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Abstract

Background : With a growing aging population, emergency departments (ED) face
increasing challenges in managing frail older adults with multiple comorbidities. These
patients are at high risk for complications, increased resource utilization, and poorer
outcomes. This thesis examines key factors influencing ED visits, admission rates, and
mortality in geriatric emergency medicine to optimize care, improve protocols, and enhance
patient safety.

Method : Paper 1 is a retrospective cohort study investigating the relationship between ED
admissions and in-hospital bed occupancy. Paper 11 is a retrospective pre-post intervention
study evaluating whether a mobile team intervention reduces ED visits among older
patients receiving municipal home care (MHC). Papers III and IV are retrospective
observational studies: Paper III explores the association between chief complaints,
admission rates, and 30-day mortality, while Paper IV examines 7-day mortality in relation
to vital signs recorded at ED triage.

Resulrs : Paper 1 found that primary triage referral patterns remain stable despite high in-
hospital bed occupancy. Paper II found no significant reduction in ED visits or admissions
for the mobile team intervention group. Paper III showed that patients with non-specific
complaints (NSC) had a high admission rate and 30-day mortality. Paper IV found that
low systolic blood pressure (SBP), high heart rate, low oxygen saturation, and impaired level
of consciousness (LOC) were independently associated with 7-day mortality, though none
were sufficiently predictive on their own: LOC and SBP showed the strongest associations,
underscoring the need for multifactorial triage in geriatric emergency care.

Conclusion : This thesis highlights key system and clinical gaps in emergency care for older
adults. Across four studies, it shows that current triage, risk assessment, and care models are
poorly aligned with geriatric needs. Findings call for age-adapted triage protocols, better
integration of frailty and cognitive assessments, and more targeted community
interventions. This work advocates for a more holistic, patient-focused approach to
emergency care that better addresses the complex needs of the growing population of older
adults.
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Introduction

The primary objective of the studies underlying this doctoral thesis was to identify and
analyse factors influencing admission rates and mortality in geriatric emergency medicine,
with the aim of optimizing patient outcomes. Older adults are often frail and have a high
prevalence of multimorbidity, rendering them particularly vulnerable to the adverse effects
during Emergency Department (ED) visits and hospitalizations. Their complex medical
needs lead to higher resource utilization in the ED and an increased risk of adverse events.
Addressing these challenges requires optimizing the management and care logistics for
geriatric patients to better meet the demands of an aging population. This thesis offers
insights into the conditions that elevate the risk of admission and mortality, providing
evidence-based knowledge to inform protocol adjustments in ED settings and ultimately
improve outcomes for older adults in emergency care.

Research gaps in geriatric emergency medicine

Despite the rising demand for emergency care among older adults, research in geriatric
emergency medicine remains underdeveloped. Older patients are underrepresented in
clinical trials, particularly those with frailty, multimorbidity, or cognitive impairment
despite these being defining features of the population (1, 2). Many existing emergency care
protocols are not well-suited to the atypical presentations and complex needs seen in
geriatric patients, leading to diagnostic delays, under-triage, and suboptimal outcomes (3-

5).

One critical gap lies in the lack of geriatric-specific triage models. Traditional triage systems
prioritize acute symptoms and vital signs based on norms derived from younger
populations, overlooking subtle signs of deterioration common in older adults (6, 7). Non-
specific complaints (NSC) such as generalized weakness or confusion are often dismissed
or under-triaged, despite being associated with high morbidity and mortality (8, 9).
Similarly, frailty and functional decline are rarely accounted for in ED workflows, despite
their known predictive value for adverse outcomes (10).

Although the effects of an aging population on ED crowding and hospital bed occupancy
are recognized, there is a lack of system-level research that quantifies these impacts or offers
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effective solutions in many healthcare systems (11). While mobile medical teams and
hospital-at-home interventions have been introduced to manage care outside the ED, their
effectiveness in reducing acute care utilization remains unclear, with mixed evidence across
studies (12-14). Finally, delirium, polypharmacy, and inadequate discharge processes are
widely recognized problems in geriatric care, yet few targeted interventions have been
rigorously evaluated in the emergency context (15-18).

Rationale for focus areas

Considering these research gaps in geriatric emergency medicine, this thesis focuses on four
key areas that are clinically relevant: ED crowding, mobile teams, NSC and vital signs in
triage. These were selected because they represent major points of vulnerability for older
adults and offer opportunities for system-level and bedside improvements.

ED crowding is a growing challenge in Sweden and globally, disproportionately affecting
older adults who require longer evaluations and are more likely to be admitted.
Understanding the factors that contribute to crowding particularly among the geriatric
population is essential to optimize patient flow and resource use.

Mobile healthcare teams represent a potential solution to ED overutilization by addressing
acute needs in the home. However, their real-world impact on outcomes and resource use
in elderly patients is still poorly understood, warranting further investigation.

NSC are one of the most difficult clinical challenges in geriatric emergency medicine. These
vague presentations are common, high-risk, and not well supported by existing triage
protocols or clinical pathways. Improving risk stratification and care strategies for patients
with NSC could reduce missed diagnoses and improve outcomes.

Vital signs are central to ED triage decisions, yet standard thresholds may not reflect the
physiological realities of older adults with altered baseline states, polypharmacy, or chronic
disease. This thesis examines how age-specific interpretation of vital signs can improve
triage accuracy and early detection of serious illness.

Together, these focus areas address both individual-level risk and system-level strain
providing evidence to inform safer, more efficient, and more tailored emergency care for
older adults.

18



The aging population

The global population is aging, and every country is witnessing growth in both the absolute
number and the proportion of older adults (19). This shift is driven by factors such as longer
life expectancy, declining birth rates and improved healthcare (20). In Sweden
approximately 20% of the population is over the age of 65, a figure expected to increase to
25% in the coming decades (21). In the past, infectious diseases were the primary burden
on the healthcare system. In recent years chronic health problems have taken precedence.
Nearly all chronic conditions are closely linked to aging and in recent years, governments
and healthcare planners have begun to recognize this significant shift. Common chronic
diseases among older adults include hypertension, diabetes, heart disease and respiratory
disorders such as chronic obstructive pulmonary disease (COPD). A systematic review
article on aging with multimorbidity from 2011 found that even after controlling for
various confounding factors, multimorbidity was significantly associated with increased
disability, reduced quality of life and higher healthcare utilization and costs (22).

This demographic shift has significant implications for the health care system, leading to
increased resource demands and rising healthcare costs (3). Healthcare consumption tends
to be higher later in life, with the ED playing a critical role in providing essential services
for older adults (23-27).

Multimorbidity in geriatric emergency medicine

Multimorbidity impacts more than half of the elderly population with its prevalence
notably higher among the very old, women and individuals from lower socioeconomic
backgrounds (22). The most widely accepted definition of multimorbidity is the
coexistence of two or more chronic health conditions in a single individual. This person-
centred definition, endorsed by the World Health Organization (WHO), does not
prioritize one condition over another and reflects the complexity of managing multiple
illnesses simultaneously (28-30). These conditions may include chronic physical diseases
(diabetes, hypertension, heart failure, COPD), mental health or cognitive disorders
(depression, dementia), and persistent infectious diseases (HIV, hepatitis C) (28, 29, 31).
Multimorbidity is increasingly recognized as a major public health and clinical challenge,
particularly among older adults (32). Common contributors to the growing prevalence of
multimorbidity include hypertension, depression or anxiety and chronic pain (33). These
conditions illustrate the diverse, overlapping, and interconnected nature of physical and
mental health disorders.

The definition of multimorbidity contrasts with the concept of comorbidity, introduced by
Feinstein in 1970, which focuses on additional conditions in the context of a single index
disease (34). Multimorbidity thus shifts the clinical and research lens toward understanding
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the overall burden of illness and its implications for care delivery, especially in the geriatric
population. Unfortunately, healthcare systems are typically structured around the
management of single diseases rather than addressing the overall needs of individuals with
multiple conditions. This approach can result in fragmented or even conflicting care for
patients with multimorbidity, ultimately contributing to a higher burden of treatment for

these individuals (35, 36).

In scientific studies, multimorbidity can be operationalized in several ways, depending on
the research question and available data. The most common methods include (22):

- Disease count: commonly two or three. This approach simply tallies the number
of coexisting chronic conditions, typically using a predefined list. It is
straightforward and widely used in epidemiological research but does not account
for disease severity or functional impact.

- Cumulative comorbidity indices: tools such as the Charlson Comorbidity Index
(CCI) and the Elixhauser Comorbidity Index are commonly used to quantify
multimorbidity (37-39). These indices assign weighted scores to different
conditions based on their association with mortality or resource use. The CCI, for
example, includes 17 conditions and is particularly useful in mortality prediction

in older adults (38).

- Expanded definitions including functional and cognitive impairment:
Multimorbidity is increasingly recognized as encompassing not only the
coexistence of multiple diseases or symptoms, but also limitations in cognitive and
physical function. To better understand the prevalence and complexity of health
problems among older adults, particulatly those requiring coordinated care across
medical and social services, research has expanded beyond simple disease counts.
Instead, it incorporates broader dimensions such as cognitive decline, functional
impairment, and psychosocial challenges to more accurately reflect care needs and
health outcomes in this population (22).

Each approach has strengths and limitations. Disease counts offer simplicity but may lack
nuance, while weighted indices like the CCI improve predictive validity but may exclude
relevant geriatric syndromes. Therefore, the choice of method must align with the study’s
objective, whether descriptive, prognostic, or interventional.

Given the high prevalence and complexity of multimorbidity in older ED patients, selecting
appropriate measurement tools is essential for risk stratification, outcome prediction, and
the development of tailored care pathways (40).

In emergency medicine, the presence of multimorbidity complicates decision-making and
contributes to diagnostic uncertainty, atypical presentations, and prolonged evaluations
(28, 41, 42). Evidence shows that multimorbid older adults are at higher risk for adverse
outcomes, including hospitalization, functional decline, and mortality following ED visits
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(43). Furthermore, the concept of complex multimorbidity, typically defined as three or
more chronic conditions affecting different body systems, has been proposed to reflect the
higher care needs and system navigation challenges in this subgroup (44).

Despite its clinical importance, multimorbidity remains underrepresented in emergency
care research. A lack of consensus on standard definitions, inconsistent documentation in
ED settings, and the inherent time constraints of acute care hinder accurate assessment and
integration into triage systems. Understanding and appropriately characterizing
multimorbidity is critical for improving acute care planning, optimizing resource use, and
designing interventions that better serve the growing geriatric population (45-47).

Frailty

Frailty is one of the most significant manifestations of an aging population. It represents a
clinical syndrome marked by decreased physiological reserves, vulnerability to stressors and
an increased risk of adverse health outcomes (48, 49). Frail patients typically require more
healthcare resources in both primary care and in-hospital setting (50). Although not all
older adults are frail, assessing frailty is crucial in the ED as it helps determine the urgency
and type of care needed to optimize recovery and maintain quality of life (51). A Swedish
study from 2023 found that 57% of older adults in the ED are frail (52). Various screening
instruments for frailty are available, with the Clinical Frailty Scale (CFS) and Frail Elderly
Support Research Group (FRESH) instrument being the most used in Swedish EDs (53-
55).

