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Abstract

Introduction: Nursing home residents have more than twice the risk of hospitalization compared
to community dwellers and have a higher risk for iatrogenic events and hospital death. Reports of
adverse events from paramedics in our system as well as existing literature, indicates that these
transports may not always be in the patients' interest. To the extreme, transport of moribund
patients from nursery homes seems unethical.

Aim: The aim of this study is to examine the 7-days mortality of nursing home residents admitted
to hospital by ambulance.

Method: This is an observational study based on nursing home residents admitted to hospital by
ambulance in the period 1. January-31. December 2016.

Results: 1772 individual residents where admitted to hospital. The 7-days mortality for residents
with problems related to internal medicine was significantly higher (13,9%) than for surgical
(10,8%) and orthopaedic (7,1%) conditions (p = <0,05). When isolated into subgroups, 16,2% of
the residents with infectious disease died within one week and 21,6% of the patients with
respiratory conditions. Patients admitted without being assessed by a physician had a
significantly higher mortality than those who had been assessed (7,2% vs. 2,8%, p = < 0,05).
Conclusion: There is a high rate of mortality for residents admitted to hospital with infectious
diseases and respiratory problems. In addition, the difference in mortality among those assessed
by a physician compared to those who were not assessed indicates that the general practitioner on
call plays a vital role in providing access to the correct level of care.
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1. Introduction

1.1. Background

Nursing home residents (NHR) represents a frail population who are subjects to a variety of
adverse events and complications as a result of hospital admission(1, 2). The World Health
Organization (WHO) has raised the need for health services to adapt and transform in
order to provide services to a growing elderly population(3). The World Bank estimates the
population > 65 years of age in Norway to grow from 868.270 (2016) to 951.000 in 2020
and 1.181.000 in 2030(4). According to WHO, adaption of health services to an ageing
population may help reduce the need for acute care(5). WHO recommends that research
into healthy ageing is conducted in a contribution to supply policy makers with evidence-
based knowledge. Research will also help by being translated into a strengthening of
systems and change of clinical practice(6).

According to Statistics Norway there were 37836 institutionalized users receiving short-
term or long-term care in Norway in 2016(7). Most NHR live in nursing homes (NH) until
they die and the time of stay varies significantly. A recent Norwegian survey states a
variation from few days until 26 years, with a mean 2,02 years (median 1,31 years). In the
same survey, in the 11 municipalities with highest death rates in NH, 1/3 of the total

number of deaths in the municipalities occurred in NH(8).

After gradually implementing the Coordination Reform since 2012, development of
guidelines for hospital admissions has taken place. These guidelines are among others
regulated by Health and Care Services Act 8§ 6-2, 3. The main principle of the guidelines is
provision of health care at the lowest effective level of care(9). A legislative right to
emergency care is regulated by the Healths and Rights Act § 2-1, b and further in 88 3-1
and 3-2 the rights to involvement and for information are regulated. The services provided

should by law be a result of the resident's involvement(10).

1.2. Aim
Several studies have examined the appropriateness of hospital admissions of NHR.
However, to our knowledge, only a few of these have been done in a Norwegian or
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Scandinavian setting. Even within Scandinavia there are differences regarding the
procedure of admitting a patient to hospital, so it seemed eligible to perform a study of a
Norwegian system. In addition, there was a growing concern from several of members of
our staff, claiming that residents of NH in some cases were transferred to hospital "even
though they were already dying" or "only to die". The aim of this study was to examine the
7-days mortality of NH admitted to hospital by ambulance.

1.3. Definitions
1.3.1.Nursing Homes

There is no international definition of nursing homes. Several terms are used which can
serve as an alternative such as "residential age care facility" (RACF) or "home for the
aged". Arendts, Quine & Howard defined RACF as "facilities that coupled permanent
accommodation with the provision of facility-specific nursing services in addition to
personal care services"(11). As this is a study of a Norwegian system, we will use the
definition set by Norwegian regulations where a NH is an institution which delivers care,
treatment and residence at a level not needing hospitalization but too complex to be
provided in the resident's home. Access to physicians, physiotherapy and nursing resources
should be provided. NH can provide one or more of the following services: medical
rehabilitation with the aim of return to the home, temporary relief, permanent stay, adjusted
services to physically disabled, screened wards for patients suffering from dementia,
special living units for children/youth, day-care services, night-care services and care for
the terminally ill. Nursing homes are regulated by the Act relating to the municipal health

services(12).

1.3.2.Nursing home residents

As seen above, nursing homes residents (NHR) can suffer from a variety of conditions. In
this thesis the term NHR refers to individuals receiving care or rehabilitation on a
temporary or permanent basis. Day-care services such as community centres for elders are

not included.



1.3.3.Emergency care admission

Several Norwegian legislations regulate emergency care; The Specialized Health Services
Act 83-1, the Act on Health and Rights §2-1 b) and The Health Personnel Act §7 all
contains such regulations. However, none of these regulations defines a time limit of which
care is considered to be of an emergency character or more of an elective character(10, 13,
14). We will use the definition used in the Catalogue of definitions in emergency services,
where emergency admission is defined as "referral to or admission of a patient in need of
immediate or rapid examination, treatment or care. This involves patients with a suspected
need of care to be cared for in a health institution within 24 hours of first contact with
health services"(15, p.31, my translation). We will also use the terms "emergency care

admission”, "hospital admission™ and "admission™.

2. Presentation of a theoretical framework

2.1. Previous research

2.1.1.Factors influencing hospital admissions of nursing home residents
The factors influencing hospital admissions of NHR are well described in previous

research. In the following, a resumé of some of this research will be given.

