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Abstract

Background
increasing numbers of multimorbid patients living in long-term care (LTC) residential facilities are
challenging ambulant care. In times of overcrowded emergency departments (ED), inappropriate ED visits
need to be avoided to ensure optimal health care. This study aimed to determine and characterize
inappropriate ED consultations of LTC residents including ED resource consumption.

Methods
this retrospective chart review was conducted at the ED of a Swiss tertiary hospital with a catchment area
of about two million people. The analysis included 1’276 LTC-residents referred to the study centre
between January 2015 and December 2017. Patient and consultation characteristics (age, gender,
Charlson Comorbidity Index, as well as type and time of admission, length of stay in the ED, presence or
absence of a consecutive hospitalization, and data on ED resource consumption) were extracted from the
ED’s documentation system. Appropriateness was assessed using an established evaluation protocol. All
variables were described in absolute numbers, percentages or median and interquartile range (IQR).
Associations with inappropriateness status were tested with chi-square or Wilcoxon rank sum test
respectively. A multivariable logistic regression analysis was preformed to identify predictors of
inappropriate ED visits.

Results
The referred LTC-residents had a median age of 84 (IQR 78–89) years; 77 referrals (6.0%) were assessed
as inappropriate. The �nal model revealed increased odds for an inappropriate admission for a less acute
triage class and patients with connective tissue disease (both p ≤ 0.001), but lower odds for night-time
admissions (p = 0.035) and the presence of cerebrovascular diseases (p = 0.043), respectively. The ED
resource consumption differed signi�cantly between appropriate and inappropriate visits (p ≤ 0.001).

Conclusion
Inappropriate admissions from nursing homes were low and less resource intensive than appropriate
admissions. Preventive strategies focusing on high-quality ambulatory day-care might further reduce
inappropriate emergency admissions.

Background
Due to increasing age, multimorbidity, and polypharmacy with consecutive adverse drug reactions,
patients living in long-term care (LTC) residential facilities are prone to acute and chronic illnesses (1, 2).
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Compared to their community-dwelling peers they have an elevated level of multimorbidity resulting in
high admission rates to hospitals and emergency departments (ED) (3, 4). The reasons for admission of
LTC patients to an ED cover a wide array of conditions. Often cited are fall-related injuries and infections
(5–7) as well as respiratory and circulatory diseases (8). As admission rates are rising (6, 9) and, in turn,
are a risk factor for increased morbidity and costs (10), several strategies to achieve a reduction in all-
cause transfers exist (11). Special focus has been given to avoidable and inappropriate admissions,
where the latter are de�ned as admissions due to a condition that could have been treated somewhere
else than in the ED, e.g. by a general practitioner or a specialist in an ambulatory care setting (12).
Depending on the measuring tool used, 4–55% of ED visits have been considered inappropriate (10, 12–
14). Variations in hospital admission rates from nursing homes are not only observed between countries,
but also within countries (15). Reasons for high admission rates have been suggested to be lack of
advance care planning (ACP), lack of access to primary care services in the LTC facility, insu�ciently
trained staff as well as understa�ng and poor interprofessional collaboration (14, 16). This study aims
to assess patterns, and rates of inappropriate ED visits of patients referred from LTC facilities to a Swiss
tertiary care hospital, describing the incidence, risk factors, and ED resource utilization of inappropriate
visits.

Methods

Study design, setting and sample
This is a retrospective cohort study at the ED of University hospital of Bern (Inselspital) with a catchment
area of about two million people, and 45’000 ED consultations per year (17). The three-year study period
started on January 1, 2015 and ended on December 31, 2017. All consultation records from LTC residents
with at least 65 years of age at admission registered as “referral from nursing home” in the ED’s
electronic health care record E-Care (E-Care, ED 2.1.3.0, Turnhout, Belgium) were included.