In recent years there has been a growing interest in Sweden in implementing screening tools
to identify frail patients in the ED. The goal of frailty screening is to quickly detect older
patients who are at risk for adverse outcomes, such as complications, prolonged hospital
stays or readmissions. Using standardized instruments such as CFS or FRESH, ED staff
can assess a patient’s level of frailty in real time. Early identification of frailty makes it
possible to tailor care to the individual needs of the patient. This may include adjusted
treatment strategies and multidisciplinary interventions to more comprehensive planning
or transitions between different levels of care (56, 57).

Structured frailty screening in the ED promotes a proactive and patient-centred approach
to care, which is essential for addressing the challenges associated with an aging population
with complex healthcare needs (58). The increasing implementation of frailty screening in
Swedish EDs has led to the development of new protocols aimed at optimizing care delivery
for this vulnerable patient group. Unfortunately, frailty screening performed in the ED in
Sweden is not consistently documented in patient’s medical records. This means that the
initiatives and assessments made in the ED are not always communicated to the in-hospital
wards, complicating studies of its overall impact. This lack of documentation hinders the
ability to ensure that elderly patients receive thorough and continuous follow-up care (59).
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Geriatric syndrome

Geriatric syndrome refers to a group of multifactorial health conditions commonly seen in
older adults that do not fit neatly into a single disease category. These conditions include
frailty, falls, delirium, incontinence, and cognitive impairment. The geriatric syndrome
arises from the complex interplay of aging-related physiological changes, chronic illnesses,
and environmental factors (60-62). In the ED, the presence of geriatric syndromes presents
unique challenges. Older patients often exhibit atypical symptoms due to these syndromes,
which can complicate diagnosis and delay appropriate treatment. For instance, frailty may
mask the severity of an acute condition, leading to under-triage or misdiagnosis, while
delirium can obscure the clinical picture, making it difficult for clinicians to accurately
assess the patient’s true status.

The high prevalence of geriatric syndromes in the ED is associated with increased healthcare
utilization, including longer lengths of stay (LOS) and higher rates of hospital admissions.
These outcomes not only strain ED resources but also contribute to poorer overall patient
outcomes (63). Recognizing these syndromes through targeted assessments such as
comprehensive geriatric evaluations can help tailor interventions, improve the accuracy of
triage, and optimize care pathways for older adults (64). Integrating a focused approach to
managing geriatric syndromes in the ED is essential for enhancing patient safety, reducing
unnecessaty hospital admissions, and ultimately improving the quality of care for this
vulnerable population.

Comprehensive Geriatric Assessment

Comprehensive Geriatric Assessment (CGA) is a multidimensional, interdisciplinary
diagnostic process designed to evaluate an older adult’s medical, psychosocial, functional
and environmental needs. The goal is to develop a coordinated and integrated plan for
treatment and long-term follow-up. CGA offers a holistic view of a patient’s overall health
and functional status leading to more accurate diagnoses, better targeted interventions and
improved patient outcomes. By identifying early vulnerabilities such as frailty, risk of falling
and issues related to polypharmacy, CGA helps prevent future complications. It also
facilitates coordinated care by enhancing communication among various healthcare
providers, thereby ensuring more cohesive and continuous management of the patient’s

health (65, 66).

Using CGA in the ED helps identifying underlying issues that contribute to frequent ED
visits and hospital admissions among older adults. CGA can be used to identify geriatric
syndromes such as frailty, cognitive impairment or functional decline which might not be
apparent through a standard medical evaluation. This allows ED physicians to tailor care,
prioritize resources and potentially reduce unnecessary admissions or readmissions by
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addressing the root causes of the patient’s vulnerability (67). CGA can be time-consuming
and resource-intensive, posing significant challenges in the fast-paced environment of the
ED. Implementation of CGA in the ED requires a multidisciplinary team which may not
be available in all settings. Integrating CGA into existing emergency workflows can be
difficult when rapid decision-making is crucial (68, 69).

CGA can reduce the risk of adverse outcomes and improve overall patient care but the
integration of CGA into the ED requires balancing thorough assessment with the need for
prompt evaluation, making it both a promising and challenging approach. If it is not
possible to integrate CGA in the ED, the 5Ms is a possible lighter version of CGA. The
5Ms — Matters most, Medications, Mental status, Mobility and Multi-complexity — provide
a structured approach to assess and address the unique needs of geriatric patients. Matters
most focuses on understanding the patient’s goals and values; Medication emphasizes
reviewing and optimizing the patient’s medication regimen; Mental status involves assessing
cognitive function, mental health and risk for delirium; Mobility examines the patient’s
physical function and fall risk; and Multi-complexity considers the interplay of multiple
chronic conditions and social factors (62, 70). While CGA provides an in-depth evaluation
of an older adult’s health the 5Ms offer a streamlined approach that addresses key domains
critical to geriatric care. This approach is particularly useful when time and resources are
limited, allowing clinicians to quickly identify major issues and tailor interventions
accordingly without the extensive time commitment required for a full CGA (71).

End-of-life care

End-of-life care in the ED involves unique challenges and opportunities. The ED setting is
typically planned towards rapid, life-saving interventions rather than the nuanced, holistic
care often needed at the end of life. One of the primary challenges is the limited time
available to conduct comprehensive discussions regarding goals of care. The fast-paced ED
environment may not allow for extended conversations about a patient’s values and
preferences. This can lead to interventions that might not align with the patient’s wishes,
particularly for frail elderly who might benefit more from palliative care rather than curative
treatments (72).

Prior studies have shown that nearly 75% of patients had an ED visit during the final six
months of their lives (73, 74). Research consistently shows that many patients express a
preference to die at home, where they feel most comfortable and safe (75). Despite these
wishes the reality is that a significant number of end-of-life patients are transported to the
ED during acute episodes of symptom exacerbations of medical emergencies. This
transition often occurs due to challenges in managing severe symptoms at home without
robust palliative or home health care support. These unplanned ED visits can lead to
hospital admissions and ultimately deaths occurring in the hospital rather than at home.
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Improving coordination between home care providers and emergency services is essential
to bridge the gap. Enhanced communication and advanced care planning can help ensure
that a patient’s end-of-life wishes are respected and potentially reduce unnecessary ED visits
(76). While many patients prefer to die at home, the lack of comprehensive home-based
palliative care can lead to ED visits and hospital deaths. Strengthening home care and
promoting end-of-life planning are critical steps to help align actual care with patient’s
preferences (77, 78).

Choosing wisely

The Choosing Wisely initiative emphasizes the need to critically assess diagnostic tests,
treatments, and procedures to prevent unnecessary interventions. In 2013, the American
College of Emergency Physicians (ACEP) became a part of this campaign and subsequently
issued recommendations aimed at delivering high-value, patient-centred care in the ED.
ACEP’s guidance advises emergency physicians to carefully evaluate whether a specific test
or treatment will genuinely benefit the patient, a consideration that is especially important
for elderly patients who often present with complex health profiles and multiple chronic
conditions (76). Overuse of diagnostics and treatments in this group can lead to harmful
side effects, increased costs, and extended hospital stays. By incorporating the principles of
Choosing Wisely, ED clinicians are encouraged to adopt evidence-based practices that
strike a balance between thorough patient evaluation and the avoidance of redundant care.
This approach ensures that older adults receive treatment that is both tailored to their
individual needs and safe, while also optimizing resource allocation and reducing the risk
of complications such as delirium and iatrogenic harm. A fundamental aspect of the
Choosing Wisely philosophy is engaging patients early in discussions about the potential
risks and benefits of various tests and treatments. This shared decision-making process
allows healthcare providers to align care plans with the patients’ own values and preferences.
This is a consideration that is particularly crucial for frail elderly individuals for whom
aggressive interventions may not be consistent with their overall goals for quality of life.

Ultimately, by reducing unnecessary tests and procedures, the ED can function more
efficiently, leading to shorter patient stays and better resource management. For frail elderly
patients, adopting the Choosing Wisely approach may significantly lower the risk of adverse
outcomes associated with over-testing and overtreatment, thereby contributing to safer and
more effective care (79).
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Ethical considerations in geriatric emergency care

Ethical dilemmas frequently arise in geriatric emergency care due to complex medical
conditions, cognitive impairments, and the proximity of many patients to end of life.
Integrating ethical considerations into geriatric emergency care is essential, especially
regarding end-of-life decisions and the principles advocated by the Choosing Wisely
initiative. The ethical principles, autonomy, beneficence, non-maleficence, and justice, are
particularly relevant when caring for older adults (80). Respecting patient autonomy
involves acknowledging and supporting an individual's right to make informed decisions
about their own care. In geriatric patients, assessing decision-making capacity becomes
essential, as cognitive impairments may affect their ability to understand and consent to
treatment options. Healthcare providers must carefully evaluate each patient's capacity to
ensure that their choices are informed and voluntary (81).

The principles of beneficence (promoting well-being) and non-maleficence (avoiding harm)
require clinicians to balance the potential benefits and risks of interventions. In the context
of end-of-life care, this balance becomes delicate, as certain treatments may prolong life
without enhancing its quality. The Choosing Wisely campaign emphasizes avoiding
unnecessary interventions that may not provide meaningful benefit and could cause harm,
advocating for care that aligns with the patient's goals and values (76, 79, 82). Determining
the medical indication for treatments at the end of life is critical. Administering
interventions without clear benefit can lead to patient suffering and resource misallocation.
Clinicians are encouraged to critically assess the appropriateness of treatments, considering
the patient's overall prognosis and preferences, to prevent overtreatment and ensure care
that truly benefits the patient (83). Engaging patients in advance care planning allows them
to express their preferences for end-of-life care, ensuring that their autonomy is respected
even if they become unable to communicate their wishes later.

Integrating these ethical considerations into geriatric emergency care ensures that treatment
decisions are patient-centred, evidence-based, and aligned with the fundamental principles
of medical ethics.

Communication challenges in geriatric emergency care

Effective communication is important for high-quality emergency care, particularly among
older adults. A combination of patient- and system-level factors significantly hinders
communication in the ED, leading to diagnostic delays, inappropriate admissions or
discharges, and increased risk of mortality and rehospitalization (84-86).

Sensory impairments, including hearing and visual loss, are common in this population but
frequently overlooked in busy ED environments. Such impairments may hinder the
comprehension of spoken or written information, especially under conditions of high noise
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and poor lighting, leading to misinterpretation of patient responses and inappropriate
clinical decisions (87, 88). Cognitive impairment, whether chronic (dementia) or acute
(delirium), further complicates communication. Delirium is often underdiagnosed in the
ED and can interfere with history taking, consent, and shared decision-making,
contributing to adverse outcomes (89-91). Communication style also plays a role. The use
of “elderspeak”, a patronizing tone or oversimplified language, may reduce trust and
autonomy, particularly among persons living with dementia, and has been associated with
increased resistance to care (92, 93).

The ED environment itself, characterized by time pressure, frequent interruptions, and
minimal privacy, often exacerbates communication challenges by amplifying stress and
reducing comprehension, especially in patients with underlying cognitive or sensory
deficits. Inadequate discharge communication and poor coordination with follow-up
services are major contributors to fragmented care and avoidable rehospitalizations. Older
adults frequently leave the ED without a clear understanding of their diagnosis or next
steps, especially when caregivers are not involved in the process (94, 95).