In an Australian qualitative study Arendts et al.'s aim were to explore factors involved
when transferring NHR to hospital and to describe how changes in primary care could
reduce such transfers. They conducted interviews with focus groups consisting of family,
non-health professional caregivers in NH and other stakeholders in the NH. All focus
groups agreed that admission to hospital was the end-result when all other options was
exhausted. Five themes emerged as key influencers to hospital admission; staffing,
treatment options, end-of-life decision making, communication and bureaucratic
requirements. The general concern regarding staffing was that it was inadequate,
particularly during the night and the composition of the staff was variable resulting in
varying levels of delivered care. Arendts et al. discovered a range of options to seek prior to
admitting residents to hospital. However, the use of these could be time consuming. In
example, the waiting time for telephone support or a general practitioner (GP) could be so
extensive that requisition of an ambulance was far more feasible. Regarding end-of-life

decisions staff felt pressure from relatives to seek more active forms of treatment for their
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family member but there was also concerns regarding the staff's training regarding end-of-
life care and decisions adjacent to this(16). In Norway this is regulated by the Health and
Rights Act 8§88 2-1(b), 3-1, 4-1 and 4-9. § 2-1(b) entitles the patient to health care from the
specialist health care services while § 3-1 contains regulations regarding the patient's right
to participate in choices of justifiable service-, examination- and treatment choices.
Emphasis must be placed on the patient's opinion when forming services. According to § 4-
1, health care presuppose consent from the patient. For the consent to be valid, sufficient
information surrounding health condition and the content of the health care should be

provided. 8 4-9 concerns the right to waive health care in the terminal stages of life.(10).

The theme of communication emerged from a concern over troubled communication with
both the GP and the emergency department (ED). This mainly concerned the relationship
between the NH and the ED, bringing up issues both prior to admission such as advance
warning and documentation and after discharge regarding both documentation and
information around initiated treatment. Finally, Arendts et al. described some of the
bureaucratic issues influencing hospital admissions. Most important was the lack of GPs
providing care in NH. Some of the reasons could be extensive paperwork and little room
for flexibility when a resident becomes acutely ill. Arendts et al. concluded that their
findings were supported by other studies and that a large number of factors contribute to the
decision of admitting residents to hospital in addition to clinical considerations. They
suggested policy changes to address these factors such as improved level of staffing in NH,
the use of mobile multidisciplinary teams to provide advanced care in the NH and advanced

care directives in end-of-life situations(16).

Graverholt et al. conducted a population-based observational study examining acute
hospitalisations of nursing home patients in a Norwegian municipality. Their aims were to
determine the rate of hospital admissions among NHR compared to community dwellers
and to describe the hospital stays of the nursing home population. They used the
International Classification of Diseases version 10 (ICD-10) to stratify the different reasons
for admission and the hospital patient records to obtain the information. The most common
diagnose among the NH population at discharge was diseases of the respiratory system

(ICD-10: J00-J99) followed by injuries, poisoning, other consequences of external causes



(ICD-10: S00-T98) and diseases of the circulatory system (ICD-10: 100-199). During the
two-year study period they found 2451 admissions by ambulance of NHR constituting in
1668 individuals. Compared to the population still residing in the community, the NHR had
more than twice the risk of being hospitalized. The in-hospital and 30-day mortality was
also higher in among NHR than among community dwellers. The authors emphasise the

need for improved services for acute and palliative care in NH(2).

Ranhoff & Linnsund raised the question of when it is appropriate to admit NHR to hospital.
The authors questioned the usefulness of hospital admissions but found relevant motives
such as diagnostics, treatment to improve survival and level of function and palliative care.
The authors claimed that patients suffering from acute and threatening conditions may
benefit from diagnostics in hospital where more advanced tools are available through
laboratory samples, radiology and consult by specialists. Several of these measures could
be done rapidly with the residents returning to the NH the same or following day. Hospital
admissions with the aim to improve survival or function level could be summarized as hip
fractures, pneumonia, other critical infections, heart failure, chest pain with suspicion of
myocardial infarction, stroke and severe anaemia. Palliative care should be provided in NH.
However, if this is insufficient, hospital admission should be considered as appropriate. As
NHR have the same legal rights as other citizens they should receive good quality health
care. Although a need to make individual judgements, some patients will benefit with
increased survival following hospitalization. Ranhoff & Linnsund called for improved
palliative care in NH, continuous service from general practitioners, and sufficient level of

competent nursing(17).

2.1.2.Post-admission outcome for nursing home residents

A systematic review of outcomes following emergency transfer of NHR to hospital by
Dwyer et al. made a distinction between clinical consequences and consequences for the
health system. They found that NHR were subject to a large number of interventions,
including invasive procedures such as blood samples, insertion of intravenous canula or
urinary catheter. As many as 85% of the residents had radiological examinations and 70%

received blood products or medication. A high proportion of NHR developed new pressure



sores during admission and 38% developed delirium. Admission to the ED was also
associated with nosocomial infections such as gastrointestinal or respiratory tract infection.
A general finding was that acute hospital admission led to functional decline among NRH.
Mortality was higher compared to community dwellers and most deaths occurred within
one week after admission. Some studies in the review suggested that as many as 52% of the
population died within three months of hospitalization(18).

One key hazard mentioned in literature is the information gap occurring during transfer
both to and within the hospital. The term information gap could be defined as "previously
collected clinical information that is required for patient care but is not available to the
treating physician"(19). Morphet et al. showed that information gaps were prevalent. NHR
arriving at the ED with insufficient documentation had to undergo far more examinations
such as radiology and sample collections compared to residents with sufficient
documentation. The length of stay in the ED was also prolonged due to lack of
documentation(20). In a study of all transferred patients >60 years of age from NH or
senior residence by ambulance Cwinn et al. sought to examine what information NH staff
felt was important to the emergency physician in the ED. They collected data of
information gaps regarding clinical parameters, descriptive details of the current problem
and whether the use of a standardized information form reduced gaps in information.
Cwinn et al. identified at least one information gap in 85,6% (n=457) of all the investigated
cases. In 79% of the cases the lacking information was considered to be essential to the
emergency physician. A standardized transfer form was used in 42,7% of the cases and at
least one information gap was present in 74,9% of the cases when the form was used. The
rate for information gaps when the form was unused was 93,5%. The authors reported the

difference to be statistically significant(19).

