was used to calculate the
number of medications at ED contact.” !

Finally, comorbidity was defined as Charlson Comor-
bidity Index >2. Charlson Comorbidity Index was iden-
tified by hospital discharge diagnoses from the previous
10 years.” "

All baseline variables and outcome variables were calcu-
lated and displayed for the whole study population and
for five subpopulations depending on the number of
defined geriatric conditions (zero, one, two, three, four
or five).

Baseline characteristics
Baseline characteristics at ED contact included age,
gender, marital status, initial triage urgency, vital signs
and main presenting complaint at arrival to the ED.
Data were extracted from patient records and popula-
tion-based registers.

Patients’ marital status was categorised as ‘being with
someone’ if they were married or had a registered part-
nership and ‘being alone’ if they were single, divorced,
widower or widow. Urgency category was defined from the
initial triage®* and was divided in two predefined urgency
categories: triage levels 1 and 2 as ‘urgent’ and triage
levels 3 and 4 as ‘less urgent’. The 40 main complaints
were grouped in two categories ‘specific complaint’ and
‘non-specific complaint’. As Nemec et al,'” we defined a
specific complaint as a complaint that provides key infor-
mation that allows the generation of a working diagnosis
and/or treatment protocol, for example, ‘chest pain’,
‘fever’ or ‘neurological disorder’. Following this, of the
40 predefined main complaints, we defined the following
as non-specific complaints ‘uncooperative patient’,
‘delirium’, ‘falling’, ‘unspecific illness’, ‘dizziness’ and
‘impaired consciousness’ (online supplementary 1).

Outcome

We assessed the following variables as outcomes: Patient’s
destination (discharged from the ED or admitted to the
hospital), length of admission, in-hospital mortality, 30
days postdischarge mortality and hospital reattendance,
and 360 days post-discharge dependency of home care
(receiving home care or in residential care) and living
independent (community dwelling and not receiving
any home care at any day in the preceding period). Only
acute hospital reattendance (unplanned admission to the
hospital or unplanned ED contact) was included in the
analyses.

Data analysis and statistical methods

Data are presented as total and proportions or as medians
with IQR. Only medians and (IQR) were calculated due
to the skewness of the data distributions. y? test was used
to test the significance of differences between categor-
ical data. Non-parametric test for trend across ordered
groupsg5 was used to test the significance in trend in
ordered quantitative non-normal distributed variables.
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Table 3 Geriatric conditions (disability, recently increased disability, polypharmacy and comorbidity) as risk factors of 30

days mortality and 30 days acute hospital reattendance in older patients after discharge from an acute emergency department

contact
Mortality 0-30days Acute hospital reattendance 0-30days
Crude Adjusted Crude Adjusted
% (n) HR (95% CI) HR (95% CI) * % (n) SHR (95% CI)  SHR (95% CI)t
Geriatric
conditions
0 (n=544) 2.2(12) 1 (ref) 1 10.3 (56) 1 1
1 (n=983) 2.5 (25) 1.16 (0.58 to 0.99 (0.48 to 12.5 (123) 1.23 (0.90 to 1.22 (0.89 to
2.30) 2.05) 1.69) 1.68)
2 (n=890) 5.4 (48) 2.49 (1.32 to 1.99 (1.02 to 15.3 (136) 1.52 (1.11 to 1.48 (1.08 to
4.68) 3.90) 2.07) 2.03)
3 (n=761) 6.7 (51) 3.10 (1.65 to 2.21 (1.12 to 19.3 (147) 1.95 (1.44 to 1.93 (1.40 to
5.82) 4.35) 2.65) 2.65)
4 (n=341) 10.6 (36) 5.02 (2.61 to 3.75(1.87 to 23.8 (81) 2.45 (1.74 to 243 (1.72 to
9.64) 7.52) 3.43) 3.42)

HRs, SHRs, and proportions presented as bold values.

HR and SHR for gender, age, marital status and triage urgency are displayed in online supplementary 3.
*Cox proportional hazard model adjusted for age (continuous variable) and number of geriatric conditions, gender, marital status and triage

urgency as categorical variable.

tCompeting risks regression model adjusted for age (continuous variable) and number of geriatric conditions, gender, marital status and

triage urgency as categorical variable.
SHR, sub-HR.