Addressing these challenges requires a structured, person-centred approach that includes
early recognition of impairments, respectful communication, involvement of caregivers,
and clear discharge planning.

Consequences for healthcare related to an aging population

Emergency care face significant challenges when serving an aging population with
multimorbidity. Older adults typically present with multiple chronic conditions and
complex health issues which can complicate diagnosis and management in the fast-paced
ED environment (3, 62, 96-100).

Individual challenges:

— Complex presentations — Older adults often present with NSC, atypical
symptoms, multimorbidity, polypharmacy and frailty complicating diagnosis and
treatment

— Higher risk of adverse events — There is an increased likelihood of delirium, falls,
medications errors, pressure ulcers, infections

— Fragmented care transitions — Poor continuity between emergency care and
primary care can lead to conflicting care plans and inadequate follow-up
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ED challenges:

Increased ED utilization — The ED experiences higher patient volumes as older
adults seek care more frequently

Longer length of stay — Complex cases often require extended evaluation and
treatment times

Increased resource utilization — The complexity of cases results in greater demand
for diagnostic and treatment resources

ED crowding — Increased patient volumes and prolonged stays contribute to
overcrowding

In-hospital challenges:

Longer in-hospital LOS — Older patients often have longer in-hospital LOS

Higher readmission rates — The complexity of care increases the likelihood of
readmissions

Complex ethical decisions — Managing care for frail older adults frequently
involves challenging ethical considerations

Need for specialized geriatric care — There is a growing demand for tailored care
strategies and specialized units to address the unique need of older patients

Society and healthcare challenges:

Rising healthcare utilization and costs — An aging population drives up healthcare
demand and associated costs

Strain on resources — Increased patient volumes and complexity strains both EDs

and hospitals

Need for integrated and specialized care — There is a need for coordinated care
models and specialized services to manage the health challenges of older adults
effectively

These challenges underscore the importance of rethinking ED processes and resource

allocation to better serve the aging population. The ED is uniquely positioned to play a role

in improving care for the geriatric population by addressing these multifaceted issues.
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ED utilization by older adults

Older adults visit the ED at a higher rate than younger individuals, often experiencing
longer LOS during their visit (101, 102). Statistics from Swedish National Board of Health
and Welfare shows that woman and men aged 80 and older were the patient group with
the longest LOS at the ED (103). The elderly population accounts for 12% to 21% of all
ED encounters and previous studies consistently show that older adults are overrepresented
in EDs compared to their proportion in the general population in the same geographic
areas. In addition, between one third and one half of all ED visits by older patients result
in hospital admission. These rates are 2.5 to 4.6 times higher than those observed in
younger patients (3). Figure 1 presents all ED visits in Region Halland during 2023, along
with the visits made by patients over 65 years of age, based on data from Swedish
Association of Local Authorities and Regions (SALAR). In 2023 patients aged 65 and older
accounted for 29% of all ED visits in Region Halland (104).
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Figure 1 All ED visits in Region Halland during 2023 and ED visits made by patients >65 years
Based on data from SALAR
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Reasons for ED visits in the elderly population

Older adults frequently visit the ED due to a combination of medical and social factors.
Medically, common reasons include cardiovascular issues such as ischemic heart disease,
heart failure, cardiac dysrhythmias, syncope, and acute cerebrovascular events. Respiratory
problems like pneumonia and COPD also lead to breathing difficulties that often
necessitate emergency care. Infections, particularly urinary tract infections and sepsis, can
present atypically in older adults, manifesting as confusion or weakness, thereby prompting
ED visits. Abdominal disorders resulting in pain, often due to gastrointestinal issues, are
frequent complaints among the elderly in emergency settings. Additionally, dehydration is
a common concern, as older adults are more susceptible due to factors like reduced thirst
sensation and medications affecting fluid balance (3, 105-107).

Surgically, traumatic injuries, predominantly from falls, are prevalent among older adults.
Falls are the leading cause of injuries among older adults. Contributing factors include
environmental hazards, balance disorders, and visual impairments. Approximately, one in
three individuals over 65 experiences a fall each year, increasing to one in two for those over
80. Falls among the elderly result in hospital admissions for 15%—-30% of cases, with
fractures occurring in up to 20% of these incidents (68, 108-110).

Social factors also significantly contribute to ED visits among older adults. Those living
alone or living at home with municipal home care (MHC) or home healthcare services,
may lack immediate support, which can lead to more frequent use of emergency care.
Economic challenges can limit access to preventive healthcare, resulting in unmanaged
chronic conditions that escalate to emergencies. Additionally, a lack of social support may
lead to neglect of health needs, increasing the likelihood of conditions worsening to the
point of requiring emergency care (111, 112).

Understanding these medical and social determinants is crucial for developing preventive
measures and improving healthcare strategies tailored to the unique needs of the older adult
population.

ED crowding

The increasing number of elderly patients, with complex and chronic medical conditions,
significantly contributes to ED crowding (11). ED crowding occurs when demand for
emergency services exceeds available resources or when patient flow is inefficient (113).
Crowding was defined in 2006 by the ACEP as “Crowding occurs when the identified need
for emergency services exceeds available resources for patient care in the ED, hospital or both”
(114). The impact of ED crowding is well-documented and has serious consequences,
particularly for critically ill patients, potentially leading to delayed treatment and increased
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in-hospital mortality (113, 115, 116). ED crowding can also result in ambulance diversions,
extended hospital stays and compromised quality of care (117, 118).

ED crowding is often conceptualized in three interrelated components: input, throughput
and output. Input refers to the volume and acuity of patients arriving at the ED where non-
urgent visits and high-utilizers or “frequent-flyer patients” are major contributors (119,
120). Throughput involves the processes within the ED, including triage, diagnostic
testing, treatment and staffing (121, 122). Output factors concern the ability to discharge
patients or transfer them to in-patient beds. Waiting for available hospital beds contributes
to overall ED crowding (123).

In an international health policy survey from 2021, 20% of Swedish patients aged 65 and
older reported visiting an ED for issues they believe could have been managed by their primary
care physician (PCP), if available. This is a striking finding in an international context, with
Sweden having the lowest proportion of older individuals who regularly visit a PCP for their
healthcare (124). There is a growing awareness of the positive impact a continuous
relationship with a PCPs can have on reducing hospital admissions and ED utilization (125-
127). Effective primary care characterized by continuity, accessibility and proactive
management of chronic conditions can help prevent health crisis that leads to ED visits and
subsequently hospitalizations (128). At the same time a lack of continuity between EDs and
primary care can result in conflicting care plans as well as less effective management of chronic
conditions (129). Robust primary care systems can coordinate care more effectively,
streamline referrals and ensure that patients receive appropriate follow-up care which can
contribute to lower admissions and ED utilizations for older adults (130, 131). Transitions
to and from the ED for older adults are critical points where care continuity is vulnerable and
effective communication between healthcare providers is essential to ensure a safe transition.
Proper management of these transitions can reduce the risk of complications, prevent
medication errors and decrease the likelihood of re-visits and readmissions. Figure 2 presents
a schematic overview of the entry to and discharge from the ED.
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Figure 2. Schematic overview of the entry to and discharge from the ED
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Risks for older adults associated with visits to the

ED

Older adults visiting the ED are at high risk for adverse outcomes due to factors such as

frailty, multimorbidity and atypical presentations. Theses vulnerabilities increases their

susceptibility to complications such as medical errors, prolonged hospital stays and

functional decline (3). While healthcare systems are increasingly organized around

diagnosis-specific clinical pathways, the number of patients with complex conditions that

do not conform to a single-diagnosis approach is rising. In fact, older adults with

multimorbidity represent the fastest-growing population in acute care accounting for more

than half of all hospitalizations. Delayed diagnoses are also more common among older

adults in the ED and are associated with longer hospital stays and higher mortality (132).
Table 1 illustrates some of the risks associated with visits to the ED for older adults (18,

132-139).

Table 1. Risks associated with ED visits for the elderly population 3. Vital signs and thresholds according to
RETTS-A triage algorithm

Risks

Description

Medications errors

Polypharmacy is common among older adults, increasing the likelihood of drug
interactions and dosing errors

Misdiagnosis and Atypical presentations of illness in older adults can lead to misinterpretation of
delayed diagnosis symptoms, resulting in delayed or incorrect treatment
Delirium The stressful ED environment can trigger acute delirium, which may worsen

overall outcome

Falls and injuries

The ED environment combined with frailty and mobility issues increases the
risk of falls and injuries

Infections Prolonged stays in the ED or hospital exposes older adults to a higher risk of
infections

Functional decline  Extended periods of inactivity coupled with the stress of acute illness can lead to
a decline in functional status and independence

latrogenic Unnecessary interventions in the ED setting can lead to complications further

complications compromising the health of older patients

Thrombosis Prolonged immobilization during ED stays or hospitalizations increases the risk

of venous thromboembolism

Pressure ulcers

Prolonged immobilization can lead to pressure ulcers and further complicate
recovery

Dehydration and
malnutrition

Older adults are particularly vulnerable to dehydration and malnutrition during
prolonged ED stays or hospitalizations

Exacerbation of
chronic conditions

The stress of acute illness combined with the interruption in routine care can
lead to the worsening of existing chronic conditions
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ED triage and vital signs in the geriatric population

Triage is the process of prioritizing patients based on the severity of their condition to
ensure that those who need immediate care receive it as quickly as possible. In the ED,
triage is used to manage patient flow efficiently, allocate limited resource effectively and
reduce waiting times, thereby improving patient outcomes and ensuring that the most
critically ill patients are treated first. In ED triage, vital signs play a crucial role in evaluating
a patient’s condition and determining the urgency of care. The primary vital signs assessed
include heart rate (HR), systolic blood pressure (SBP), respiratory rate (RR), oxygen
saturation (SpO,), temperature, and level of consciousness (LOC). These measurements
help detect critical conditions such as sepsis, shock, respiratory distress, or neurological
impairment. Regular monitoring of vital signs enables healthcare professionals to identify
early signs of deterioration and provide timely medical intervention (140).

Older patients with multimorbidity, polypharmacy and frailty often exhibit physiological
changes that can alter standard vital sign cut-offs. As a result geriatric patients are at increased
risk of having their conditions misinterpreted which can lead to under-triage and suboptimal
care (141). Vital signs during triage are measured using standardized scales and established
normative ranges, they serve as a universal language for conveying patient status and illness
severity. When older adults present to the ED and undergo triage, critical clinical information
is often incomplete, including missing baseline values or data on changes from baseline (142).

Under-triage occurs when the severity of a patient’s illness is underestimated during the
triage process, leading to an assignment of a lower priority care than is warranted. Triage
for the geriatric population in the ED presents challenges and under-triage, are common
among frail older adults (143, 144). Most triage scales still do not incorporate age, despite
existing literature indicating that age is a significant predictor of mortality in the early stages
following triage (145, 146).

Possible reasons for under-triage in elderly patients:
—  Atypical presentations
—  Multiple comorbidities
— Inappropriate interpretation of vital signs
—  Cognitive impairment
Consequences of under-triage:
—  Delayed diagnosis and treatment
— Higher risk of adverse outcomes
— Increased mortality

— Higher readmission rates

32



For older patients, personalized reference ranges should be considered with any deviations
from these individualized norms serving as a potential indicators of underlying disease (147).
During recent years there has been a growing interest in elderly-specific triage criteria and that
adapted physiological parameters should be included in future triage models (148-152).