Variables and measurements
The main variable of interest, inappropriate ED visits, was assessed with the Appropriateness Evaluation
Protocol (18) adapted by Finn et al. (13). The assessment consists of a dichotomized 10-item list, where
the absence or presence of the following characteristics of patient consultations is determined: i)
hospitalization needed, ii) a history of trauma with suspected fracture, iii) radiology examination needed,
iv) plaster application needed, v) suspicion of a cerebral event, vi) di�cult indwelling urethral catheter
insertion, vii) percutaneous endoscopic gastrostomy tube insertion, viii) requirement of intravenous
antibiotics, iv) suitable observations unable to be provided, and x) procedure unable to be performed in a
nursing home. The items were assessed sequentially and as soon as one item was present in the case
record, the visit was rated as "appropriate". If all items were absent, the visit was rated as "inappropriate"
(see Additional �le 1: decision-tree inappropriate ED-visits).

The characterizing variables age and gender, admission-type (e.g. ambulance-transfers, walk-in patients,
patients with reference from a general practitioner), day and time of admission, and triage status
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according to the Swiss triage scale (19) were extracted directly from E-care documentation for all
included patient records. Further, speci�c comorbidities integrated in the Charlson Comorbidity Index
(CCI) (20), i.e. congestive heart failure, past myocardial infarction, chronic kidney disease, diabetes, liver
disease, chronic obstructive lung disease, dementia, cerebrovascular disease, hemi-/paraplegia,
peripheral artery occlusive disease, connective tissue disease, peptic ulcer disease, and malignancy, were
identi�ed from the patients �les. The CCI allows appraising the risk of death over ten years due to
comorbid conditions. For this study, the rating-scale based on the paper by Halfon et al. (21) was used.

Additionally, the following outcome parameter were extracted from the administrative database
(OpenText Suite for SAP® Solutions, OpenText Corp., Waterloo, Canada): Length of stay (LOS) in the ED
(hours), LOS in the hospital (days), Intensive care unit (ICU) admission, and In-hospital death. Lastly, ED
resources (physician and nurse work as well as used laboratory examination or imagery) were assessed
and total ED-costs calculated. All staff members document their performed procedures individually for
every consultation using procedural codes from the TARMED Suisse catalogue (TARMED Suisse,
TARMED, 01.06.2012) required by the health care law. Those codes are measured in tax points ([TP],
medical currency). 1 TP is about 1 US-$ and depends among others on the hospital and region and is
here used as a medical currency to compare the resource consumption between appropriate and
inappropriate ED visits.

Data handling
Health related data of all ED patients were pseudonymized and transferred from E-Care into a database,
which was used for this study. The database was screened for “referral from nursing home” and the
retrieved health related data was independently assessed for appropriateness of the referral by two of the
authors (BL and SS). In case of dissent, appropriateness of referral was set after discussion with a third
author (MM). The interrater agreement was assessed using Gwet's AC, the statistic of choice for the case
of two assessors and low prevalence data (22). Gwet's AC > 0.8 was considered a "very good" agreement
(23).

Comorbidities and the comorbidity-scores of the sample were coded manually by one of the authors (BL)
using the diagnosis �eld of E-care documentation.

Statistical analysis
The statistical analysis was performed with Stata® 13.1 (StataCorp, The College Station, Texas, USA).
Characteristics of all consultations grouped by appropriateness are presented as absolute numbers and
percentages, respectively as median and interquartile range (IQR) as appropriate. Differences between the
two groups (appropriate vs. inappropriate) were tested with a chi-square respectively Wilcoxon rank sum
test as appropriate.

A stepwise backward logistic regression analysis (stepwise removal of variables with p > 0.2) was
conducted to identify predictors of inappropriate ED visits. Goodness of �t was tested using the Hosmer
and Lemeshow test and the discrimination using ROC-curve analysis with Harrell’s c-statistic. The
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strength of the association was presented as an odds ratio accompanied by its 95% con�dence interval
(CI). A p-value of < 0.05 was considered signi�cant.

Ethical considerations
The study was performed according to Swiss law. The Bern ethics committee registered the study as a
quality evaluation study (KEK 2019 − 00512) and waived the need for informed consent. General
informed consent status was checked and patients who objected to the use of their data in health
research were excluded from the analysis.

Results
A consecutive sample of 1’462 records were eligible and 1’276 LTC residents with at least 65 years of age
were included in the analyses. Reasons for the exclusion of 186 cases (12.7%) are shown in the study
�ow chart (Fig. 1: patients records).