2.1.3. Impact on health policy and economics

In a study from Taiwan, a country with one of the most rapid ageing societies, Chou et al.
examined the costs associated with ED visits of elderly patients from a veteran care home.
The mean cost for an ED visit for a resident was 3,9 times higher than for other ED visits.
This may be explained by the complexity of the patient population(21) as they suffer from

multiple diagnosis and have complex care needs(22). A cohort study by Gruneir et al. in



Ontario, Canada, examined 21.773 transfers from long-term care homes. 25% of the
transfers were rated as potentially preventable. However, 62,4% of the transported residents
ended up being hospitalized and 23,6% died within a month(23). The definition of a
preventable transfer remains to be settled and is difficult to achieve both from a clinical and
medical perspective. An agreement on how to measure appropriateness is therefore also
difficult to obtain. From a political view a definition of preventable transfers is urged(24).
In another study by Gruneir et al. underlined that preventable transfers should be targeted
earlier in the course of illness. They refer to models for pneumonia care as successful for
preventing hospitalization. The authors suggest that health politicians implement
organizational and policy interventions to improve care for common conditions such as
chronic obstructive pulmonary disease (COPD) and chronic heart failure (CHF). They
raised the question around "revolving door" patients who frequently visit the ED for the
same reason as earlier, suggesting that the problem was not properly solved at first visit.
They claimed that information gaps between institutions may be one of the sources of this
problem(23), a view supported by Cwinn et al. who recommended to improve transfer
documentation by further education, regulatory measures and increased communication

between hospitals and NH to improve care for patients(19).

3. Presentation of method and methodological considerations

3.1. Study design

This is a retrospective population-based cohort study examining the population of nursing
homes in Hordaland County, Norway, admitted to hospital by ambulance during the period
January 1. 2016 — December 31. 2016. Retrospective population-based cohort studies are
studies where a population is selected for assessment of exposure-outcome relations over
time. To avoid bias such as medical surveillance bias one should perform systematic and
periodic data collection which are standardized on all members of the cohort without
regards to exposure status. As a rule of thumb, population-based studies relies on databases
such as hospital records and death certificates and should also have specially designed

procedures for determining study variables(25).



3.2. Data gathering and analyses

All contacts from NH to the Emergency Medical Command Centre (EMCC) are registered
into the Acute Medical Information System (AMIS) (CSAM Health AS). All contacts made
from January 1. to December 31. 2016 were entered into a spreadsheet (Excel ver.1804,
Microsoft Co.) At the same time patients were included or excluded based on a set of
criteria (Table 1). We identified too many sources of error to do an automated extract from
AMIS. For example, if staff from a nursing home reported on an incident occurring outside
the nursing home (i.e. a car accident), the contact would still be registered as a contact from
a nursing home. We therefore found it vital to do this process manually to include the right
patients. All included patients in the cohort were examined with emphasis on date of
transport, gender, age, reason for transport, origin of transport (all retrieved from AMIS)
and date of death (retrieved from The National Population Registry). All data were entered
into SPSS ver. 25 (IBM Corp). SPSS was used to perform Kaplan-Meier-analyses with
means, medians as well as log-rank test. Kaplan-Meier (KM) analyses are primarily used
when investigating the time before an event occurs. Based on a KM table estimation of
mean and median time before the event can be done. The log-rank test is used to compare

any difference in survival between the compared variables(26).

Based on the information given by the caller to the EMCC, medical conditions were
divided into four categories: lliness related to internal medicine, surgical conditions,
orthopaedic and others (i.e. gynaecology, ophthalmology and oncology). As we wanted to
explore some of the subgroups within the different categories, we isolated hip fractures
(from orthopaedic conditions) and respiratory problems and infections (from internal
medicine) for this purpose. The primary goal of the study was to examine the 7-days
mortality of NH residents admitted to hospital by ambulance.

3.3. Literature search

A search of PubMed was performed March 30. 2017 with the following MeSH terms; 1)
["Emergency Service, Hospital" AND "Nursing Homes™ AND (("Patient Transfer" OR
"Patient Admission"] and 2) ["Emergency Service, Hospital™ AND "Nursing Homes" AND
"Hospital Mortality"]. Search strategy 1 yielded 95 articles while strategy 2 yielded 19
articles, in total 114 articles. After examination of title and abstract, 52 articles were read in



full resulting in 46 included articles. All included articles were read and analysed with the
use of a structured tool described by Friberg(27) with the results entered into an Excel-
spreadsheet (Microsoft, ver.1804). Relevant primary sources were included and analysed

using the same tool.

Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

» Age > 67 years of age » <67 years of age

« Resident of a nursing home « Contact regarding a non-resident of the

« Transport by ambulance from a nursing nursing home _
home to hospital (or via a general » Non-medical emergency or not a somatic
physician (GP) problem_ _

« Admitted to hospital as an in-patient due » Out-patient, transport to nursing home
to a physical condition after examination of a GP

« Treated by GP/ambulance on scene.

Table 1 Inclusion and exclusion criteria used during manual sieving of contacts to the EMCC from

nursing homes

3.4. Ethical considerations

The goal of this study is not to alter the treatment or prioritization of any group of patients.
We had noted a rising concern among our staff concerning NHR being admitted to hospital
at stages regarded as the end of life. The study was designed as an improvement of care-
study. This view was supported by the Ethical Board of Bergen Health Trust who waived
the study. The Privacy Ombudsman of Bergen Health Trust approved the study
(2017/2103).

An argument against a study like ours could be the opinion of the emergency services to
regard transports of nursing home patients as low-priority and not within the scopes of an

emergency service. In our experience, this is not valid as our colleagues mostly express a
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genuine empathy and worry for the well-being of this population and several commit great
exceptions to deliver high-quality care to their patients. This view is supported by Murphy-
Jones & Timmons who reported that paramedics had a desire to act in the patients best
interest(28).

4. Results

4.1. General characteristics

We identified 4663 contacts to the Emergency Medical Control Centre (EMCC). 2332
(50%) of these contacts resulted in admission to one of the three hospitals in the catchment
area. There were 1722 individuals being admitted. 2 shows the distribution of gender.
Median age was 86 years of age (range 67 — 104). The number of transport for each

individual ranged from 1 — 9 with a mean of 1,35.

Distribution of gender

® Female = Male

Figure 1 Distribution of gender among nursing home residents
admitted to hospital by ambulance

10



Number of transported individuals related to age
120
100
80
60
40

20

N0 OO O 4 NN < 1D OMN0 OO Jd AN M ST W OO d AN M T W OSSN0 O o

Figure 2 The number of transported individual nursing home residents related to age in 2016

As described in the article, the distribution of categories related to perceived condition was
internal medicine 63,8%, orthopaedic 20,2%, surgical 13,5% and other (i.e. oncology,
ophthalmology, gynaecological etc.) 2,5% (n=1722). A physician was consulted or
assessed the residents prior to admission in 68,2% (n=1722) of the cases.