Systolic blood pressure and heart rate

Atherosclerosis and hypertension increase with age and can significantdy affect
cardiovascular dynamics in older adults (153). The presence of hypertension or
atherosclerosis can complicate the interpretation of vital signs during triage, making it
crucial for clinicians to consider the patient’s underlying cardiovascular status when
evaluating their triage data. Additionally, age-related declines in cardiovascular regulation
can result in hypotension and clinical expressions such as recurrent falls, delirium, syncope
and dizziness (154). Current sepsis guidelines typically define hypotension as a SBP below
90-100 mmHg, however in older adults and SBP above 100mmHg may not guarantee
adequate tissue perfusion due to atherosclerosis (155).

Recent findings indicate that the standard hypotension threshold does not provide a clinical
meaningful basis for risk stratification in older ED patients with suspected infection (156).
Age-related changes such as hypertension and arrhythmias alongside with polypharmacy
can influence both SBP and HR during triage. Along with physiological changes,
medications such as beta-blockers or antihypertensives can lower HR and SBP,
consequently clinicians must interpret these measurements with consideration of the
patient’s age and medication regimen (147, 157).

Oxygen saturation

Assessing SpO, in elderly patients during triage is challenging due to age-related
physiological changes and medical conditions. Poor peripheral perfusion from vascular
disease, hypotension, or cold extremities can cause inaccurate pulse oximetry readings, while
reduced skin elasticity may affect sensor placement. Chronic respiratory diseases like COPD
result in lower baseline SpO,, complicating the detection of acute deterioration (158-160).
Conditions such as anaemia and heart failure can impair oxygen delivery without affecting
SpO; levels, and silent hypoxia, seen in infections like COVID-19 or sepsis, may lead to
under-triage in asymptomatic patients (161, 162). To improve accuracy, alternative
measurement sites like the earlobe or forehead and repeated assessments should be used
alongside a comprehensive clinical evaluation.
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Respiratory rate

Several age-related changes in the respiratory system can affect the RR during triage.
Diminished respiratory muscle strength, stiffening of the rib cage, and a weakened
ventilatory response to hypoxia and hypercapnia may lead to atypical respiratory patterns,
causing the measured RR to inadequately reflect the true severity of respiratory distress
(163). Additionally, common conditions among older adults such as COPD or heart failure
can further influence respiratory function. When evaluating the RR in older patients during
triage, it is essential to consider the overall clinical context and individual physiological
changes.

Temperature

Older adults often exhibit altered thermoregulation which may result in lower baseline
temperatures and a diminished febrile response during infections (164). Due to diminished
thermoregulatory capacity in older adults even a slight deviation from their baseline
temperature can be clinically significant. Since these patients often have a reduced ability
to mount a fever response, a minor increase in temperature may signal a underlying disorder

(165).

Level of consciousness / mental status

Assessing LOC and mental status is a critical component of ED triage, especially for elderly
patients who are at higher risk of delirium, cognitive impairment and neurological
conditions. In the ED standardized tools are used to assess mental status and LOC. Glasgow
Coma Scale (GCS) is one of the most widely used methods, evaluating eye, verbal and
motor responses with scores ranging from 3 (coma) to 15 (fully alert) (166). Another
commonly used system is the AVPU scale (alert, verbal, pain, unresponsive) which provides
a rapid classification of consciousness level (167). In some countries, the Reaction Level
Scale (RLS-85) is widely used, particularly in Scandinavian regions, regarding
responsiveness from 1 (fully alert) to 8 (no reaction) (168).

Cognitive impairment is prevalent among older adults, with approximately 25% of elderly
ED patients showing signs of cognitive decline. This impairment indicates increased
vulnerability and is associated with higher mortality rates during an ED visit (169).
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Delirium

Delirium is an acute, fluctuating disturbance in attention and cognition, commonly
affecting older adults in emergency settings. Its prevalence among hospitalized elderly
patients varies, with studies indicating rates ranging from approximately 20% to 40% (170,
171). Its prevalence in the ED varies, with studies indicating rates ranging from
approximately 7% to 20%. Early detection is crucial for effective management and
improved outcomes.

The 4 'A's Test (4AT) is a rapid screening tool designed for the swift detection of delirium
without requiring special training. It evaluates four key parameters: alertness, abbreviated
mental test, attention (months backwards), and acute change or fluctuating course. Scoring
ranges from 0 to 12, with a score of 4 or more suggesting possible delirium. Implementing
the 4AT in emergency settings facilitates timely identification of delirium, enabling prompt
intervention and potentially reducing adverse outcomes in older adults (172). In addition to
the 4AT there are several other validated tools commonly used to screen for delirium in
clinical settings. For example, Confusion Assessment Method (CAM) is a widely used
instrument that identifies delirium based on four key features: acute onset and fluctuating
course, inattention, disorganized thinking, and altered LOC. The CAM has a high sensitivity
and specificity and is suitable for use by trained healthcare professionals (173, 174).

Delirium is linked to increased morbidity and mortality in this population yet remains
frequently overlooked (16). The absence of systematic screening for delirium in the ED has
negative implications and unrecognized delirium in the ED is often missed during the
hospital stay as well (147, 175). Research indicates that its common for ED patients with
delirium to be sent home despite their impaired cognition. These patients frequently make
re-visits to the ED because they often fail to fully understand their diagnosis or discharge
instruction (176). Impaired cognition in older adults can complicate the assessment during
triage and may hinder effective communication and evaluation of a patient’s physiological
status. Studies suggest that higher thresholds for mental status should be used during triage

for older adults (149).

Non-specific complaints

Specific complaints are well-defined symptoms that indicate a particular diagnosis, such as
chest pain or fever. In contrast NSC are vague, general symptoms that do not clearly
indicate an underlying condition. NSC are typically described as general decline in health,
with terms like weakness, fatigue, confusion or simply “feeling unwell” frequently used. Up
to 20% of elderly patients in the ED presents with NSC, and studies indicate that half of
these patients have a serious underlying condition (8, 110). Despite often exhibiting normal
vital signs, patients with NSC are frequently under-triaged, even though they experience
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higher rates of hospital admission and mortality compared to those with specific complaints
(3, 8, 177). While clear protocols exist to guide decision-making for specific complaints,
standard protocols often do not apply to NSC, making them one of the most challenging
conditions for ED physicians (178). Despite several studies highlighting the increased risk
associated with NSC, these presentations are still not adequately incorporated into standard
triage systems leaving a gap between current knowledge and clinical practice.

NSC can be grouped into five categories: (1) somatic concerns, including general weakness,
malaise, altered nutritional intake, or unexplained weight loss; (2) increased care needs, such
as new dependence on assistance, the need for a change in living arrangements, or initiation
of around-the-clock care; (3) cognitive changes, including disorientation, behavioural
alterations, or sudden cognitive decline; (4) functional deterioration, particularly reduced
mobility; and (5) unexplained falls not attributable to external causes (179).

Atypical presentations in the elderly

Elderly patients often present to the ED with atypical symptoms that can mask serious
underlying conditions. Instead of the classic, textbook presentations seen in younger
individuals, older adults may exhibit subte or non-specific signs that complicate the
diagnostic process. For example, rather than reporting chest pain during a myocardial
infarction, an elderly patient might present with shortness of breath, fatigue, or even
confusion. Similarly, infections such as urinary tract infections might not come with a fever
or dysuria but instead manifest as sudden changes in mental status or increased falls. These
atypical presentations can delay diagnosis and treatment, as they do not immediately signal
a critical condition (180).

Multiple factors contribute to these atypical presentations. Aging is associated with a
diminished physiological response to stress and illness, meaning that the body’s usual signs
of inflammation or pain may be blunted (181). Additionally, comorbidities and
polypharmacy can further obscure the clinical picture. For instance, medications that alter
HR or mask fever can make it more difficult to recognize an underlying infection or
cardiovascular event (182).

Due to these complexities, healthcare providers in the ED must maintain a high index of
suspicion and conduct comprehensive assessments when evaluating older adults.
Incorporating detailed history-taking, thorough physical examinations, and appropriate use
of diagnostic tests is essential. Being aware of these atypical presentations not only helps in
timely diagnosis but also improves patient outcomes by facilitating early and targeted
interventions. Atypical presentations in elderly patients in the ED pose significant
challenges. Understanding these nuances is critical for emergency clinicians to avoid missed
diagnoses and ensure that older patients receive prompt and effective care (183, 184).
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Geriatric trauma

Geriatric trauma refers to injuries sustained by individuals aged 65 and older. In ED
settings, these patients present unique challenges due to age-related physiological changes,
comorbidities, and increased frailty, leading to higher morbidity and mortality rates
compared to younger populations. Falls are the most prevalent cause of injury among older
adults, often resulting in fractures, head injuries, and significant functional decline. The
consequences of trauma in geriatric patients are profound. They face increased mortality
rates, prolonged hospitalizations, and a higher likelihood of losing independence post-
injury. These outcomes underscore the need for specialized care strategies to address the
unique vulnerabilities of older trauma patients. (185, 186).

Under-triage occurs when severely injured patients are not identified as needing higher
levels of care, leading to inadequate treatment. Older adults are particularly susceptible to
under-triage due to atypical presentations and the use of standard triage criteria that may
not account for age-related physiological differences (187, 188). Enhancing the care of
geriatric trauma patients involves implementing several key strategies. Developing age-
specific triage protocols that account for the unique physiological responses of older adults
can improve the accuracy of triage decisions (149, 189). Incorporating geriatric specialists
into trauma teams ensures comprehensive assessments and tailored interventions,
addressing the complex needs of these patients. Providing ED staff with specialized training
on the complexities of geriatric trauma can improve recognition and management (190).

Elder abuse

Elder abuse involves harmful or distressing actions or neglect directed at older individuals,
often by trusted caregivers or family members. This maltreacment can take various forms,
including physical, emotional, sexual, or financial abuse, as well as neglect (191). In ED
settings, identifying elder abuse is particularly challenging due to its often subtle signs and
the vulnerability of the affected population.

Elder abuse is alarmingly common, affecting approximately 10% of community-dwelling
older adults annually, with even higher rates in institutional settings. Victims face increased
risks of mortality, nursing home placement, exacerbation of chronic illnesses, and
depression. Despite its prevalence, elder mistreatment is frequently under-recognized and
underreported (192, 193). ED serve as critical points for identifying elder abuse, as victims
often seek medical attention for related injuries or health issues. Detection rates remain low
due to factors such as time constraints, lack of training, and the subtlety of abuse indicators
(194). A study revealed that 7% of cognitively intact older ED patients reported
experiencing physical or psychological mistreatment in the past year, a figure likely
underestimated due to underreporting and unrecognized cases (195).
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Challenges in detection of elder abuse in the ED:

—  Auypical presentation — Elderly patients may present with NSC such as confusion
or frequent falls which can obscure underlying abuse

— Communication difficulties — Cognitive impairments or fear of retaliation may
prevent victims from disclosing abuse

— Time constraints — Busy ED environments may limit the thoroughness of
assessments necessary to detect abuse

The manifestations of elder abuse can be subtle and easily overlooked, especially when they
present as NSC or atypical symptoms. A decline in functional or mental status, reduced
oral intake, incontinence, or frequent falls may initially appear as common geriatric
syndromes but could also signal underlying abuse. The overlap between atypical
presentations and signs of abuse necessitates a high index of suspicion among healthcare
providers. Emergency clinicians should consider the possibility of mistreatment when
evaluating older patients with vague or unexplained symptoms (196-198).