Inappropriate ED visits
Figure 2 shows the patient characteristics as assessed for inappropriateness: overall, 6.0% (n = 77) of the
analysed patients were assessed as having inappropriate visits. Thus, the majority of referrals was
deemed appropriate (n = 1’199; 94.0%). The agreement to assess inappropriate ED visit was very good
(Gwet's AC = 0.92). The largest part of the sample had to be hospitalized (n = 878; 68.8%) and the
remaining 398 patients had either a history of trauma with suspected fracture (n = 111; 8.7%), needed a
radiological examination (n = 76; 6.0%), were referred for any other procedure, which could not be
performed at the LTC facility (n = 78; 6.1%), or one of the other assessed parameters (Fig. 2: inappropriate
ED-visits).

Associations with inappropriate ED visits
Characteristics of the analysed sample and associations with inappropriate ED visits are shown in Table
1. Median age was 84 years in both, appropriately (IQR 79–89) and inappropriately (IQR 77–88) admitted
LTC residents and the admitted patients were predominantly female (62.0%, resp. 64.9%). In the group of
appropriate admissions, patients were more often admitted per ambulance (68.3% vs. 46.8%, p < 0.001)
and were less often walk-in admissions (20.8% vs 8.0%, p < 0.001). Inappropriately referred patients were
triaged into less urgent categories than appropriately referred patients (p < 0.001) (Table 1).
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Table 1
Distribution of potential predictor variables according to appropriateness

  Total Inappropriate Appropriate p-

(n = 1276) (n = 77) (n = 119) value

Age, [Med (IQR)] 84.0 (78–89) 84.0 (77–88) 84.0 (79–89) 0.284

Sex, [Female, n (%)] 793 (62.1) 50 (64.9) 743 (62.0) 0.603

Consultation characteristics, [n (%)]*

Night-time admission1 355 (27.8) 16 (20.8) 339 (28.3) 0.115

Type of admission

Ambulance 855 (67.0) 36 (46.8) 819 (68.3)  

General practitioner 191 (15.0) 19 (24.7) 172 (14.3)  

Walk-in 112 (8.8) 16 (20.8) 96 (8.0)  

Other 30 (2.4) 3 (3.9) 27 (2.3)  

Missing 88 (6.9) 3 (3.9) 85 (7.1) < 0.001

Triage, [Med (IQR)] 2.0 (2–3) 3.0 (2–3) 2.0 (2–3) < 0.001

Comorbidity, [n (%)]*

CCI, [Med(IQR)] 6.0 (5–8) 6.0 (4–8) 6.0 (5–8) 0.041

Congestive heart failure 150 (11.8) 5 (6.5) 145 (12.1) 0.139

Myocardial infarction2 127 (10.0) 6 (7.8) 121 (10.1) 0.514

Chronic kidney disease 455 (35.7) 22 (28.6) 433 (36.1) 0.180

Diabetes 280 (21.9) 17 (22.1) 266 (21.9) 0.977

Liver disease 81 (6.3) 4 (5.2) 77 (6.4) 0.669

COPD 135 (10.6) 11 (14.3) 124 (10.3) 0.275

Dementia 410 (32.1) 22 (28.6) 388 (32.4) 0.490

Cerebrovascular disease 301 (23.6) 10 (13.0) 291 (24.3) 0.024

Hemi-/Paraplegia 212 (16.6) 6 (7.8) 206 (17.2) 0.032

*unless otherwise indicated

Capture: CCI = Charlson Comorbidity Index; COPD = Chronic obstructive lung disease; ED = Emergency
Department; IQR = Interquartile Range; LOS = Length of stay; Med = Median; min = minutes; PACD = 
Peripheral artery occlusive disease; 1 (6.00 pm − 6:59am); 2 History of myocardial infarction
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  Total Inappropriate Appropriate p-