4.2. Mortality after admission to hospital by ambulance

As described in the article the 7-days mortality for the four main categories was internal
medicine 13,9% (n=1098), surgical 10,8% (n=232), orthopaedic 7,1% (n=348) and other
conditions (i.e. gynaecology, ophthalmology and oncology) 14% (n=43). A log-rank
analysis indicated significantly contrasts between the groups (p<0.01). As we wanted to
explore some of the subgroups within the different categories, we isolated hip fractures,
respiratory problems and infections for this purpose. The mortality rate for hip fractures
(n=159) was 1,3% after 48 hours and 6,9% within 7 days, for infection (n=303) 4,6% the
first 48 hours and 16,2% within 7 days. For patients admitted with respiratory problems
(n=208), the mortality rate was 7,2% after 48 hours and 21,6% within 7 days.

The mortality for NHR assessed by a physician (n=1174) (either bedside or consulted via
telephone) prior to admission was 11,2% within 7 days and 2,8% the first 48 hours. For the
residents with no assessment by a physician (n=307) the mortality within 7 days was 16,6%
and 7,2% the first 48 hours. Log-rank analysis showed a significant difference between the
groups (p=<0,05). 3 shows the survival among the NHR assessed/not assessed by a

physician prior to admission.
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Assessed by physician prior to admission?

100,00%
97,50%
95,00%
92,50%
90,00%
87,50%
85,00%
82,50%
80,00%
77,50%
75,00%

0 hrs <24 hrs 24-48 hrs 2-3days 3-4days 4-5days 5-6days 6-7 days

—=@=Yes =@=No ==@==Unknown

Figure 3 Survival related to assessment of a physician prior to admission to hospital by ambulance.

The Y-axis shows the percentage of survivors and the X-axis shows the progression in time

Survival of women vs. men
100,0 %
97,5%
95,0 %
92,5%
90,0 %
87,5%
85,0 %
82,5%
80,0 %

77,5%
0 hrs <24 hrs 24-48 hrs 2 -3 days 3-4 days 4-5days 5-6days 6-7 days

e \\omen e——\len

Figure 4 The survival of women vs. men. Within one week 10,3% of the women had died vs. 14,5% of the men. This is a

significant difference as log-rank analysis was p=<0,05.
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5. Discussion

5.1. Discussion of methodological issues

5.1.1. Survival time after admission

The aim of this study was to examine the 7-days-survival of nursing home residents
admitted to hospital. A key-question is whether a 7-days limit is sufficient to serve as a
marker for the appropriateness of admissions. According to a recently published report by
the Norwegian Directorate of Health, 28% of deaths in Norwegian NH occurs within six
months of admission to the NH. Although beyond the aim of this study, we observed a
relatively large proportion of the study population perishing within the first six months after
hospital admission. This observation is supported by the study by Dwyer et al. where >50%
of the patients died within 6 months(18) and underlines the frailty of the population. The
reason to this may be explained by a high co-morbidity as well as a suboptimal function of
the organs. Seeing that many NHR are so frail that even a hospital admission for a minor
event can cause death within months, we think that a 7-days limit for this study, of which
the goal is to examine the appropriateness of hospital admissions, is suitable. A Norwegian
study by von Hofacker et al. examined the cases of patients who died within 48 hrs from
admission. The aim of this study was somewhat different from ours as the authors set out to
describe the features of these patients as well as the services provided to them prior to
admission (29). It is however debateable to what extent death may serve as an indicator for
this stress as death itself may be caused by a variety of conditions and events. Still, it is one

of the few values who is quantitative in this setting.

5.1.2.Gathering and analysis of quantitative data

In this study, the key information system for gathering patient information was AMIS. The
use of AMIS is to some degree favourable as it is based on quantitative information such as
dates, time stamps and personal identification numbers. Unfortunately, there are some
pitfalls. One of these is the categorization of the scene of incident. By manually sieving all
contacts from nursing homes, we found several non-related incidents, categorized as
occurring in a NH but taking place some other place. The reasons for this could be a caller
from a nursing home alerting of incidents taking place outside of the NH, incidents at

addresses common to a nursing home or other not explainable reasons. This manual sieving
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makes the gathering of data time-consuming when dealing with a large proportion of data
and the benefits from the process must be carefully weighed against the impact of the bias
made by some irrelevant single entries. However, since we did this manual sieving, all
entries should be considered relevant for the study. As EMCC call takers describe the
problem of the patient in free text it was to some extent necessary to interpret the condition
of the resident. However, the documented problem could usually by entered as "Known
COPD, having trouble breathing, Sa02 of 88%" or "Had a fall, left leg is shortened and
rotated outwards" leaving little doubt of the actual condition. When there was any doubt we

used the oral report from ambulances documented by the EMCC to clarify.

There were some considerations around whether every transport each individual resident
made should be included or if we should only use the last transport for each individual in
2016 as a measure point. To keep the workload within the scope of a master thesis we
decided to use the last transport for each individual. This may of course alter the results to
some degree, but in our view, the challenges and problems related to transfer of NHR to

hospital remains well addressed.