Enhancing the identification and management of elder abuse in ED settings necessitates a
multifaceted approach. First and foremost, it is crucial to provide ED staff with
comprehensive training to recognize signs of abuse and understand reporting protocols.
Implementing validated screening tools tailored to the ED environment can systematically
aid in identifying abuse cases. Furthermore, fostering collaboration among social workers,
geriatric specialists, and legal authorities ensures comprehensive care and appropriate
interventions for suspected abuse cases. By addressing these challenges and implementing
targeted strategies, the ED can play a pivotal role in identifying and mitigating elder abuse,
thereby improving outcomes for this vulnerable population (192, 199).

Strategies to reduce ED visits and
admissions for older adults

There is a broad agreement that traditional, disease-specific emergency care models do not
adequately address the complex medical, functional and social needs of older patients.
Effectively managing both acute and chronic conditions in this population requires care
models that prioritize continuity, comprehensive assessment and integrated services (3).
The ED is a critical care resource for older adults, yet it is also linked to an elevated risk of
morbidity and mortality. Various strategies and interventions have been proposed and
implemented to reduce avoidable ED visits among this population. Interventions to reduce
ED visits and admissions typically focus on improving continuity of care, enhancing care
coordination and providing targeted support for high-risk patients (130, 131, 200-204).
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— Enhanced primary care — Enhancing access to and continuity of primary care is
essential for early intervention and effective management of chronic conditions,
thereby reducing the likelihood of emergency situations. Studies have shown that
individuals with consistent primary care relationships are less likely to utilize the
ED for non-emergent issues (205).

—  Case management — Implementing case management programs that monitor and
support frequent ED users can effectively reduce ED visits among older adults.
These programs involve coordinated care strategies tailored to individual patient
needs, aiming to improve health outcomes and decrease avoidable ED utilization.
Embedding case managers within the ED to connect older adults to community
services has been associated with improved patient outcomes. Additionally,
patient-centred case management interventions have been shown to effectively
reduce ED visits and hospitalizations, leading to better resource utilization (206).

— Home-based services — Implementing home-based services, such as mobile
healthcare teams and hospital-at-home programs, allows for the delivery of acute
care directly in patient’s homes with the aim to reduce the need for ED visits and
hospital admissions (207, 208).

— Integrated care models — Integrated care models and transitional care are essential
for improving health outcomes among older adults, particularly during transitions
from hospital to home. These approaches focus on coordinated, continuous care,
aiming to reduce hospital readmissions and ED visits (209, 210).

Even though several interventions have been implemented with the intention to reduce ED
visits the most clinically beneficial and cost-effective strategy remains uncertain. Given the
significant resources required for implementation, current evidence indicate that none of
the interventions examined are likely to generate significant overall cost savings for the
healthcare system and further studies are needed to best meet the needs of older adults (200,
211, 212).

Mobile teams

Mobile teams composed of interdisciplinary expertise have been proposed as an effective
approach to delivering acute care in the patient’s home, potentially reducing the need for
ED visits and hospital admissions. These multidisciplinary teams are primarily aimed at
very sick individuals with complex care needs, but home visits may also be advantageous
for elderly patients by providing early interventions that could indirectly prevent the need
for ED care. The current evidence remains inconclusive with studies reporting positive,
negative or mixed outcomes regarding their impact on care utilization. Some studies have
shown that mobile teams can enhance patient’s quality of life and sense of safety (213, 214).
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Other studies have reported mixed results, indicating that while mobile teams may not
consistently reduce ED visits, they can improve in-hospital stays and lower overall
healthcare consumption when appropriately targeted (208). Additionally, certain studies
have demonstrated that mobile teams can reduce ED utilization among patients with
complex needs and frequent ED visits (215). It remains unclear whether such home care
services are best provided by primary care or by specialized mobile teams operating
independently.

A Swedish overview article from 2021 concluded that the introduction of mobile teams
leads to a redistribution of resources, potentially resulting in both cost savings and increased
expenses in different parts of the healthcare systems. Further research is needed to develop
cost-effective, high quality care models that optimize clinical outcomes and resource use

(216).

Integrated care planning

Integrated or coordinated care planning has been proposed as another effective strategy to
reduce ED visits and hospitalization. This approach involves a structured process in which
multiple healthcare providers, often from different sectors, collaborate to develop a tailored
care plan for each patient. The primary objective is to ensure that all necessary care and
support services are well-coordinated, thereby improving continuity of care, patient safety
and overall quality of life. In practice integrated care involves various sectors, including
primary care, specialist care, home care service and social support systems. Integrated care
empbhasizes the proactive management of chronic conditions, early detection of health issues
and comprehensive coordination of medical and social services (129, 217).

The WHO highlights the importance of integrating health and social services to ensure that
adults receive seamless, coordinated care across different levels of service according to their
individual needs. By sharing information and collaborative care planning, healthcare
providers can identify potential risks early, prevent complications and reduce health care
utilization (218-220). A well-structured integrated care plan not only addresses medical
needs but also considers a patient’s preferences, functional abilities and life circumstances

(221).

Beyond managing chronic conditions, older adults often face additional challenges such as
functional disabilities, communications difficulties and limited social support. These factors
can negatively impact the quality of care received in the ED, hinder smooth transitions to
home or other care facilities and increase the risk of hospitalizations and revisits to the ED.
Ensuring effective communication and cooperation between primary care, hospital services,
home care and social services is crucial for this vulnerable population (222, 223).
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Research on the impact of integrated care on hospitalization and ED visits has yield mixed
results. A systematic review examining ED interventions for older adults found inconsistent
outcomes regarding the effectiveness of integrated care strategies. While certain
interventions, such as discharge planning and case management showed some positive
effects on functional status, they did not consistently reduce hospitalization or revisits to
the ED. Other studies have suggested that interventions bridging care before and after ED
discharge may be associated with improved outcomes (222).

Other review studies have demonstrated that integrated care models can have positive
effects on admission rates, in-hospital LOS, readmissions and patient satisfaction, although
they appear to have no significant impact on overall mortality. These findings indicate that
while integrated care show promising trends in improving certain health outcomes, further
research is needed to fully understand its long-term effects and to refine strategies for
achieving consistent reduction in ED visits and hospitalizations (224, 225). By linking
primary care with community resources, social support, and, when necessary, palliative care,
integrated care models ensure that all aspects of a patient’s health are managed
comprehensively. This holistic approach reduces the likelihood of emergency care resulting
from unmet medical or social needs, thereby promoting better health outcomes and
enhancing patient well-being (226-229).

While integrated care planning holds great potential for reducing ED visits and
hospitalizations among older adults, the current evidence remains mixed. Further research
is needed to identify the most effective strategies, components, and implementation models
to maximize the benefits of integrated care. Establishing evidence-based approaches will be
essential for achieving sustained reductions in emergency healthcare utilization and
improving patient outcomes.

Discharge planning and transitional care

Transitional care involves coordinated actions to maintain continuity of healthcare as
patients move between different locations or levels of care. Older adults, often managing
multiple chronic conditions, frequently transition across various healthcare settings, making
them particularly vulnerable during these periods. Unplanned transitions, such as those
resulting from acute illnesses leading to ED visits, present significant challenges.
Implementing effective transitional care strategies is crucial to prevent medication errors,
ensure timely follow-up care, and avoid unnecessary ED visits (230).

The transition from hospital to home is particularly challenging, as patients and families
often become responsible for coordinating care. Hospital discharges can be complex and
lack standardization, increasing the risk of readmissions and adverse drug events. Factors
influencing these risks include characteristics and activities of the health system, patient,
and clinician. For instance, discharge instructions may vary between providers or may not
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be tailored to a patient's health literacy or current health status. Prior studies have shown
that early discharge preparation can significantly decrease hospital LOS, readmission risk,
and mortality risk (231).

Implementing effective transitional care interventions has been associated with reduced
hospital readmissions, improved patient satisfaction, and decreased healthcare costs. Clear
communication with patients is associated with better patient-reported outcomes and
reduced healthcare utilization. Prioritizing comprehensive post-discharge planning and
transitional care is vital in geriatric emergency care. Such efforts not only enhance the
quality of care for older adults but also contribute to more efficient healthcare delivery
systems (17, 232, 233).

Geriatric Emergency Department

Geriatric Emergency Department (GED) began to form in the early 2000s as healthcare
systems recognized the unique challenges posed by aging populations. In 2008 ACEP, the
Society for Academic Emergency Medicine (SAEM) and the American Geriatric Society
(AGS) formalized the GED concept.

ACEP has since developed criteria’s for GED accreditation on three different levels and the

following categories are of most importance according to the ACEP Geriatric Emergency
Department Accreditation (GEDA) in 2023 (67, 234, 235):

— Staffing — The ED should have physicians and nurses on staff with geriatric
knowledge and how to care for geriatric patients in the ED.

— Education - Focused on geriatric-specific syndromes and concept (atypical
presentations, age-related changes, end of life care, dementia, delirium, transitions
of care, trauma in older adults, cardiac arrest care for the geriatric patient,

polypharmacy).

—  Care processes, guidelines and procedures — Guidelines for minimizing urinary
catheter, fasting and physical restraint minimization. Standardized screening for
delirium, standardized assessment of function and functional decline, screening
for elder abuse, guidelines to minimize inappropriate medications, guideline for
pain control in elder patients, standardized discharge guideline for patients
discharged home and clear follow-up plan, guideline for notification to primary
care.

—  Quality improvement - Well-thought-out system for how to monitor and ensure
increase quality related to implemented programs

42



—  Outcome measures - Percentage of geriatric patients who have a longer LOS than
>4 hours at the ED after admission decision, number of patients screened for
delirium and elder abuse, number of older adults with repeated ED visits and
admissions.

— Equipment and supplies - Access to walking aids, non-slip socks, pressure-ulcer
reducing mattresses, blanket warmer and hearing assist devices.

—  Physical environment - easy access to food and drink, two chairs per patient bed
to promote visitors and the possibility of sitting, large analog clock in each patient
room, enhanced lighting, availability of raised toilet seats

GED have rapidly emerged as a care model designed to meet the unique care need of older
adults at the ED. Implementing some of the criteria’s such as screening, assessment, care
processes and safe discharge for older adults at the ED are a way to enhance the quality of
care for older adults at the ED regardless of available resources or physical environment

(2306).

Competence and geriatric approach in emergency care

Providing safe and effective emergency care for older adults requires more than traditional
acute care expertise. It demands a set of geriatric-specific competencies tailored to the
complex and multifaceted presentations of this population. Older adults frequently arrive
at the ED with non-specific symptoms, atypical disease manifestations, polypharmacy, and
concurrent medical, cognitive, and social issues. These factors complicate diagnostic and
treatment processes, increasing the risk of under-triage, delayed diagnoses, and fragmented

care (3, 143).