(n = 1276) (n = 77) (n = 119) value

PACD 98 (7.7) 10 (13.0) 88 (7.3) 0.071

Connective tissue disease 7 (0.5) 3 (3.9) 4 (0.3) < 0.001

Peptic ulcer 41 (3.2) 3 (3.9) 38 (3.2) 0.726

Malignancy 267 (20.9) 10 (13.0) 257 (21.4) 0.077

Outcome  

LOS ED (h), [Med (IQR)] 5.0 (3.2–7.1) 3.8 (2.5-6) 5.0 (3.3–7.2) 0.008

Hospitalization, [n (%)] 878 (68.8) 0 (0.0) 878 (73.2) < 0.001

In-hospital death, [n (%)] 83 (6.5) 0 (0.0) 83 (6.5) 0.017

*unless otherwise indicated

Capture: CCI = Charlson Comorbidity Index; COPD = Chronic obstructive lung disease; ED = Emergency
Department; IQR = Interquartile Range; LOS = Length of stay; Med = Median; min = minutes; PACD = 
Peripheral artery occlusive disease; 1 (6.00 pm − 6:59am); 2 History of myocardial infarction

The total sample as well as both analysed groups had a high median CCI-Score of 6 points (IQR total
sample and subjects rated “appropriate”: 5–8). For the group rated as inappropriate the score was,
however, signi�cantly lower (IQR 4–8); p = 0.041). Regarding speci�c co-morbidities, less cerebrovascular
diseases (p = 0.024) and Hemi-/paraplegia (p = 0.032) and more connective tissue diseases (such as
systemic lupus erythematosus or scleroderma; p < 0.001) were present in the group of inappropriately
admitted patients.

ED resource needs and ED of inappropriate visits
Total resources needed by the LTC residents in the ED differed signi�cantly between groups with almost
two times the amount of total ED costs spent for appropriate admissions compared to inappropriate
visits (Median 1567 vs. 805 Swiss Francs (1 Swiss Franc ≈ 1.003 $; p < 0.001) caused by an increased
nurse-, laboratory, and by de�nition radiology resource need (Table 2). Physician work did not differ
signi�cantly between the groups (p = 0.466).



Page 8/18

Table 2
Distribution of potential predictor variables according to appropriateness.

  Total

(n = 1276)

Inappropriate (n = 
77)

Appropriate (n = 
1199)

P-
value

Total resources [TP] 1327 (716–
1849)

568 (226–828) 1403 (795–1889) < 
0.001

Resource subgroups

Physician work [TP] 447 (258–651) 435 (362–663) 450 (247–650) 0.466

Physician patient time
[min]

60 (30–80) 60 (46–85) 60 (30–80) 0.415

Physician admin time
[min]

50 (25–75) 55 (35–80) 50 (25–75) 0.178

Physician report time
[min]

20 (11–20) 20 (11–20) 20 (11–20) 0.227

Nurse work [TP] 87 (35–93) 35 (0–58) 93 (35–93) < 
0.001

Laboratory [TP] 251 (92–390) 81 (0-181) 267 (117–408) < 
0.001

Radiology [TP] 318 (58–838) 0 (0–64) 345 (58–887) < 
0.001

Administrative outcome, [Swiss Francs*]

Total ED costs per
patient

1515 (785–
2118)

805 (472–1133) 1454 (837–2161) < 
0.001

* 1 Swiss Franc ≈ 1.003 USD; The values are presented as median (interquartile range)

Capture: CT = Computer Tomography; ED = Emergency Department; MRI = Magnetic Resonance
Imaging; TP = Tax Points; min = minutes.

Predictors of inappropriate ED visits
The multivariable model to predict inappropriate ED visits is shown in Table 3

The odds for an inappropriate visit were higher for a less acute triage class and connective tissue disease
(both p ≤ 0.001) and lower for night-time admissions (p = 0.035), and cerebrovascular diseases (p = 
0.043), respectively. Additionally, a signi�cant likelihood to consume less resources (p < 0.001) was
shown.

Goodness of �t analysis revealed p = 0.998 (Hosmer-Lemeshow) and area under ROC curve = 0.784.
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Table 3
Stepwise backward logistic regression to model inappropriate ED visits.