5.2. Discussion of results

There are three main results in this study. First, there is a significant difference in mortality
between the four main categories. NHR suffering from conditions related to internal
medicine had almost twice the risk of dying within the first week of hospitalisation
compared to patients with orthopaedic conditions. Residents suffering from diseases related
to the respiratory system or infections had up to three times higher risk of dying within one
week compared to orthopaedic patients and two times higher than general surgical patients.
However, the risk was low for patients with hip fractures, indicating that these patients
benefits from the treatment provided in hospital. This is supported by Gjertsen et al.(30)
who reported decreased mortality with a risk ratio (RR) of 0,87 (0,83-0,91) compared to
earlier data. RR < 1 indicates that the patient benefits from treatment. In Ranhoff &
Linnsunds paper there are several conditions listed where hospital admission can be
beneficial for NHR, among others hip fractures and infections(17). In our study we find a
significant difference in mortality between these two groups. One reason may be that

injuries such as fractures are acute and if care is provided within reasonable time there are
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few serious consequences. Patients with infections or respiratory problems may have slow
onset and can be difficult to detect early in the illness trajectory. To improve survival in
these groups there is a need for earlier detection of illness. To achieve this there seems to be
a need for improved level of competence in nursing staff, the ability to provide advanced
care in NH and continuous services by general practitioners as proposed by both Ranhoff &
Linnsund(17), Arendts et al.(16). and Graverholdt et al.(2). This is also supported by the
second main finding in our study of which there is a significant lower morality rate among
residents who were assessed by a physician prior to admission. This indicates that
assessment of a physician function as a filter and that the patients with the best opportunity
for survival or improved function level are admitted. However, as addressed by Tingstrom
et al.(31), development of the Early Detection of Infection Scale acts as support for nurses
in their decision-making, evaluating and treatment of these patients. On the other hand, our
result with higher survival rate among patients assessed by a physician, may reflect the
nature of acute illness, which calls for immediate admission to hospital, without time for
the physician to respond to the NH. As discussed in the article, the ACADEMIA-study(32)
confirmed the presence of antecedents to cardiac arrest, death and admission to intensive
care units. Kawaguchi et al., Konrad et al., Herod et al. and Chen et al. all reported
improved outcome, reduced mortality and decrease in adverse events after implementation
of a Rapid Response System (RSS)(33-36). Implementation of a similar system in NH can
lead to similar outcomes provided that the necessary resources, such as easy access to

physicians, are available.

The third main result was a significant higher mortality among men compared to women
(14,5% vs. 10,3% within 7 days). This is to our knowledge undescribed in similar studies.
However, this result can be related to the general lower life expectancy for men compared
to women. The national survey of time of stay in NH describes that women lives longer in
NH than men with a mean time of stay before death of 3 years vs. 1,68 years for men(8).
Although this may be an expression of men being admitted to NH in a later stage of illness

than women, it can also be an expression of our findings.
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5.3. The results in context to theoretical framework

There is a general impression, as described by Arendts et al.(16), of health care providers in
NH with a genuine wish to deliver high quality care to their residents. At the same time,
they describe a reality with inadequate staffing, lack of resources for advanced care and
sometimes troubled communication with the general practitioner (GP).

Norwegian legislation(10) requires health care providers to involve the patient when
forming services and the need for a valid consent when initiating examinations or
treatment. Based on Arendts et al. findings and our results with a large proportion of NHR
perishing within 7 days after admission it is a reasonable question if legislative

requirements are always met.

Early detection of illness, as discussed in chapter 5.2., is important to avoid unwarranted
admission of NHR. This is not only important for improved survival, but it is also shown
by Dwyer et al.(18) that adverse events are common among hospitalized NHR. Combined
with the high frequency of procedures this population are subject to during hospitalization,
a reduction in avoidable admissions of NHR could have some impact on health economics.
As Chou et al.(21) demonstrated the cost for ED visits by NRH is higher than for other
patients and in the context that some of these admissions can be avoidable, either through
sufficient resources and treatment options in NH, bridging of the information gap between
NHSs and hospitals or vice versa or by solving the problem of "revolving door" patients, a
better use of available economic resources can be achievable.

5.4. Implications for practice

The findings in our study suggest that there is a need for policy makers to further adapt and
transform health services in order to provide good quality health care to a growing elderly
population. This includes a rise in nursing staff and increased availability of general
practitioners. Both on institutional level and national level there is a need for developing
and implementing systems for detecting illness prior to the acute phase to improve survival
and functional level of NHR after hospital admissions. An implementation of such systems
will at the same time call for improved education for both nurses and physicians in

advanced care and decisions adjacent to this. Pathways for common conditions can help
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reduce the economic costs involved and at the same time reduce time-of-stay in the
ED/hospital and therefore minimize the risk of adverse events.

5.5. Limitations

There are several limitations to this study which should be addressed. First, it was not
possible to differentiate between NHR in short term beds and long-term beds. As short-
term beds are used for both elderly people needing a temporary stay in a NH and patients
discharged from hospital waiting for a long-term bed, our results may be slightly skewed as
this is a group of residents who can be slightly more unstable than the remaining
population.

It is uncertain whether the patients were considered as dying by the NH staff at the time of
admission. A 7-days-life span may be inadequate as an indicator of the appropriateness of
transport/admission, as the population of the study is frail and prone to develop other life-
threatening conditions, even within a week. In our opinion it may however serve as an
indicator and considered the number of subjects in our study still should be considered
adequate. In difference to other studies we did not review hospital charts to categorize the
patient's problem. We wanted to use the perceived problem of NH staff and we are aware
that the training and education of this group may vary. However, it is based on the
precepted problem that the decision to request ambulance transport is made. We therefore

find it feasible as method.

The residents in the group with "other" conditions had a high 7-days mortality. This is
probably a result of a fairly large proportion of patients with cancer where the goal for the
admission is palliative care. Based on this, the high mortality in this group seems
reasonable and therefore we did not perform any further analysis. Future research should

investigate the rationale behind admitting NHR to hospital for palliative care.

6. Conclusion

In this study we have demonstrated a higher mortality of nursing home residents admitted
to hospital with an internal medical condition compared to surgical and orthopaedic
conditions. Respiratory problems and infectious disease are predictors of high mortality.

Residents assessed by a physician prior to admission have a higher likelihood to survive
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which may indicate that involving a physician releases other treatment options at the
nursing home. However, little is known of the factors leading to hospital admissions of
NHR in Norway and further research is needed to gain understanding of the measures

needed to provide safe and good quality health care to an already frail population.
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Abstract

Introduction: Reports of adverse events related to admission of nursing home residents
indicates that hospital admission is not always in the patients' best interest. Few terminally
ill patients survive the acute phase and the survivors are prone to iatrogenic events and a
decline in functional level.

Aim: The aim of this study was to explore the 7-days survival of nursing home residents
admitted to hospital by ambulance and to explore if there were any groups more prone to
deaths within one week of admission.