For conditions considering hospitalisation (discharge
from the ED or admitted to the hospital, length of
hospital admission (<48 hours or >48hours) and in-hos-
pital mortality), we used multivariate logistic regres-
sion with numbers of identified geriatric conditions as
the independent variable adjusted for predefined vari-
ables (age (continuous variable), gender, marital status
and triage urgency level (categorical variables)). The
dichotomisation of admission length into <48hours
and >48 hours of admission was chosen due to the organ-
isation of admissions in the ED of Odense University
Hospital. When patients are expected to have a short
admission (<48 hours), they are admitted to a short time
observation unite placed in relation to the ED. Patients
with expected >48 hours of admission are admitted to an
in-hospital ward. If patients with expected short admission
are in need of a longer admission, they are transferred to
an in-hospital ward. This division into short-stay and long-
stay units is also seen in other hospitals.*

Following discharge, risk factors for mortality were
evaluated by Cox regression analysis and presented as
unadjusted and adjusted HRs with 95% CIs for the time
period 0-30 days after discharge. Patients were followed
to date of death, emigration or end of follow-up, which-
ever occurred first. In the regression analysis, we defined
numbers of identified geriatric conditions as the inde-
pendent variable adjusted for predefined variables (age
(continuous variable), gender, marital status and triage
urgency level (categorical variables)).

Risk factors for a new acute hospital reattendance 0-30
days after discharge were analysed using competing risks
methodology with hospital reattendance as the event of

interest and death due to any cause as the competing
event. In the competing risk analysis, we defined numbers
of identified geriatric conditions as the independent vari-
able adjusted for predefined variables (age (continuous
variable), gender, marital status and triage urgency level
(categorical variables)).

Missing data were treated as such. No data were missing
on mortality, municipality healthcare, number of medi-
cations, comorbidity and hospital reattendance. Data on
marital status were missing in 43 patients and data on
urgency category were missing in 97 patients. Data on
main complaint were missing in 257 patients.

Sensitivity analyses in regression analysis were done
with missing data on urgency replaced by ‘urgent’ or ‘less
urgent’ for urgency category and with missing data on
marital status replaced by ‘being alone’ and ‘not alone’.

All calculations were performed using Stata Release
V.15.0 (StataCorp).

The reporting of this study conforms to the Strength-
ening the Reporting of Observational Studies in
Epidemiology statement.””

Patient and public involvement
Patients and/or public were not involved in the develop-
ment, design, recruitment or conduct of the study.

RESULTS

Participants

Among the 6389 first time medical contacts for older
patients to the ED in the study period, a total of 3775
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Figure 2 The proportion of patients discharged alive who died were dependent on home care or were independent of home
care in relation to the number of geriatric conditions (disability, recently increased disability, polypharmacy and comorbidity) in
the (A) 30days period after discharge (B) 360days period after discharge.

patients were citizens in Odense municipality and
included in the study (figure 1).

Baseline characteristics

Median (IQR) age of included patients was 78 (71-85)
years and 55% were female. Median Charlson Comor-
bidity Index was 1 (0-3), the median number of medi-
cations at ED contact was 5 (3-8) and 38.8% were
categorised in the triage as urgent at arrival (table 1).
Of the 3775 patients, 14.9% had no geriatric conditions,
27.3% had one geriatric condition, 25.2% had two geri-
atric conditions, 22.3% had three geriatric conditions

and 10.3% had all four geriatric conditions. The most
frequent geriatric condition was polypharmacy (64.3% of
the patients), followed by disability (51.1%), comorbidity
(49.5%) and recently increased disability (20.8%).

With an increasing number of geriatric conditions,
patients were older, more were female and more were
alone. In parallel, there was a trend that patients with a
high number of geriatric conditions had a higher respi-
ratory rate, higher body temperature, higher heart rate,
lower arterial oxygen saturation, lower systolic blood pres-
sure and lower Glasgow Coma Scale, but no difference

Tanderup A, et al. BMJ Open 2018;8:¢023803. doi:10.1136/bmjopen-2018-023803
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was observed in the median of Glasgow Coma Scale and
body temperature. There was no difference in triage
urgency category in relation to the number of geriatric
conditions (table 1).