Inappropriate ED visits (n = 1261*) Odds Ratio (95% CI) p-value

Consultation characteristics    

Triage, less acute 1.93 (1.33–2.81) 0.001

Night admission 0.52 (0.28–0.96) 0.035

Total ED resources (ln-transformed), per point more 0.66 (0.58–0.75) < 0.001

Comorbidities      

Congestive heart failure 0.44 (0.16–1.17) 0.098

Cerebrovascular Disease 0.45 (0.21–0.98) 0.043

Malignancy 0.62 (0.31–1.26) 0.190

COPD 1.86 (0.9–3.81) 0.092

PAOD 2.09 (0.97–4.54) 0.061

Connective tissue disease 22.09 (4.22–115) < 0.001

* in 15 consultations the triage category was missing.

Capture: ED = emergency department; PAOD = peripheral artery occlusive disease; COPD = chronic
obstructive pulmonary disease; MI = myocardial infarction

Discussion
This single-center data-analysis assessed incidence, potentially associated risk factors, and usage of
resources of inappropriate hospital referrals of LTC residents to a Swiss tertiary hospital ED. The results
add to the discussion about new strategies regarding resource management and best possible care.
Within the analyzed sample, 6.0% of LTC-facility referrals were assessed as inappropriate. This is
relatively low, when compared to 4–55% found in a recent systematic review (14), including studies from
Europe, the US, Australia, and Asia (12, 13, 24). Still, admission rates and, alongside, inappropriate ED-
visits are rising in Switzerland as well (25). As this comes along with increased morbidity of LTC residents
(10) and is most probably also contributing to high healthcare costs (26), we agree with others authors
that this topic should get more attention from health policy makers (27).

Mostly patients with low acuteness according to the Swiss triage scale or without the need for an
invasive intervention were judged “inappropriate”. The odds of an inappropriate visit for patients with a
non-urgent triage was higher when compared to high urgent triage patients.

ED visits of patients with connective tissue diseases (such as systemic lupus erythematosus and
scleroderma) were more likely to be assessed inappropriate. Although the total number of patients with
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rheumatic comorbidities – a condition that might be prone to subacute problem – was very low (n = 7), it
can be assumed that diseases of complex organs generally more often require hospitalizations or
invasive interventions than connective tissue diseases, and are, therefore, more often necessary. These
�ndings re�ect the results from previous investigations, where common reasons for inappropriate visits
are described as non-emergent symptoms or condition manageable by a general practitioner (24, 28). On
the other hand, the fact that the visit was appropriate does not mean, it was not avoidable: the early
detection and treatment of deteriorating symptoms, especially with diagnoses like congestive heart
failure, helps prevent exacerbations and avoid ED visits for acute situations no longer controllable in the
nursing home.

In our sample, procedures not possible to perform in nursing homes (e.g. radiological examinations,
indwelling urethral catheters and other procedures), accounted for more than 10% of all transferred LTC
residents. Although these cases were not rated as inappropriate visits, some of these procedures might
been manageable in an ambulatory care setting as well. Thus, appropriate visits may be overestimated
and improvement of surveillance and adequate risk assessment in acute care situations or changes in
conditions of LTC residents may be a factor to focus on, when trying to reduce inadequate ED-referrals of
LTC-residents. This could be addressed with better access to primary care providers, be it general
practitioners (23) or nurse practitioners, or a structured medical system within the nursing home which
provides quicker access to expertise on site. A corresponding initiative with the introduction of nurse
practitioners in nursing homes has achieved a reduction in all-cause hospitalizations up to 30% (11).
That way, health care expenses may be reduced, as costly ED resources may be avoided. While
fortunately the total ED resource consumption by inappropriately admitted patients was, in our sample,
signi�cantly lower compared to appropriate admissions, still a total of 49’295 tax points was needed for
LTC-facility residents, which may have been more cost-effectively treated elsewhere. Although, consumed
nurse work resources as well as laboratory, and – by de�nition – radiology ED resource consumption of
inappropriately admitted patients was smaller compared to the appropriately admitted patients,
physicians' work resources did not differ between the study groups. This indicates, that inappropriate ED
visits are still resource-intensive consultations.