Method: This is a retrospective, observational population-based cohort study. All contacts
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from nursing homes to the Emergency Medical Control Centre resulting in a hospital
admission was analysed and survival was estimated using Kaplan-Meier and log-rank test
was performed.

Results: 1772 individual residents where admitted. The mortality for residents with
problems related to internal medicine was significantly higher than for surgical and
orthopaedic conditions (p=<0,05). When isolated into subgroups, 16,2% of the residents
with infectious disease died within one week and 21,6% of the patients with respiratory
conditions. Patients admitted without being assessed by a physician had a significantly
higher mortality than those who had been assessed (7,2% vs. 2,8%, p=<0,05)
Conclusion: In this study we discovered a significantly higher risk of dying in the
subgroups we identified as infectious disease and respiratory problems. In addition, the
difference in mortality among those assessed by a physician compared to those who were
not assessed indicates that the general practitioner on call plays a vital role in providing
access to the correct level of care.

Key words

Long-term care, nursing home, emergency, transitional care, emergency services, mortality
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INTRODUCTION

Nursing home residents transported by ambulance accounts for about 10% of all transports
in our system. There are reports of adverse events from both paramedics in our system and
in existing literature, indicating that these transports may not always in the patients' best
interest[1]. However, calls involving end-of-life conditions are not easy and often transport
to the emergency department is viewed as the best option[2]. The majority of hospitalised
patients are older adults, a population with complex problems, medications and are
susceptible to iatrogenic events and hospital death. As vulnerable patients, they have a need
for protection from potential harmful interventions[3]. Nursing home residents (NHR) have
more than twice a risk of hospitalisation compared to an equal population in the
community[4]. In the preface of the Norwegian Coordination Reform, elderly ill patients
and patients with chronic conditions are considered as one group of patients loosing due to
insufficient coordination of the Norwegian health system[5]. Palliative care in the nursing
home (NH) may seem to be the most appropriate option in some cases[6] and there are few
terminally ill patients who survive the acute phase of a hospital admission. The survivors
are prone to complications such as decubitus, nosocomial infections and agitation with
subsequent falls[7]. According to a report by the Norwegian Directorate of Health, 28% of
deaths in nursing homes occurred within 6 months of admission to the NH, probably
reflecting their physical condition. The average time from admission to death was two
years[8]. Hospital admission can be suitable when the resident's wishes for treatment
changes or a reversible reason for contact is identified[2].

The aim of this study was to explore the one-week survival of NH residents admitted to
hospital by ambulance and to explore if there were any groups more prone to deaths within
one week of admission.

METHODS
Setting

We examined hospital admissions of NHRs in Hordaland County, Norway. This area
mainly refers to the dispatch centre located at Haukeland University Hospital, Bergen
(HUS) There are three hospitals in this area, the regional hospital for western Norway,
Haukeland University Hospital (HUS), and two local hospitals, Voss Hospital (VH) and
Haraldsplass Diaconal Hospital (HDS). All three hospitals offer acute care with both
medical and surgical capacity. The dispatch centre at HUS is responsible for ambulance
services with 30 ambulances located in 24 municipalities. It is staffed by EMTs trained in
vocational school, paramedics and/or registered nurses. The hospital trust is responsible for
ambulance services in their area while the municipalities are responsible for health care
provided to the residents in the municipality. The ambulance service cooperates with local
acute care clinics staffed by physicians and nurses. The physician on call provides acute



health care where the patient is located and serves as a gatekeeper between the community
and the hospital.

Study population

Hordaland county has 72328 inhabitants over the age of 67 (16,8% of the total population)
of which 3190 (4,4 %) are residents receiving long-term care in NHs in 2016[9]. The level
of care in Norwegian NHs are at the level of skilled nursing homes in other studies[4].
Norwegian regulations define them as facilities providing 24-hour care with relevant
nursing, medical and rehabilitation capabilities. Most NHs offer care on both a short- and
long-term basis. Short-term beds are used for persons requiring rehabilitation before
returning to their home or whenever temporary assistance is needed[10].

Reason for transport and hospitalisation

The reason for transport and hospitalisation was obtained from the records at the dispatch
centre (Acute Medical Information System (AMIS), CSAM Health AS) based on the NH
staff's perception of the patient's condition. We categorized the patients in four categories;
orthopaedic, surgical, internal medicine and other (i.e. gynaecology, ophthalmology and
oncology).

Data collection and analysis

We conducted a retrospective search of all contacts from NHs in Hordaland County to the
EMCC in our health trust. The included period was January 1. 2016 — December 31. 2016
and all information was gathered from AMIS and the National Population Registry (NPR)
accessed through the hospital's electronic records. Patients were included if they met the
following criteria: Age > 67 years, resident of a NH, ambulance transport from NH to
hospital (direct admission or via physician on call) and admission to hospital as an in-
patient due to a physical condition. In Norway, transport to the ED equals hospital
admission. Table 2 describes the flow of data collection. Data were entered in and analysed
using SPSS® (IBM® version 25). To estimate survival, Kaplan-Meier plots and log-rank
analyses were used for determining statistical contrasts between groups. Results were
considered significant with a p-value < 0,05.

Ethical considerations

The Regional Committee for Medical and Health Research Ethics considered the study to
be a quality insurance study. The Privacy Ombudsman of Bergen Hospital Trust approved
the study (2016/1643). All information has been treated confidentially and no persons can
be identified.



RESULTS

We identified 4663 contacts to the EMCC resulting in 2332 (50%) hospital admissions by
ambulance. This constituted 1722 individual patients.

General characteristics

56,6% (n=1722) of the patients were female. Median age at the time of transport was 86
years of age (range 67 — 104). We identified a total of 88 nursing homes (NH) admitting
patients to the hospitals in the region. Haukeland University Hospital (HUS) received most
of the patients, 1185 (68.8%), while Haraldsplass Diaconal Hospital (HDS) and VVoss
Hospital (VH) received respectively 375 (21,8%) and 162 (9,4%) patients. In 49,5% of the
cases, ambulance was dispatched at code yellow, followed by code red (31%), and code
green (19,6%). The frequency of reasons for admission are listed in figure 1. 68,2%
(n=1722) of the patients were assessed by a physician (either bedside or consulted via
telephone) prior to admission.

