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Transferring nursing home residents to emergency departments by
emergency physician-staffed emergency medical services: missed
opportunities to avoid inappropriate care?

Abstract

Background

The decision to transfer a nursing home (NH) resident to an emergency department (ED) is
multifactorial and complex but many of the emergency physician-staffed emergency medical service

(EP-EMS) interventions and emergency department (ED) transfers are probably inappropriate.
Methods

We conducted a retrospective, cross-sectional study in three EP-EMS’s in Belgium over a period of
three years . We registered indicators that are potentially associated with inappropriate transfers:
patient characteristics, availability of written do not resuscitate (DNR) orders or treatment restrictions,
involvement of a general practitioner (GP) and availability of transfer notes. We also explored the
association between age, the Charlson Comordity Index (CCI), polypharmacy, dementia and the

availability of DNR documents.
Results

We registered 308 EP-EMS interventions in NH residents. In 98% the caller was a healthcare
professional. In 75% there was no GP present and 40 % had no transfer note. Thirty two percent of the
patients had dementia, 45% had more than 2 comorbidities and 68% took five medications or more. In
6% cardiopulmonary resuscitation (CPR) was performed. DNR orders were available in 25%. Eighty
eight percent of the NH residents were transferred to the ED. Forty four percent had a CCI >5. In
patients of >90 years, with a CCI >5, with dementia, with polypharmacy, DNR orders were not

available in 81%, 67% and 69% respectively.

Conclusions



Adapted EMS dispatch center protocols, more involvement of GP’s, more availability of DNR orders
and better communication between GP’s/NH’s and EP-EMS could prevent inappropriate

interventions, futile actions and ED transfers.
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Introduction

The European population continues to age. By 2030 24% of all Europeans will be 65 years or older.
The population in Belgium shows the same demographic trend with a predicted percentage of people
of 65 years or older of 22.5% in 2030 and 25% in 2050 [1]. Geriatric patients are defined by the
presence of multiple diseases in combination with age-related changes, polypharmacy, social problems
and reduced emotional resilience [2,3]. Old, fragile people have a higher demand for acute medical
care [4-10] and previous research has shown that the multimorbidity geriatric condition is associated
with poor health outcome when consulting the emergency department (ED) [3]. Nursing home (NH)
residents are a vulnerable and frail population. They are more likely than community-dwelling
residents to become acutely unwell and they are at higher risk for ED transfers [8,11,12]. The most
common reasons for the transfer of NH patients to an ED are the exacerbation of an existing cardiac or

pulmonary condition, an acute injury or an acute infection [11,13,14].

Although there is no universal definition of appropriateness of care, many of the transfers from NH’s
to ED’s are probably inappropriate and avoidable [15]. Inappropriate transfers to EDs may

be characterised by at least one of the following conditions: the absence of somatic and psychiatric
emergency conditions, palliative care known before the decision to transfer, a resident’s preference for
non-hospitalisation and the availability of equally safe and good care in the NH [16,17]. Additionally,
one should think about the way these NH residents (if judged to be necessary) have to be transferred to
an ED. When is it appropriate to call for the help of an emergency medical service (EMS) team
capable to perform advanced life support techniques? In this respect, one should keep in mind that the
use of a highly skilled team may have consequences for the whole EMS system, as is makes that team

unavailable for other patients.

There are no official Belgian data on the characteristics of NH to ED transfers or the means of
transport that are used. In this study, we studied the prevalence of emergency physician-staffed EMS
(EP-EMS) transfers from a NH to an ED of patients of 65 years or older. We report clinical factors
that are possible indicators for poor prognosis (and consequently also inappropriate care):

comorbidities, polypharmacy and dementia. We also studied the involvement of the GP’s in these



transfers, the availability of transfer notes and the availability of written do not resuscitate (DNR)
orders or other treatment limitations. These factors are indicators that could help to define the

boundaries of meaningful EP-EMS interventions in NH’s and to tackle overtreatment and overtriage.

Methods

Study design
A retrospective descriptive, cross-sectional study of the demographics, clinical and transfer
characteristics of NH residents of 65 years or older who were attended by an EP-EMS was performed
for a period of 26 months (from 1 January 2015 until 28 February 2017). We collected data from three
hospital-based EP-EMS teams (Jan Yperman Ieper, Saint-Augustinus Veurne and University Hospital
Antwerp), thereby covering three different EMS regions in Flanders with approximately 450,000

inhabitants.