At arrival to the ED, 11% of patients were registered
with non-specific complaints. No differences were seen in
the distribution of specific and non-specific complaints
across different numbers of geriatric conditions. Details
are presented in online supplementary 1.

Outcome

An increasing amount of geriatric conditions were signifi-
cantly associated with increasing odds for hospital admis-
sion, hospital stay >48hours and in-hospital mortality
(table 2). Compared with patients without any geriatric
conditions, those with four geriatric conditions had an
OR of 2.58 (95% CI 1.89 to 3.53) for hospital admission,
an OR of 1.77 (95% CI 1.17 to 2.69) for admission lasting
over 48hours and an OR of 5.83 (95% CI 2.85 to 11.90)
for dying during hospitalisation (table 2).

In the multivariate analysis, an increasing number of
geriatric conditions increased the HR for 30 days postdis-
charge mortality almost four times for patients with four
conditions compared with patients with no conditions
(table 3). Compared with patients with no conditions, the
risk of 30 days hospital reattendance increased progres-
sively to 1.5, 1.9 and 2.4 in patients with two, three and
four conditions, respectively (table 3).

Sensitivity analysis for missing data did not show any
significant differences for OR, HR or sub-HR.

Figure 2 presents patient status (dead, dependent
or independent of home care) within the first 30 days
after discharge (figure 2A) and 360 days after discharge
(figure 2B). Among patients with no geriatric conditions
at arrival to the ED, 70% of the patients lived indepen-
dent all 360days after discharge, 53% of patients with
one geriatric condition, 26% of patients with two geri-
atric conditions and none of the patients with three or
four geriatric conditions lived independently (figure 2B).
Among all patients discharged alive (n=3519), the overall
mortality during the entire 360 days follow-up period were
20.6%. A total of 38.7% of the patients with four geriatric
conditions at arrival to the ED were dead 360 days after
discharge (figure 2B).

DISCUSSION
Our study showed that more than 50% of all patients
65years or older attending the ED with an acute medical
complaint had two or more geriatric conditions. Further-
more, the amount of conditions was closely related to
prognosis. By assigning four basic geriatric conditions to
patients, we were able to identify patients at high risk of
admission, long hospital stay, in-hospital mortality, post-
discharge mortality, acute hospital reattendance and loss
of independency.

These findings correspond well with other studies
assessing functional dependency, comorbidity and

polypharmacy as predictors of poor health outcomes like
in-hospital mortality, long hospital stay, postdischarge
mortality and hospital reattendance.* ***!

The aim of this study was not to develop a new tool
in order to identify frail older patients in the ED or to
show when older ED patients should receive specialist
assessment like CGA. The aim was to assess and describe
the potential size of the problem. Our results showed
a substantial overlap between the 95% CI between the
numbers of geriatric conditions, which also indicate that
it would not be possible to use the number of geriatric
conditions to identify the individual patient at risk of
poor health outcome. As the proportion of older patients
in the ED increases the importance of geriatric assess-
ment and geriatric emergency medicine might increase.
One way of implementing geriatric emergency medicine
would be to develop special geriatric EDs, like paediatric
EDs and psychiatric EDs.**™* However, a great effort, at
least in Denmark, has been done to unite the attendance
of acute medical patients at one place, to ensure the
same level of treatment regardless of time and place.®
Another way could be to increase the geriatric knowledge
among ED physicians.*** Education of ED physicians
increases their knowledge but the effect has shown to
be limited.* ** A third model of implementing geriatric
emergency is the presence of geriatricians in the ED. This
allows a two-step procedure to identify geriatric patients
at risk of poor outcome and subsequently applying full
geriatric assessment.”' > By applying an age-related visita-
tion only for patients to receive geriatric assessment, the
patients in most need of geriatric healthcare skills might
not be identified. Instead, a ‘need-related’ visitation seems
more accurate.” However, how to identify the patients in
need of geriatric assessment remains unclear. Using frailty
scales as risk stratification tools might be a possibility.”* >
Several frailty rating scales exist'’ and screening appears
to predict the risk of mortality,”® length of admission®’
and risk of readmission®” depending on the frailty scale
used. The definition of the frail patient is ambiguously
and unfortunately the lack of intervention studies ques-
tions the effectiveness of such frailty screening.” * We
used easily accessible data already available at ED contact
to identify the described geriatric conditions. This might
be effective in the time-restricted setting since no direct
assessment is needed to identify these conditions and
information is insured even if patients are cognitively
impaired. Like the electronic Frailty Index developed
to identify frail older patients in general practice,” it
might be possible to generate an electronic Frailty Index
in the ED using an already developed Frailty Index like
the Rockwood accumulation of deficits model.”* To
ease communication and transition between healthcare
sectors, an index should be applied uniformly across
different healthcare systems. Further research is needed
in order to develop such an instrument.