Survival after transport

The one-week mortality for the four main categories was internal medicine 13,9%
(n=1098), surgical 10,8% (n=232), orthopaedic 7,1% (n=348) and other (i.e. gynaecology,
ophthalmology and oncology) 14% (n=43), (p<0.01). The mortality rates the first 48 hours
following admission were respectively for the internal medicine 5%, surgical patients 1,7%
and orthopaedic patients 1,4%. None of the patients in the group other died within 48
hours.

As we wanted to explore some of the subgroups within the different categories, we isolated
hip fractures, respiratory problems and infections. The mortality rate for hip fractures was
1,3% (n=159) after 48 hours and 6,9% after one week, for respiratory problems 7,2%
(n=208) after 48 hours and 21,6% after one week. For patients admitted with infection, the
mortality was 4,6% (n=303) the first 48 hours and 16,2% the first week. (Figure 6).

DISCUSSION

Our results show a significant higher rate of mortality for residents admitted with internal
medicine conditions compared to those with orthopaedic conditions. When comparing
residents with hip fractures to those with respiratory problems, the mortality of the latter
was three times higher. This study was performed to identify the mortality among NHR
admitted to hospital, as high mortality could indicate a need for better care in NH. The age
of 67 years was chosen as this is the age where you obtain general pension benefits in
Norway and it also corresponds to the age used in Graverholdt et al.'s study of nursing
home patients in Bergen, Norway[4]. The municipality of Bergen is part of Hordaland
County, the catchment area of the Emergency Medical Control Centre in our system.



Graverholdt et al. found that in-hospital mortality rate was 16% (n=404) when assessing
NH residents transferred to hospital. The mortality was highest for respiratory diseases
followed by infectious diseases. The overall mortality rate of the NH population 30 days
after discharge was 29%[4]. In this study Graverholdt et al examined both hospitals serving
the municipality of Bergen (HDS and HUS) and the results in their correlates to some
extent with ours. The in-hospital mortality rate for respiratory disease and infectious
disease showed by Graverholdt et al. was respectively 30% and 24% while we found 21%
and 16%, respectively. These differences can be explained by the differences in time of
measurement as Graverholdt et al. used in-hospital death as variable while we on the other
hand set a limit of 7 days. It is not unlikely that some of the deaths in Graverholdt et al.
study occurred later than 7 days. The method for dividing residents into groups differs as
well, Graverholdt et al. used ICD-10 to categorise while we have used the perceived
problem by NH staff.

Partridge points out in an editorial, the need for understanding how to deliver care in an
end-of-life setting in NHs and states that there is a need for more training and better inter-
disciplinary teamwork[11]. As hospitalization may not be in the best interest of the patient,
is supported by other S[1 7 12 13]. A guide published by the Norwegian Directorate of
Health outlines what may be considered as life prolonging treatment: cardio-pulmonary
resuscitation (CPR), respiratory- or cardiovascular stimulating treatment, delivery of
nutrition or fluids either intravenously or through tubes, dialysis, antibiotic- or
chemotherapy. Futile treatment is defined as treatment with no effect, low probability of
effect, low benefit from treatment compared to side effects and low cost-benefit effect of
the treatment[14]. However, as described by Gruneir et al., there is a lack of definition of
what a preventable acute care use is and there is no clear definition of what is considered
preventable admissions[15]. In our study we discovered that the mortality rate within one
week for NHR with femoral neck fractures was low (6,9%). Treatment of conditions such
as femoral neck fracture should not be considered futile as the patients gain high benefit
from treatment compared to a relative low risk or side effects. Conservative treatment of
these patients is associated with poorer prognosis compared to surgical intervention. The
only exception is patients at the final stages of life[6].

There are three topics emerging from several studies regarding prevention of hospital
admissions of NHR; education, staffing and the use of advanced care plans. The nurses
interviewed by Stokoe et al. regarded continuity of staff as important to treat residents in
the NH, as well as trust to staff. Although, the same respondents pointed to low nursing
staff as an obstacle to treat the NHR as desired in the NH with the result that admission to
hospital[16]. This is supported by von Hofacker et al. who discovered 4 of 26 admissions
where lacking competence in the NH was stated as reason for admission. Also, the
availability of a GP on call is problematic as there was not any pre-admission contact with
a physician in 8 of 26 admissions in von Hofacker et al.'s study. In addition, 8 patients



arrived at hospital without any medical reason given in the admission letter and 17 of 26
patients were considered to be eligible to palliative treatment in the NH[17].

Stokoe et al. reports of NH staff being confident in their role when residents with chronic
conditions deteriorates. Such guidelines can be developed by a general physician or
palliative care clinicians and can be developed for several common emergencies among this
population. When such guidelines are not in place the staff can have a sensation of not
being able to care for them properly, a feeling that is more prominent when a GP is not
available. The staff express that they use the support of ambulance services when the
situation demands for it[16], but the level of care the paramedics in Stokoe et al.'s study can
deliver goes beyond the level of care provided by Norwegian ambulances. Based on the
findings in von Hofacker et al.'s study of admissions to a Norwegian hospital[17] it seems
possible that nursing staff contacts the emergency medical control centre (EMCC).

The ACADEMIA-study, an international multi-centre study, confirmed previously findings
of certain antecedents to events such as cardiac arrest (CA), deaths and intensive care unit
(ICU) admissions. In all, Kause et al. were able to identify eight specific antecedents[18]
and the question was raised whether some of these adverse events were avoidable[19].
Although the MERIT-trial could not confirm that the introduction of a Medical Emergency
Team (MET) as a Rapid Response System (RRS) improved the outcome for patients with
clinical signs suggesting a deterioration, there are several studies reporting of an improved
outcome either in form of reduced hospital mortality or a decrease in adverse events[20-
23]. Although these studies investigated an in-hospital population there can be lessons
learnt when caring for nursing home residents as the reported mean age in Konrad et al.'s
study was 66[21] and in Herod et al.'s study 70[22]. The rationale behind implementing the
RRS is that early intervention can under certain conditions prevent more serious events and
the reported age-distribution in the mentioned studies seems to suggest that the method is
feasible for older adults. A lack of skilled nursing resources is however reported with an
extended use of nurse assistants. This can result in one nurse being responsible for as many
as 40 patients at weekends and the nurses describe a situation where several administrative
tasks brings the focus away from patient-centred care[24]. Tingstrom et al. addressed by
developing Early Detection of Infection Scale (EDIS) to be used by nursing assistants, and
they conclude that reported changes in EDIS by nurses assistants should be taken seriously
and statements like "he's/she’s ill/not as usual™ should lead to further action by the
nurse[25].