Description of the emergency medical services system in Belgium

The Belgian EMS system is three-tiered. The first tier consists of two emergency medical technicians
(ambulance). The second tier, the paramedic intervention team (PIT), is a hospital-based team of an
emergency medical technician and an emergency nurse; they work with standardised prehospital
treatment protocols for common medical conditions (hypoglycaemia, decreased consciousness, ...).
The third tier (i.e. the EP-EMS) consists of a team of an emergency medicine physician and an
emergency nurse. Only ambulances and PIT’s have the capability to transport a patient. Ambulances,
PIT’s and EP-EMS’s are sent by the EMS dispatch center according to standard medical regulation
protocols. Ambulances and PIT’s can ask for assistance of the EP-EMS if needed [18]. The EMS

dispatch center has no adapted medical regulation protocols for NH residents.

Data collection

We screened the EP-EMS charts and the medical hospital records and included 308 patients from
NH’s. We collected data on age, gender, and the reason for calling the EMS dispatch center (i.e. a new
acute medical problem, a deterioration of an existing medical condition or trauma). Diagnostic

category (cardiac, pulmonary, neurologic, vascular, gastro-intestinal, endocrine, oncologic,
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nephrological, trauma ), multimorbidity and number of medications were registered. We also gathered
transfer data (day and time of intervention, Glasgow Coma Score (GCS), relationship of the caller
with the patient, presence of the referring physician, availability of a referral document and the

availability of DNR orders.

A DNR order may be limited to do not perform cardiopulmonary resuscitation (CPR) order (i.e. a
DNR 1 order). DNR 2 orders contain therapeutic restrictions for ventilatory support, artificial feeding
and fluids, antibiotics, dialysis, referral to hospital or other medical treatments. DNR 3 means that
only supportive and palliative care is to be given. A DNR 0 order implies that medical personnel have

to perform CPR in case of cardiac arrest.

Out of hours was defined as between 6 PM and 8 AM and during weekends and legal holidays. As
patient outcome data we collected: deceased at intervention site, at ED or during hospitalisation,
resuscitation attempted by EMS, and ED transfer. Comorbidities were grouped in major categories
based on ICD10 codes. Polypharmacy was defined as a patient who is taking 5 or more chronic

medications [19].

Charlson Comorbidity Index

The Charlson Comorbidity Index (CCI) was developed as a weighted index to predict risk of death
within 1 year of hospitalisation for patients with specific comorbid conditions. Sixteen ICD-10
conditions are included in the index. Each condition, if present, was assigned a weight from 1 to 6
(e.g. 1 for congestive heart failure, 2 for lymphoma and 6 for metastatic cancer), based on the
estimated 1-year mortality hazard ratio from a Cox proportional hazards model. These weights are
summed to produce the CCI score. We used the updated score from 2014. Higher scores indicate a

more severe condition and consequently, a worse prognosis [20].

Goals of the study

The primary goal of our study was to evaluate indicators potentially correlated with inappropriate
transfer: absence or unavailability of DNR orders at the time of intervention, lack of GP involvement

at the time of the intervention, and the lack of transfer notes. As secondary goals we explored the
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relationship between DNR availability and patient characteristics: age, CCI, dementia an

polypharmacy. Furthermore we looked at all cases were CPR was performed.

Statistical analysis
This quantitative study uses descriptive statistics (mean and standard deviation (SD)) . Between-
groups comparisons were made using the Chi-square test for categorical data and the independent t-
test for continuous data. Mosaic plots were used for 2D-visualisation of differences in combinations of
two or more categorical variables with the surface of each region corresponding to the number of
patients in that particular combination. A statistical significance level of P < .05 was set and we used R
statistical software version 3.4.4 (R Foundation for Statistical Computing, Vienna, Austria) for all the

analyses.

Ethics
This study was approved by the ethics committee of the University of Antwerp (approval numbers
16/42/431, 16/42/432 and 16/35/354). We also obtained approval of the ethics committees of all three

participating hospitals.

Results

The demographic and clinical characteristics of the 308 patients included in the study are shown in

Table 1. Note that the percentages given do not take into account the cases with missing data.