Despite these challenges, formal training in geriatrics remains limited in emergency
medicine curricula worldwide (237). Evidence suggests that many emergency physicians
feel underprepared to address critical geriatric concerns, including cognitive impairment,
frailty, and end-of-life care (238). A 2010 expert consensus identified essential geriatric
competencies for emergency medicine residency programs, yet these have not been
consistently adopted (239). This educational gap is particularly concerning as older adults
represent a growing share of ED visits and are disproportionately affected by adverse
outcomes.

Traditional emergency medicine training emphasizes time-sensitive, disease-specific
protocols, which often fail to address the nuanced and multimorbid nature of geriatric
presentations. Without adequate geriatric training, clinicians may miss subtdle signs of
serious illness, overlook red flags, or be unable to tailor care to the patient’s overall goals,
functional status, or social context. Improving care quality therefore requires a paradigm
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shift, geriatric competence must be embedded within the ED team rather than relying solely
on specialist consultation (240, 241).

While geriatricians bring essential expertise, emergency physicians and nurses are uniquely
positioned to make real-time clinical decisions, coordinate ED resources, and initiate timely
investigations. A strong geriatric approach hinges on equipping the entire ED team with
the knowledge and tools to recognize and manage conditions like frailty, delirium, cognitive
decline, and functional impairment, factors that significantly influence both acute
management and safe discharge (10, 242).

Targeted geriatric education has been shown to enhance emergency clinicians’ ability to
identify vulnerable patients early, apply validated screening tools, and adjust investigations
and treatment accordingly. Training in geriatric syndromes and clinical decision-making
under uncertainty improves diagnostic accuracy, reduces unnecessary admissions, and
supports more appropriate resource use (243). Moreover, clinicians with geriatric
competence are better equipped to engage in shared decision-making and develop care plans
aligned with patient values, thereby improving transitions of care.

The movement toward age-friendly EDs and frameworks such as the "4Ms": Mentation,
Mobility, Medications, and What Matters Most, reflects a broader shift toward person-
centred care in acute settings (244). However, these strategies must be fully integrated into
daily ED workflows to be effective, rather than siloed within specialist roles.

In conclusion, incorporating geriatric education into emergency medicine training is a
practical, scalable approach to meeting the needs of an aging population. By strengthening
geriatric competence among ED teams, healthcare systems can enhance early recognition
of high-risk patients, streamline clinical pathways, and ultimately improve outcomes in
geriatric emergency care.

Research on health data

Advances in digital technology, alongside progress in medical science and technology are
driving the increased collection and digital storage of individual health data. The
development of digital health data refers to electronic information related to an individual’s
or groups’ health, care or living conditions. This term also encompasses administrative date
on healthcare resources, costs and quality. Health data specifically refers to information that
is digitally stored in various healthcare databases and registries (245).

Research on health data offers significant advantages alongside notable challenges. It
provides large-scale insights by enabling researchers to identify population-level trends and
patterns that can inform public health policies and clinical practices. Health data deliver
real-world evidence on patient outcomes, treatment effectiveness and healthcare utilization.
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The availability of historical data facilitates longitudinal studies to track health outcomes
and disease progression over time, thereby supporting more informed decision-making by
healthcare providers and policymakers and ultimately enhancing patient care and resource
allocation. Using existing health data is often more cost-effective than primary data
collection, reducing both research expenses and time (246-248).

On the other hand, the use of health data raises significant privacy and security concerns as
breaches can compromise sensitive patient information. Data quality and completeness may
also be problematic, with potential issues such as inaccuracies or inconsistent recording that
can undermine the reliability and validity of research findings. Data collected in routine
clinical practice can be subject to bias and may not be representative of the broader
population, which limits the generalizability of the results. Integration challenges may also
arise when merging data from different sources due to variations in data formats, standards
and coding practices. Researchers must navigate complex ethical and legal frameworks when

accessing and using health data (248, 249).

Balancing these advantages and challenges is crucial to maximizing the potential of health
data research while safeguarding patient rights and ensuring robust, reliable outcomes.

Challenges in researching geriatric emergency
medicine

Research in geriatric emergency medicine presents challenges due to the interdisciplinary
nature of the field and the complexity of the patient population. As a relatively new and
evolving area, it bridges multiple domains including geriatrics, emergency medicine,
primary care, and prehospital care. This intersection of specialties offers important
opportunities for collaboration but also introduces methodological and practical difficulties

(250).

One of the primary challenges lies in the clinical heterogeneity of older patients.
Standardized protocols often fall short in capturing the nuanced presentation and needs of
this group. Older adults are historically underrepresented in clinical trials, limiting the
external validity of many emergency care studies for this population (251). Geriatric
indicators such as frailty, functional status, and cognitive impairment are often under-
reported or inconsistently measured. Standardized definitions and validated tools are still
being developed and refined for use in acute care settings (252).

Another major difficulty is coordinating research across care settings and disciplines.
Differences in terminology, clinical priorities, and organizational structures between
geriatrics and emergency medicine can hinder both study design and implementation. For
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instance, the goals of emergency medicine often focus on rapid triage and disposition, while
geriatrics emphasizes comprehensive assessment and long-term outcomes. Integrating these
perspectives requires careful planning and strong collaborative frameworks (253).

Publishing in the field of geriatric emergency medicine poses additional barriers. Because
the field bridges multiple specialties, research may not neatly fit the scope of traditional
journals. Studies may be seen as too geriatric for emergency medicine journals or too
emergency-focused for geriatric journals, making it difficult to find a suitable venue for
publication. Additionally, reviewers may question the generalizability of findings due to the
heterogeneity of the study population or the perceived complexity of implementing
geriatric-focused interventions in emergency departments. Furthermore, despite growing
recognition of the need for geriatric emergency care, high-impact journals still publish
relatively few studies on this topic (211). This scarcity of outlets can discourage researchers
and slow the dissemination of important findings. Methodological limitations, such as
underpowered studies or lack of standardized geriatric variables, may further reduce
acceptance rates.

To improve the likelihood of publication, researchers are encouraged to clearly articulate
the clinical relevance of their work, frame their studies in a way that resonates across
disciplines, and incorporate validated measures of frailty, function, and cognition where
possible. Increasingly, journals like Academic Emergency Medicine, BMC Geriatrics, and
Journal of the American Geriatrics Society are recognizing the value of this work, signalling
a positive shift in the field.

Despite these barriers, research in geriatric emergency medicine is urgently needed. With
aging populations worldwide, older adults constitute a growing proportion of ED visits,
and their care requires evidence-informed, age-appropriate strategies. Research in this arca
holds the potential to improve quality of care, reduce adverse outcomes, and support better
resource utilization.
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Aims

The overall aim of this thesis was to characterize older adults presenting to the ED and
identify key risk factors associated with prolonged LOS, hospital admission, and short-term
mortality. In doing so, the thesis also aimed to provide evidence-based proposals for
improving emergency care and outcomes for this population.

This work responds to a growing need for research in the evolving field of geriatric
emergency medicine, where traditional models of emergency care are often ill-equipped to
address the complex, multimorbid, and atypical presentations common among older
patients. By systematically examining system-level processes, community interventions,
clinical presentations, and physiological predictors, this thesis seeks to contribute new
insights into the development of more age-adapted, integrated, and person-centred
emergency care for older adults.

The specific aims for each part are described in detail below:

PART I: Determine if patients are more frequently denied ED evaluation at times of high
in-hospital bed occupancy. Such finding would be concerning as it may indicate that triage
nurses are less likely to refer patients during periods of high occupancy.

PART II: Assess whether a mobile team intervention led to positive outcomes by reducing
ED visits and hospitalizations among older adults receiving MHC.

PART III: Compare older adults with NSC at the ED with patients with specific chief-
complaints such as dyspnea, chest pain and abdominal pain regarding admission rate and
30-day mortality.

PART IV: Explore the relationship between vital signs, chief complaints and 7-day
mortality in geriatric patients visiting the ED, with the goal of improving understanding of
how vital signs influence outcomes in older adults. The ultimate aim was to enhance triage
protocols to improve patient safety and reduce adverse events in this vulnerable population.
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Method

Description of the study setting

There have been demographic changes alongside with healthcare changes in Sweden over
recent decades. Contrasting with the aging population, Sweden has experienced a marked
reduction in hospital bed availability and is one of the countries in the European Union
with the lowest number of available hospital beds per capita (254). The annual hospital stay
in Sweden has decreased by 35% the last decades, corresponding to almost 10 000 fewer
hospital beds. During the same period the number of hospital admissions has decreased by
5%. The reduction in hospital beds has primarily been achieved by shortening the average
LOS and the largest decrease has been observed among the oldest patients (255). The
simultaneous increase in the elderly population and decrease in hospital beds present
challenges for the healthcare system. An aging population requires more medical care and
the reduction in hospital beds may lead to increased pressure on other healthcare services
such as primary care and EDs, potentially affecting patient care quality and accessibility.

In recent years, Sweden has experienced a steady rise in ED visits, with roughly one in three
visits resulting in hospital admission. In 2023, Sweden recorded 1.8 million ED visits, a
2% increase from the previous year. The average ED LOS was 4 hours and 17 minutes,
with patients typically waiting around 1 hour for their initial physician assessment. Notably,
older adults experienced the longest LOS compared to younger patients. Furthermore,
Region Skéne and Region Halland were among the regions with the longest ED LOS from
arrival to discharge (103).

Region Skéine

Region Skane is a geographic region located in the southern part of Sweden and had
population of 1,42 million people in 2023. When the first study was conducted, the
population was 1,25 million people and the proportion of elderly has increased since then.
The number of individuals over 80 years is expected to rise by 42% in the coming years
(256). The region consists of both university hospitals, emergency hospitals and local
hospitals. Helsingborg hospital is one of four specialized hospitals in the region providing
emergency care. The other three emergency hospitals in the region are Skine University
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hospital in Malmé, Skine University hospital in Lund and Kristianstad Hospital.
Helsingborg hospital has a 420 in-hospital beds and around 65 000 ED visits each year.
Helsingborg has approximately 150 000 residents and the proportion of elderly individuals
is 18,7 %, which is slightly lower than the national average.

Region Halland

Region Halland is a geographic region located in the southwestern part of Sweden, with a
population of approximately 340 000 residents in 2024. In the regoin about 23% of the
population are > 65 years, indicating a slightly higher proportion compared to the national
average (20,6%) (257). It comprises several municipalities including, Halmstad, Varberg,
Laholm, Kungsbacka, Falkenberg and Hylte which collectively contribute to the health care
demands and needs in the area. The region has two major hospitals with EDs, situated in
Halmstad and Varberg. Hallands Hospital Halmstad is the largest hospital in the region
with 17 in-patient units and a total of 269 somatic hospital beds, including 7 intensive care
unit beds. Whereas Hallands Hospital Varberg has 17 in-patient units and a total of 225
somatic hospital beds, including 6 intensive care unit beds (258). Over the past decade, the
number of hospital beds in the region has declined, making Region Halland currently one
of the regions in Sweden with the fewest hospital beds per capita (255).

The region has 46 primary healthcare centres (PHC) where 23 of the PHC centres are
publicly funded and 23 PHC centres are run by private care providers. In recent years the
number of contacts with PHC has increased by 8 %, and the number of home-visits made
by PCP has increased by 20 % according to data provided by Region Halland.