When reviewing the reports of the inappropriately referred patients, it was found that patients were often
transferred for check-ups or examinations, while an acute event was missing in the patients’ history. Other
patients were admitted in a critical condition, but they were transferred back to the nursing homes,
because the patient wanted to abstain from an invasive intervention. This indicates that some of the
admissions might have been avoided by Advanced Care Planning (ACP), i.e. the assessment of and
continuous conversation about residents’ and their families wishes for treatment in acute situations,
which has been shown to be effective in reducing hospital admissions (29).

Regardless of the status of appropriateness, high multimorbidity with a median score of 6 in the CCI was
found for the sample. These �ndings correspond with other data from Switzerland, where LTC residents
have a higher level of multimorbidity than their community-dwelling peers (4). About 85.5% have at least
two different diagnoses, 22.8% of them even have �ve or more different chronic diagnoses (4).
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As this further contributes to polypharmacy as well as high admission and hospitalization rates (2, 3, 30),
this �nding corroborates the importance of interventions like ACP, palliative care, care pathways and
geriatric specialist services or the introduction of advanced practice nurses to be considered for the
population at risk (11, 31).

Further, hospital admission rates have also been attributed to a variety of non-medical factors including
for-pro�t ownership of the LTC, poor environmental quality or lack of administrative emphasis on staff
satisfaction, whereas higher total direct-care nursing hours per resident day, and presence of allied health
staff – disproportionately present in publicly owned facilities – were associated with lower transfer rates
(32, 33). Taken together, for Switzerland, several barriers need to be addressed: LTC residents often keep
their GP during their stay and due to GP’s lack of service hours during nights and weekends or di�culty to
offer onsite visits adequate medical assessment is impeded (27, 34). Here, off-hours telemedicine
coverage could play a role in the future (35). Importance should also be given to the availability of
diagnostic equipment and adequate training for nurses and, further, time for direct-care nursing should be
ensured (29, 32, 34, 35).

Limitations
The present investigation is limited by several factors. Firstly, there is little consensus in classifying
inappropriate hospitalizations (36) and there are several methods to assess whether an admission is
appropriate, and none of them is validated so far. The results may differ according to the instruments
used and the use of a single tool may bias the current analysis (14). However, the tool by Finn et al.
deemed to be the most suitable to use, because it was speci�cally designed for ED visits as opposed to
hospitalisations, and was used more frequently than others. Still, this instrument has at least one critical
step within the decision-procedure: the question whether an observation or procedure is not possible to be
performed in an LTC residential facility remains an assumption of the assessor. Although we prede�ned
scenarios for those two items (Additional �le 1: decision-tree inappropriate ED-visits), their validity
remains unsure, as we could not obtain data about the different resources available at the speci�c LTC
facilities, e.g. access to primary care and possibilities for risk assessments. Thus, the appropriateness
status may be confounded for this item. We reduced this risk by using two independent, trained raters.
Moreover, neither the speci�c referring LTC facility nor the speci�c reasons for the admission was
investigated in detail. That way, no further information about the challenges and needs of the LTC-staff or
resources accessible to them could be generated. Therefore, no de�nitive suggestions for improving the
link between the LTC facilities and the medical care centres in the catchment area of the ED can be given.
Also the lack of data on the topic of palliative care adds to the list of limitations. As data on end-of-life
planning of the respective subjects in our sample was not obtained systematically, we could only assume
from exemplary reports that ACP may have been insu�ciently performed in the LTC-facility.

Last but not the least, this is a retrospective chart review and therefore prone to documentation error.

Conclusion
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Inappropriate ED visits from LTC residential facilities to the emergency care service of the study centre
were relatively rare but may be underestimated. Lack of urgency and re-transfers of patients with
palliative care conditions were the common reasons for inadequate referrals. Preventive strategies
focusing on high-quality ambulatory care might further reduce inappropriate emergency admissions.
Future research investigating speci�c reasons for admissions to the emergency department is needed in
order to come up with targeted actions for the reduction of patients’ risk and unnecessary expenditures.
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Figure 1

Flowchart of patients records
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Figure 2

Inappropriate ED-visits
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