The mean age of the NH residents was 86 years (SD=6.4) and 62% were female. The EMS were
activated by a physician or a nurse in 75% of the calls. Another healthcare worker from the NH
initiated 23% of the calls. In 2% of the calls the caller was a bystander or a family member. More than

half of the EP-EMS interventions occurred out of hours (54%).

The most common reason for ED transfer (58%) was an acute event (pulmonary oedema, acute
myocardial infarction, airway obstruction, etc.). Thirty percent was due to worsening of an existing

condition (pneumonia, deterioration of mental state, etc.). A GP was present in the NH on arrival of



the EP-EMS in only 25% of the cases. There was no significant difference in GP presence between in
and out-of-hours (23% versus 27%). A transfer note from the GP or the NH staff was available in less
than half of the transfers (40%). During working hours 51% of the NH residents had a transfer note;
after hours this dropped to 31%. The majority of the NH patients (88%) was transferred to the ED, five
percent deceased during the intervention. Only five percent of the NH residents was treated on-site but
not transferred. Thirty-seven percent of the NH residents were suffering from multimorbidity and 32%
had dementia. One hundred and thirteen (44%) of the NH residents had a CCI of more than 5.

Polypharmacy was present in 68% of the NH residents (figure 1).

The EP-EMS performed CPR in the NH in 6% of the interventions (n=13). The mean age of these
patients was 84.2 years (SD 4.5), eight patients were female. Nine patients died on-site and four were

transported to the ED. In 10 out of these 13 patients no DNR status was available.

Documents containing a DNR order were available in only 25% of all attended NH patients (76/308) ;
38% of the available DNR orders had no treatment restrictions (DNR O; table 1). The EP-EMS was
activated for 18 DNR 1 and 29 DNR 2/3 patients. Sixty-eight patients of 90 years or older (81%) did

not have a DNR code available (table 2).

In 256 patients sufficient data were available to calculate the CCI score (table 2). In 67 % (76/113) of
the patients with a CCI>5 no DNR order was present. In 68% (57/84) patients with dementia no DNR
code was discussed. Sixty-nine percent (98/142) of the patients with polypharmacy had no
documented DNR order. Even when DNR was discussed 4/16 patients of 90 years or older, 13/37
patients with high CCI, 8/27 patients with dementia and 19/43 patients with polypharmacy had a

documented DNR 0 order.

Discussion
Using data from three EMS regions in Flanders (Belgium) we provided insight in patient
characteristics, availability of DNR orders and GP involvement during 308 EP-EMS interventions in

NH’s. Our results strongly suggest that in a substantial percentage the use of an EP-EMS for the ED
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transfer, and probably also the ED transfer itself, was inappropriate care. Moreover, an EP-EMS is the
highest rank of prehospital medical care available in Belgium, implying that the employment of this
resource to a NH may leave other patients with life-threatening medical problems without suitable care

in the prehospital phase.

The decision to transfer an NH resident to an ED is multifactorial and complex [21]. Worldwide,
quality improvement programmes are implemented to reduce the number of inappropriate ED transfers
[22-24]. We should identify those patients who benefit from an EP-EMS intervention and referral to
an ED. In the current situation the EMS dispatch center only has the standard regulation protocols
available. These protocols do not take into consideration the residence, medical history, frailty status
or DNR code. This results in frequent deployment of an EP-EMS to a NH consuming significant
healthcare resources that probably may be better spent elsewhere[10,17]. As the transfer of the NH
resident is requested by a GP or the NH staff (nurses or nursing aids), one might expect that the caller,
as a rule, has access to DNR orders. In case of an available DNR order, the EMS dispatch center
should have the authority to downscale the EMS tier deployed, and send out a PIT instead of an EP-

EMS.

In Belgium more than 75% of the NH residents are heavily dependent on care. More than half of them
die within 24 months of NH stay [25]. Literature data show that DNR orders with written treatment
restrictions often are not available, even for patients with severe life-limiting illness [26-28]. This
increases the risk of futile resuscitation as discussed below [29-32]. We should make the DNR status
available for every patient at EMS intervention [2]. When the NH staff pays more attention to the
patient’s wishes regarding medical treatment, fewer avoidable transfers occur [33,34]. Conversations
about advance directives are often perceived as difficult by healthcare professionals and many GPs
find it hard to identify the ‘right time’ to discuss directives [2]. It is, however, essential for this
conversation between the patient and the GP or another treating physician to take place. During the
current COVID-19 pandemic the importance of an existing DNR order has become even more evident.