A majority of the elderly population in Sweden lives in regular housing, 12% of the women
and 8,5% of the men receives help in their home for their daily activities, and 6% of the
woman and 4% of the men live in nursing homes (259). Older adulss, still living in regular
housing, can apply for municipality home care (MHC) when their health deteriorate, or
when they develop a need for closer contact with health care services. MHC can include
managing medications, monitoring and regulating chronic conditions and establish care
plans by the supervisions of PCP. Usually MHC works very well, but when an older adult
suddenly deteriorates it can be difficult to get in contact with the responsible physician in
PHC this often leads to unplanned visits to the ED.

During 2010-2014 a national initiative called “Better life for the sick elderly” was initiated
where the government made annual agreements with Sweden’s municipalities and counties.
The goal was to integrate care and services for the most seriously ill elderly (260). As a part
of this initiative, a mobile team intervention for patients in MHC was implemented in the
region in May 2015. The purpose of this physician assisted mobile team was to support
nurses in MHC to ensure that frail elderly patients could be cared for safely at the
appropriate care level and reduce avoidable ED-visits and admissions. Physicians were
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available for consultations and home visits at a short notice if an elderly person deteriorated
at home. The goal was also to improve availability and health care for older adults and to
strengthen the collaboration between MHC, primary care and the hospitals in the region.

Different initiatives in Region Halland on coordinating care for patients with high risk for
admission and readmission:

— Mobile team intervention for patients in MHC
— Individual care planning

—  Older adults with multimorbidity

—  Safe discharge

The initiative to strengthen and coordinate the care for the elderly population has
continued and in 2023 an agreement between the state and the SALAR were met regarding
a transformation of Swedish healthcare with the goal to ensure that patients receive good
and coordinated care that enhances their health (261). As a part of this agreement Region
Halland has now continued with targeted PCP home-visits to improve the health of the
elderly and to reduce the number of avoidable hospital admissions.

Various initiative has been launched in Sweden in recent years to address the aging
population and challenges for the healthcare system. While these initiatives may have
different objectives, three focus areas can be identified:

— Reducing ED-visits: Focus on preventing avoidable visits by strengthening
primary care and providing better access to community-based care options

— Minimizing hospital admissions: Focus on managing chronic conditions, early
intervention and offering outpatient or home-based alternatives to hospitalization

—  DPreventing readmissions: Focus on discharge planning, follow-up care and patient
education to ensure a safe transition from hospital to home and avoid
complications
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Initial assessment at the ED

In Sweden patients who walk-in, or arrive by private transportation or ambulance, to the

ED are registered, triaged and prioritized in the following order:

Initial assessment / measure of vital signs: RR, HR, SpO,, SBP, temperature and
LOC

Chief complaint: patient reported symptoms
Triage level: based on the combination of chief complaint and vital signs

Decision: triage level and urgency determine if the padent should receive
immediate treatment or waiting time for diagnostic tests and evaluation

Outcome: admission, transfer to another facility, discharge with or without follow-
up plan

Table 2. Triage levels in RETTS-A triage algorithm

Colour Description

Red Immediate life-threatening condition
Orange Severe condition but not immediate
Yellow Moderate severity

Green Minor issues, stable condition

Blue Non-urgent, outpatient care

Initial assessment, chief complaint and triage level are based on validated triage systems. In

Sweden the most used triage system is Rapid Emergency Triage and Treatment System-
Adule (RETTS-A) and it was implemented in 2013 (262).
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Table 3. Vital signs and thresholds according to RETTS-A triage algorithm

Red Orange Yellow Green Blue
Airway Airway Threatened Clear Not in
obstruction airway airway need of
Stridor triage
Breathing
RR RR > 30/min RR >25/min RR 8-
RR <8/min 25/min
SpO2 SpO2 with O2 SpO: without SpO: without SpO2
<90% 02 <90% 0290-95% without O2
>95%
Circulation
HR HR >130/min HR >120/min HR >110/min HR51-
HR <40/min HR <50/min 109/min
SBP SBP
<90mmHg
Disability Unconscious, Somnolence Disoriented Alert
seizures
GCS GCS <8 GCS 8-12
RLS RLS >3 RLS 2-3
Exposure
Temperature >41°C, <35°C >38,5°C 35-38,5°C

Note: RR = respiratory rate, SpO, = peripheral oxygen saturation, HR = heart rate, SBP = Systolic blood pressure, GCS =
Glasgow Coma Scale, RLS = Reaction Level Scale

Description of the study

The primary objective of this doctoral thesis was to identify and analyse the factors that
influence ED visits, admission rates and mortality among geriatric patients in emergency
care settings. Understanding these factors is crucial for optimizing healthcare delivery and
improving outcomes for this vulnerable population, particularly given the increasing
proportion of older adults requiring acute medical attention.

This thesis is comprised of four papers, each addressing different aspects of emergency care,
with primary focus on elderly patients. Paper I was conducted as retrospective cohort study
on administrative data from the ED at Helsingborg hospital in RS. This study provides
information regarding primary triage permeability in the ED and if referrals from the ED
increases during times of high in-hospital bed occupancy.
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In contrast, paper II was designed as a retrospective pre-post intervention study to evaluate
whether a mobile team intervention could reduce ED visits and hospital admissions among
older adults receiving MHC. By analysing data from a defined time period, the study aimed
to assess the intervention’s effectiveness in decreasing in-hospital utilization for older adults.

Paper I1I and IV were conducted as retrospective observational studies, utilizing existing
patient data to examine patterns and associations related to geriatric care in the ED. These
studies provide insights into how specific demographic and clinical factors contribute to
hospital admissions and mortality outcomes in elderly patients.

Together these studies offer a comprehensive analysis of factors influencing outcomes for
elderly patients in emergency care and provides evidence that may be used in clinical
practice to improve the care for older adults and the use of healthcare resources.

Definitions of study variables

Adverse events: was defined as ED-visits, admission to the hospital or mortality.

Comorbidity: were assessed using CCI. Based on the CCI score, comorbidities were
categorized as mild (score 1-2), moderate (score 3—4), or severe (score 25) (38, 263). CCI
was used in paper Il and IV.

In Paper III, comorbidity was assessed using ICD-10 codes. Diagnoses were grouped into
clinically relevant categories: hypertension, ischemic heart disease, atrial fibrillation, heart
failure, cerebrovascular insult, diabetes mellitus, COPD, musculoskeletal pain, psychiatric
disorders, and tumours (see table 4). Patients without any of these diagnoses were
classified as previously healthy. To quantify comorbidity, the number of diagnostic
categories per patient was counted. Patients were then categorized into three groups:
previously healthy (no diagnosis), 1-3 diagnostic groups, or 24 diagnostic groups.

Although the term comorbidity is used throughout this thesis, particularly in relation to

the Charlson Comorbidity Index, it serves as a proxy for multimorbidity, reflecting the
presence of multiple coexisting chronic conditions common in older ED patients.
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Table 4. Describes diagnostic groups categorized according to the International Classification of Disease-10
(ICD-10).

Diagnostic group ICD-10

Hypertension 110-115

IHD 120-125

AF 148

HF 150

CVI 160-169

DM E10-E14

COPD J43-145

Musculoskeletal pain MO05-M06, M15-M19, M54, M48, M79
Psychiatric disorders F00-F03, F10-F48, R54, G30
Malignancy C00-C97

Note; IHD = ischemic heart disease, AF = atrial fibrillation, HF = heart failure,
CVI = cerebrovascular insult, DM = diabetes mellitus, COPD = chronic obstructive
pulmonary disease.

Crowding: defined as when the identified need for emergency services exceeds available
resources for patient care in the ED, hospital or both.

ED LOS: the measure of the proportion of patients with a total LOS under 4 hours has
been used in several regions in Sweden since 2010. It is considered as a key indicator of
patient flow management, quality of care and efficiency at the ED (264).

High-frequency users: was identified as patients with >5 visits in primary health care (PCP),
>4 ED-visits, or >3 admissions to the hospital (265-268).

In-hospital bed occupancy: occupancy was calculated by dividing the number of occupied
beds by the number of staffed beds available in the hospital during different times.

In-hospital LOS/bed-days: calculated as number of bed-days for patients in the study group
that was admitted to the hospital after visiting the ED.

Non-specific complaint: a medical term used to describe symptoms that are vague and do not
point to a specific diagnosis or organ system. NSC are common among older adults and
can make management challenging. Examples of NSC are fatigue, generalized weakness,
altered mental status and unexplained or recurrent falls.

Older adulss: defined as >65 years. This is a definition used in many countries for defining
older people, often aligning with retirement age, access to senior benefits and healthcare
services. In gerontological research older adults are often classified in subgroups such as young-
old (65-74 years), middle-old (75-84 years) and oldest-old (85 years and older) (269). The

classification young-old, middle-old and oldest-old were used in this doctoral thesis.
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Data collection

Region Skédne

Data on in-hospital bed-occupancy were obtained from the hospital managements
occupancy databased at Helsingborg Hospital. Information regarding ED visits was
retrieved from Patientliggaren®, an ED information system that registers every patient
visit. This system records each patient’s personal identity number, time of initial
registration, time of discharge, discharge destination and details about the ED visit, such as
main complaint, triage priority and the responsible staff member. High compliance in
entering these key variables is ensured as ED staff rely on the system to track patient location
and manage care. In-hospital bed-occupancy was categorized as <95%, 95-100%, 100-
105% and >105%, with <95% used as the reference category because it reflects the
hospital’s median occupancy (270). Referral status for ED patients was retrieved from the
billing system PASiS. Information from Patientliggaren® had to be included since PASiS
does not include data on triage priority nor time of discharge from the ED.

PAPER I: Age and other individual data, including triage priority, were extracted from
Patientliggaren® using each patient’s unique personal identification number. Although a
patient’s triage priority may change during an ED visit, this study used the initial registered
priority because it best reflects how quickly a patient is seen and evaluated by an ED
physician. All patients who were registered and assessed in primary triage in
Patientliggaren® during 2011-2012 were included in the study. There were no reported
data crashes during the study period which could influence the results.

Region Halland

Data was obtained from the Regional Healthcare Information Platform (RHIP), a system
that integrates pseudo-anonymized information on healthcare encounters and utilization
within in Region Halland. RHIP is a unique data system that integrates information from
primary care, prehospital care, care at the EDs and hospital care. Both public and private
care givers in the region uses the same electronic medical record system and all care facilities
are incorporated into RHIP. The key strengths of RHIP are that it covers both individual
patient and provider data across multiple care units and over long periods of time. Data for
this thesis was extracted from RHIP and included patient data and healthcare utilization
from EDs, PHC centres, hospital inpatient and outpatient care. By using routinely collected
data from standard clinical care, RHIP provides a comprehensive and reliable resource for
analysing healthcare delivery and outcomes. An approved project and analytical plan from
an Ethical Review Board in Sweden are required to gain research access to RHIP (271).
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PAPER II: The study included all patients >65 years who were registered in MHC in
Halmstad between October 2014 and April 2016. Data regarding healthcare utilization
during the seven months before the implementation of the mobile team intervention
(October 2014 — April 2015) were compared with those during a seasonally matched seven-
month period after the intervention started (October 2015 — April 2016). For patients
receiving MHC, data was collected from electronical records of Halmstad municipality.
Demographic variables were age, gender and comorbidities. CCI was used to calculated
degree of comorbidities using a scale of mild, moderate and severe. Variables for healthcare
utilization were ED visits, admissions, bed-days, contacts with out-patient care and primary
care. The number of primary care visits were divided into PCP visits, PCP home-visits and
visits to primary care nurses. High-utilizers was defined as patients who made >4 ED visits,
>3 admissions or >5 visits to primary care during each of the study periods. All patients
included in the study were residents of Halmstad municipality and received their healthcare
services within the municipality. This approach allowed for an evaluation of changes in
healthcare utilization associated with the mobile team intervention.