The prevalence of non-specific complaints varies
between studies from 5.5% to 21%' ® * and is more
common in frail older patients.” In our study, the
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prevalence of older patients presenting with non-specific
complaints was 11%. This might be due to differences
in the study populations. Vanpee et af’' only included
patients 75 years or older and Nemec et al'” only included
patients in the medium triage category. We included
all patients 265 years of age. We were not able to detect
any differences between the prevalence of non-specific
complaints and the numbers of geriatric conditions but
among patients with disability, a higher prevalence of
non-specific complaints was found (data not shown). This
might be because functional impairment and presenta-
tion with non-specific complaints are somehow related.**
Studies reporting the prognosis of patients presenting to
the ED with non-specific complaints are conflicting.'” **®°
We were not able to show an increased risk of neither
in-hospital nor 30 days mortality in patients with non-spe-
cific complaints compared with patients with more
specific complains (data not shown).

Trends seen in the measurements of systolic blood
pressure, respiratory rate, heart rate and arterial oxygen
saturation across an increasing number of conditions
correspond with already existing knowledge regarding
vital signs in older age.”® However, abnormal or normal
vital signs in older patients should always be interpreted
with caution since age-related impaired physical regula-
tion, common illness and medications taking by older
patients often affects the range of vital sign measure-
ments.”® Even though we found a trend, the observed
differences among groups did not yield clinical mean-
ingful differences.

Limitations and strengths

The strengths of this study were the longitudinal cohort
design, the large sample size and the accurate cross-sec-
tional linkage between prehospital healthcare data,
hospital data and healthcare population-based registries.
To minimise bias, we included all consecutive medical
ED contacts, the proportion of missing data were very
low and follow-up was complete. Home care was always
and only registered if it was delivered, giving data a large
conformity with reality.

Our study also had some limitations. First, it is a Danish
single-centre study and should be interpreted as such.
Second, Charlson Comorbidity Index was calculated
from information on discharge diagnosis, implying
that for a given comorbidity to be recognised it had to
require hospitalisation with coding for the comorbidity
leading to risk of under-reporting. Also, Charlson Comor-
bidity Index does not include common comorbidities
seen in older patients like osteoporosis, hypertension and
atrial fibrillation, and defining comorbidity as Charlson
Comorbidity Index 22 might also lead to under-reporting.
However, it has been shown that the validity of using
Danish National health registers to calculate Charlson
Comorbidity Index is good and that it is a well-established
predictor of mortality and functional impairment even
among nursing home patients.” 6768 Third, categorisation
of patients not receiving home care as not disabled might

be misleading. They might have a healthy spouse taking
care of them. Fourth, Odense University Pharmacoepide-
miological Database only covers reimbursed medications
and not drugs that are dispensed over the counter. This
might lead to risk of under-reporting of number of medi-
cations taken. Finally, several of the covariate estimates
changed direction during the modelling process which
suggests collinearity issues or possible effect modifica-
tion in the multivariate analysis and the results have to be
interpreted with this in mind.

CONCLUSION

Among the older medical ED population, the prevalence
of patients with geriatric conditions is high and associ-
ated with poor hospital and postdischarge outcomes.
The literature supports the presence of geriatricians in
existing ED’s thereby implying the principles of geriatric
medicine in the acute setting. Our study emphasises the
potential need of geriatric awareness but does not allow
any conclusions regarding effect of geriatric interven-
tions. More focus is needed on how to precisely identify
the geriatric patients in the ED who might benefit from
applying geriatric assessment and the effect of interven-
tions on both patients and service outcome.
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