Twenty-five percent of the NH residents who died from COVID passed away in the hospital [35].



Many frail older adults die in NH’s. In NH residents polypharmacy and multiple comorbidities are
associated with severe disease and poor prognosis [36]. It is therefore of crucial importance to identify
in advance the patients who may benefit from an EP-EMS intervention and an ED transfer, versus the
patients for whom treatment in the NH is more appropriate [37]. Our data show that in an important
percentage of NH residents a DNR code was not available, and that high age, a severe CCI, dementia

and polypharmacy frequently seemed to be no motivation for discussing a DNR code.

Besides the need of a deeply debated decision on a DNR code for every NH resident, there is also the
issue of the 24/7 availability of these DNR codes and the correct application of the DNR decision in
case of an emergency. We found that DNR orders were available in only 25% of the EP-EMS
interventions in NH’s. By increasing this percentage, many inappropriate actions and unnecessary ED
transfers may be avoided [34,38,39]. Furthermore, our data show that, even when treatment
restrictions were available (i.e. DNR2/3), NH staff sometimes called the EMS dispatch center resulting
in an EP-EMS intervention and an ED transfer. One could reflect that in many of these cases an ED
transfer was not the best option for these frail patients, and that the deployment of an ambulance or a
PIT would have been sufficient to provide appropriate care. In the literature several explanations are
found for the high amount of transfers of patients with known therapy restrictions [15,40]. Inadequate
end-of-life planning, inadequate education of NH staff, unavailability of the GP and pressure exerted
on NH staff by families are common reasons for preventable transfers [41,42]. The perception about
the appropriateness of ED transfers in an unselected group of NH residents differs between GP’s and
NH staff [21]. GP’s found up to 40% of the transfers avoidable [16,42]. The estimation of
inappropriateness of transfers by NH staff is substantially lower: 25% [21,42]. Therefore more GP

involvement in the decision to transfer a patient to the ED is preferred.

Our results show that overall GP involvement at transfer was only 51% during working hours and
dropped to 31% out of hours. The GP was present on arrival of the EP-EMS team in only one quarter
of the patients. Over the last decade several studies showed low numbers of GP visits prior to ED
transfer [4,21,43,44]. Timely attendance by a GP and early treatment, however, can prevent

deterioration, avoid ED transfer [7,45] and reduce EMS interventions [6]. In the end, NH staff and
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GP’s share the responsibility to provide up to date written treatment preferences including a DNR
order and decide whether a transfer should be initiated or not. With regard to the low percentage of
referral letters, it is obvious that a lack of information on the frailty status, patient’s wishes and the
current medical problem also may lead to inappropriate care in the ED. Some frequent communication

deficits between NH’s and ED’s are identified by Griffiths et al. [46].

EP’s also have a responsibility in the prevention of inappropriate care. They should take the outcome
of medical conditions (e.g. cardiac arrest) into consideration when choosing their actions [47].
Thirteen NH residents were resuscitated by the EP-EMS although the prognosis of out of hospital
cardiac arrest in older adults is generally poor [30,39]. Studies show that in frail NH patients who
received resuscitation, none had a good 12-month functional outcome [29,30,32]. NH staff, patients,
relatives and EP’s should be informed about the outcome of advanced life support interventions in
these frail older residents in order to have realistic expectations and to make well-founded choices

concerning treatment options, hospital transfer and-end-of life decisions [48].

We also found that the EP-EMS, not familiar with the patient, transported almost all patients (88%) to
an ED. That is in contrast with the fact that in many cases, care in the NH would be safe, less
disruptive and cheaper, and is therefore preferred over referral to an ED [16]. NH residents who were
admitted to the hospital show an increased risk for delirium, falls, hospital-acquired infections,
iatrogenic complications and functional decline [4,49,50]. Therefore NH staff, GP’s and EP’s should
collaborate to improve the transfer policy in NH residents. We need to explore if the implementation
of clinical prognostication tools such as CriSTAL that can indicate residents with short life
expectations and who are potentially at risk for inappropriate transfer, can contribute to more
appropriate care [51]. Fassmer found that both GPs and NH staff agree on three measures to prevent
transfers: more NH staff, better communication between NH staff and GPs, and higher qualification of
nurses [21]. Better communication between the NH/GP and the EMS is necessary to provide

appropriate care. The availability of transfer notes is crucial in this process.