Another way of addressing the deteriorating NHR could be by implementing the use of
wearable or non-wearable technologies. This could be done by measuring respiration,
pulse, restlessness, gait speed, stride length and stride time where any abnormalities are
reported to staff in computer-based interfaces[26]. There are several issues with this way of
detecting changes in the resident's health, first and most important is the personal integrity.
The participants in a project examining non-wearable technologies were willing to live with



technology when it is unobtrusive, the data collected is controlled and there is a perceived
need for it by the user[26].

A rule of thumb in Norwegian health legislations is the rule of patient consent. The Act on
health and rights regulates both the patients right to information and the demand for
consent. It also specifically states that a patients has the right to oppose life prolonging
treatment[27]. This is in sharp contrast to the findings by Arendts et al. where residents did
not feel informed about reason for transfer to hospital or their medical treatment[28].
However, as this is not a Norwegian study it is uncertain to which degree the results will be
transferable to a Norwegian setting, and to our knowledge there is no Norwegian studies
examining the NHR experiences surrounding hospital admissions.

LIMITATIONS

There are several limitations to this study. First, it was not possible to differentiate between
NH residents in short term beds and long-term beds. As short-term beds are used for both
elderly people needing a temporary stay in a NH and patients discharged from hospital
waiting for a long-term bed, our results may be slightly skewed as this is a group of
residents who can be slightly more unstable than the remaining population.

It is uncertain whether the patients were considered as dying at the time of admission. A
one-week-life span may be inadequate as an indicator of the appropriateness of
transport/admission as the population of the study is frail and prone to develop other life-
threatening conditions, even within a week. In our opinion it may however serve as an
indicator and considered the number of subjects in our study still should be considered
adequate. In contrast to other studies we did not review hospital charts to categorize the
patient's problem. We used the perceived problem of NH staff and we are aware that the
training and education of this group may vary. However, it is based on the precepted
problem that the decision to request ambulance transport is made. We therefore find it
feasible as method.

CONCLUSION

In our study we discovered a significant higher mortality rate among some subgroups of
nursing home residents being admitted to hospital in ambulance. Care plans have
previously been shown to help nursing home staff to manage the situation when residents
with chronic illness deteriorates. In addition, there are methods that can be used to
standardise observation of the resident to discover those who are deteriorating. Such
methods can be based on both clinical impressions and technological data. Both
standardised methods and care plans should be used to discover residents at risk and to
prevent hospital admissions of already frail patients. However, there is a need for sufficient
resources, such as staff and availability of a general practitioner to gather clinical and
technological information and to act on in when necessary. Future research should be done
to explore both the rationale behind emergency admissions of nursing home residents and



to develop and validate the use of standardised approaches in the effort to discover the
deteriorating residents early in the illness trajectory.
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TABLES

Search in Acute ™\

Medical Information
System (AMIS) for
all contacts from
nursing homes to the
Emergency Medical
Control Center

» AMIS-search for all contacts from
nursing homes to EMCC

« All contacts entered in spreadsheet
and included or excluded based on
sort of contact.

(EMCCQC) e

4 )

Manuel sieving of all
related contacts

* This is vital as there are a number
of non-urgent contacts from
nursing homes regarding both
residents with social related
problems, non-medical situations
(i.e. a fire alarm going off) or
employees with sudden illness.

\ /
4 N
Exclusion of
remaining patients
not meeting the
inclusion criteria

* Included if meeting the criteria:
« Residents of a nursing home
* > 67 years of age
« Admitted to hospital by
ambulance either by
EMTs/paramedics or general
practitioner on call

AN

- /
Z

Search in hospital
electronic records
(DIPS) for
information from the
National Population
Registry (NPR)

« Based on 11 digit personal identity
number obtained from event in
AMIS, the NPR was searched for
date of death.

\ /

4 )

Crossmatching of
information from
AMIS and NPR

- )

* Information from AMIS:
« Date of transport
 Gender
* Age at the time of transport
* Number of transports in 2016
« Reason for transport
* Reffering facility
* Proffession of admitting
personell
* From NPR
+ Date of death

~

/

Table 2 Flow chart for data collection



Reason for exclusion

Explanation

Out-patient, transport to nursing home after
examination by general practitioner (GP)
on call

Transported to an out-patient clinic
Admitted to ED to resolve problems with
suprapubic catheter or urethral catheter
Other admissions to ED and treated as out-
patient

Patients treated at office by GP on call

Non-medical emergency or not a somatic
problem

Contact from nursing home regarding a
non-medical emergency i.e. fire, the need
for help carrying immobile patients down
stairs

Mental diseases

Contact regarding a non-resident of the
nursing home

Sudden illness among staff, relatives or
someone outside the nursing home

Patient treated on-scene

The patient received treatment on-scene by
ambulance staff and GP on call or by
ambulance staff only (requires contact by
phone with the GP on call in the
municipality)

Age < 67 years of age

Table 3 Reasons for exclusion during manual sieving of contacts to the EMCC

Reason for admission

H Ortopaedic
m Surgical
m Medicine

Other

Figure 5 Reason for admission to hospital from nursing homes to hospital




Infection and respiratory group illustrated with the
overall mortality for internal medicine
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Figure 6 Mortality for patients in the groups respiratory problems and infections illustrated with the overall mortality for
internal medicine
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Formal:

Prosjektets formal er & underseke hvor mange oppdrag ambulansetjenesten i Helse Bergen
utferer med transport av syke/skadete eldre, hvordan oppdragsmengden fordeler seg i forhold
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Nurdenng:

Prosjektet har blitt fremlagt for REK som har kemmet til at prosjektet faller utenfor
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kvalitetssikring av tjenesten. Opplysningene skal sa langt det er mulig, gis uten
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