For most of the above-mentioned problems, trained geriatric nurse specialists in the NH’s may be one

of the solutions [22]. A geriatric nurse specialist could provide organisational support and complement
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the heavy workload and general shortage of GP’s [52]. Nurse specialists trained in advance directives

may be a valuable alternative to physicians discussing end-of-life preferences [53].

Limitations

First of all, our results should be read with caution as our study was based on the review of data from
medical records and prehospital EMS files which were frequently incomplete. Second, our data are
retrospective and therefore causality cannot be inferred. Third, we included only three different EMS
regions in Flanders and therefore our data may not be representative for the whole of Flanders. Fourth,
we could not differentiate the different stages of dementia and we did not measure the severity of a

disease.

Conclusion

In the vast majority of EP-EMS interventions in NH’s, no GP was present, no DNR document was
available and there was no transfer note. Almost all patients were transferred to an ED. More
involvement of GP’s and more availability of DNR documents may provide opportunities for
improved emergency care for NH residents. The EP-EMS should take prognosis into consideration
during their interventions. The EMS dispatch center should have adapted medical regulation protocols
in case of an available DNR. We also suggest the implementation of trained geriatric nurse specialists

to facilitate end-of-life discussions and to reduce avoidable transfers to emergency departments.
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Table 1. Characteristics of 308 NH patients aged 65 years or older with activation of an emergency physician-

staffed EMS vehicle
Age (years) 86 (6.4)
Gender
Female 191/308 (62%)
Male 117/308 (38%)
Working hours
Out 167/308 (54%)
In 141/308 (46%)
EMS activation
GP/nurse 212/283 (75%)
Healthcare worker 64/283 (23%)
Family/bystander 7/283 (2%)
Unknown 25/308 (8%)
GP present
No 162/217 (75%)
Yes 55/217 (25%)
Unknown 91/308 (30%)
Referral letter
No 69/115 (60%)
Yes 46/115 (40%)
Unknown 193/308 (63%)
Reason EMS activation
Deterioration 92/307 (30%)
Acute condition 177/307 (58%)
Trauma 38/307 (12%)
Unknown 1/308 (0.3%)
Transfer
Treated on-site 16/302 (5%)
Deceased on-site 15/302 (5%)
Transferred to ED 271/302 (90%)
Unknown 6/308 (2%)
Outcome
Deceased prehospital 15/308 (5%)
Deceased at ED 1/308 (0%)
Deceased during hospitalisation 16/308 (5%)

Medical condition
Internal medicine
Cardiology
Neurology
Trauma
Other
Unknown

95/251 (38%)
61/251 (24%)
43/251 (17%)
22/251 (9%)
30/251 (12%)
57/308 (18%)

GCS on EMS arrival
<13
>13
Unknown

99/282 (35%)
183/282 (65%)
26/308 (8%)

CPR performed
No
Yes
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204/217 (94%)
13/217 (6%)



Unknown 91/308 (30%)

DNR order available
No 232/308 75%)
Yes 76/308 (25%)
DNR code
code 0 29/76 (38%)
code 1 18/76 (24%)
code 2 26/76 (34%)
code 3 3/76 (4%)
Comorbidity
Stroke 82/258 (33%)
Cardiology 137/258 (53%)
Pneumology 44/258 (17%)
Oncology 21/258 (8%)
Dementia 84/259 (32%)
Diabetes 55/258 (21%)
Unknown 49/308 (15%)
Morbidity >2 (except dementia)
No 162/256 (63%)
Yes 94/256 (37%)
Unknown 56/308 (17%)
Polypharmacy
No 66/208 (32%)
Yes 142/208 (68%)
Unknown 100/308 (32%)

EMS, emergency medical services; GP, general practitioner; GCS, Glasgow coma score; CPR,
cardiopulmonaryresuscitation; DNR, do not resuscitate; ED, emergency department
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Figurel. (Dementia) DNR documents in NH residents with and without dementia; (Age) Availability of DNR
documents in NH residents for different age groups; (Charlson Comorbidity Index) DNR availability for low and
high CCI
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