PAPER III: The study period was from January 2016 to December 2016 and included
patients > 65 years, visiting one of the two EDs in Region Halland. For this study patients
who visited the ED with chief complaint dyspnea, chest pain, abdominal pain or NSC were
included. Trauma was the leading cause of ED visit during the study period but was
excluded from the study due to the broad variability in symptoms and severity levels
associated with trauma cases. Dyspnea, chest pain and abdominal pain were selected as they
represented the top three reasons for ED-visits aside from trauma. Flow-chart for inclusion
in the study are shown in figure 3.
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Population in Region
Halland 2016

(n=314 784)

< 65 years > 64 years
(n =243 096) (n=71688)

No ED visits Visiting the ED
(n=56 160) (n=15528)

Not included in the
study (n=10601)

Included in the study
(n=4927)

Figure 3. Flow-chart for inclusion in study lIl.

The NSC category included presentations such as generalized weakness, fatigue, altered
mental status and other non-specific complaints. Comorbidities present prior to each
patient’s first ED visit in 2016 were identified using ICD-10 codes and categorized to
previously healthy (no diagnosis), 1-3 diagnostic groups, or 24 diagnostic groups.

To reduce data inconsistencies, only the first ED visit during the study period was registered
for patients with multiple visits.

PAPER IV: The study included patients >65 years visiting one of the two ED in Region
Halland during January 2018 — December 2018. Vital signs were registered during triage
according to RETTS-A, patients without any registered vital signs were excluded from the
study. Vital signs were categorized based on intervals used in earlier studies (141). Only the
first set of vital signs in the ED were collected for each patient. Comorbidities for the
included patients were calculated using CCI and was based on diagnoses prior to the ED-
visit across all caregivers in the region.
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Outcome measures

PAPER I: The primary outcome was the number of visits to primary triage that resulted in
ED admissions, examined in relation to different levels of in-hospital bed occupancy.
Secondary outcome measures included demographic characteristics (sex and age), as well as
the shift, day of the week, whether the visit occurred during periods of high ED inflow and
72h revisits.

PAPER II: Primary outcome was the number of ED-visits, admission rate and in-hospital
LOS before and after the implementation of the mobile team in MHC. Secondary outcome
measures were mortality rate, demographic characteristics and contacts with PHC.

PAPER III: Hospital admissions and 30-days mortality was the primary outcome measure.
Secondary outcome measures were comorbidities, LOS at the ED and in-hospital LOS.

PAPER IV: The primary outcome was 7-days mortality after visiting the ED. Secondary
outcome measures were LOS at the ED, admission rate and in-hospital LOS.

Data analysis

Descriptive statistics

Descriptive statistics were used to summarize patient demographics and vital sign
distributions across all papers. Continuous variables were presented as means with standard
deviations (SD), while categorical variables were summarized as frequencies and
percentages.

Assessment of normality
The distribution of continuous variables (SBP, HR, SpO,, RR, temperature, and LOC)

was assessed through visual inspection of histograms and evaluation of skewness and
kurtosis. Skewness indicated asymmetry in the distribution, with values close to zero
suggesting normality. Kurtosis measured the presence of outliers, with values near 3
indicating a distribution similar to the normal distribution (272). These methods were
applied in Paper IV to identify potential distributional abnormalities. Although some
variables exhibited non-normal distributions, the large sample sizes justified the use of
parametric methods. Based on the Central Limit Theorem, the sampling distribution of the

59



mean approximates normality as sample size increases, making t-tests and ANOVA
statistically sound even for skewed data (273-275).

Group comparisons

To compare means between two independent groups, Student’s t-tests were used, while
one-way ANOVA was applied to examine differences across three or more groups (276). In
Paper IV, ANOVA was used to analyse variations in ED visits, hospital admission rates,
and bed-days across different age groups. Categorical associations, such as differences in
comorbidity distributions by age, were assessed using the Chi-square test. ANOVA was
chosen over the Kruskal-Wallis test because it offers greater statistical power when
assumptions of approximate normality and homogeneity of variances are reasonably met,
conditions supported by the large sample size and the Central Limit Theorem. ANOVA
facilitates post hoc testing and enables more flexible modelling approaches. While the
Kruskal-Wallis test is preferable in cases of clearly non-normal or ordinal data, the
characteristics of the variables analysed in this study justified the use of ANOVA.
Categorical associations, such as differences in comorbidity distribution across age groups,
were evaluated using the Chi-square test.

Regression analyses

In Paper I, binary logistic regression models were constructed to analyse associations
between hospital crowding and patient outcomes. The models were adjusted for sex, age
group (0-1, 1-18, 18-40, 40-70, >70 years), shift (0:00-8:00, 8:00-16:00, 16:00-0:00), day
of the week, and ED inflow. Both Wald and likelihood ratio tests were used to assess
variable influence within the models.

In Paper II, negative binomial regression was used to evaluate adverse events (ED visits or
in-hospital admissions) between the pre-intervention and intervention groups. Adjustments
were made for gender, age, and comorbidities using the CCI. Negative binomial regression
was chosen over Poisson regression due to data overdispersion.

In Paper III, Cox proportional hazards regression was applied to analyse 30-day mortality
while adjusting for gender, age, comorbidities, ED LOS, hospital admission, revisit within
72 hours, and 30-day readmission. Cox regression was applied in order to account for
multiple covariates and time-to-event data (277).

In Paper I11, additional multivariable logistic regression analyses were conducted to examine
the association between specific chief complaints—NSC, dyspnea, chest pain, and
abdominal pain—and the risk of hospital admission. These analyses were further stratified
by age group, level of comorbidity, and ED LOS to explore subgroup-specific patterns.
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Predictive modelling: ROC/AUC analysis

To explore the predictive performance of vital signs for 7-day mortality, ROC curve analysis
was conducted in Paper IV. The Area Under the Curve (AUC) provided a summary
measure of each variable's discriminative ability, with higher AUC values indicating better
predictive performance (278, 279). The interpretation of AUC-values is shown in table 5.

Table 5. Interpretation of AUC-values

AUC-value Interpretation

0.5 No discriminative power
0.6-0.7 Poor

0.7-0.8 Fair

0.8-0.9 Good

>0.9 Excellent

Sensitivity and specificity at optimal cut-offs were relatively low for all individual vital signs,
suggesting limited clinical accuracy when used alone. To enhance interpretability and align
with clinical practice, vital signs were categorized using established clinical thresholds and
prior research.

Categorization and logistic regression

Vital signs were categorized into clinically meaningful groups to facilitate binary logistic
regression analysis in Paper IV. Categories are shown in table 6. Vital sign reference
categories were selected to enable a stepwise analysis of risk gradients, prioritizing the

relationship between physiological extremes and mortality over traditional normal ranges
(280).
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Table 6. Vital sign categories used for analysis in older ED patients.

Vital sign Categories Units

Systolic blood pressure (SBP) <80, 81-100, 101-120, mmHg
121-140, 140-160, >160

Heart rate (HR) <50, 51-75, 76-100, Beats per minute (bpm)
101-125, >125

Oxygen saturation (SpO2) <80, 81-85, 86-90, Percent (%)
91-95, 96-100

Respiratory rate (RR) <9, 10-19, 20-29, >30 /pet minute
Temperature <30, 31-34, 35-37, 38-39 Celsius (°C)
Level of consciousness (LOC) 3-8,9-12,13-15 Glasgow Coma Scale (GCS)

Binary logistic regression models were used to analyse the association between these
categories and 7-day mortality, adjusting for age, sex, and comorbidities. Univariable
models were first applied to assess crude associations. Multivariable models were then
constructed, and odds ratios (OR) and adjusted odds ratios (AOR) with 95% confidence
intervals (CI) were reported (281).

Model validation

To ensure validity, multicollinearity among predictors in Paper IV was assessed using
Variance Inflation Factor (VIF) and Tolerance values. A VIF <5 and Tolerance >0.1 were
considered acceptable, confirming that no significant multicollinearity was present (282).

In Paper I, post hoc power analyses were conducted to confirm that the sample size was
sufficient to detect differences in ED admissions and 72-hour revisits across hospital bed
occupancy strata (<95%, 95-100%, 100-105%, >105%). These strata were chosen based
on known capacity thresholds, with <95% used as a reference (270). Post hoc power analysis
provided insight into the likelihood of Type II errors and confirmed the adequacy of the
study's design.

A p-value < 0.05 was considered statistically significant. The analyses were executed with
IBM SPSS Statistics 27, Armonk, New York, USA (283).
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Ethical review

This doctoral thesis is based on four retrospective studies involving pseudonymized patient
data retrieved from electronic health records. The data were fully pseudonymized before
analysis, ensuring that no individual could be identified, and all results are presented at the
group level. As there was no direct contact with patients and no interventions involved, the
requirement for individual informed consent was waived in accordance with Swedish
ethical regulations. At no point were any individuals exposed to identifiable personal data
or risk of harm.

All studies were conducted in accordance with the ethical standards of the Declaration of
Helsinki and applicable national regulations. The first study was conducted using data from
Helsingborg Hospital in Region Skéine and received ethical approval from the Regional
Ethical Review Board in Lund under approval number 2013/11. Studies 2 through 4 were
conducted using data from Region Halland and were approved under ethical approval
number 2016/20, also granted by the Regional Ethical Review Board in Lund.

The ethical application for the Region Halland studies was approved in 2016, and the first
data retrieval occurred later the same year. However, the implementation of new national
data protection regulations in April 2016, aligning with the European General Data
Protection Regulation (GDPR), led to an administrative pause in many ongoing and
planned research activities in Region Halland. As a result, access to data and related
processes were delayed. Further disruptions were caused by the COVID-19 pandemic in
2020, which led to widespread reallocation of clinical and research resources, putting many
healthcare-related research projects on hold, including this one.

Despite these external delays, all four studies included in this thesis were carried out in full
compliance with ethical approvals and legal requirements. Data management and ethical
oversight was maintained throughout the research process to ensure the protection and
confidentiality of all individuals included in the datasets.

Al language model

Portions of the language editing and rephrasing in this thesis were generated with the
assistance of an artificial intelligence (Al) language model. The Al was used exclusively to
enhance clarity, grammar, and overall readability. All substantive content, analysis, and
conclusions remain the original work of the author, and any Al-generated contributions
were carefully reviewed and integrated into the final version.
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Results

Paper 1

A total of 160 462 visits were registered at Helsingborg Hospital during 2011-2012. For
primary triage 37 129 visits were registered and 53% of these visits were admitted to the
ED. Of the patients that were referred from primary triage around 9% had a 72h revisit to
the ED. Patients aged 70 years or older had a higher percentage of ED admissions and 72-
hour revisits compared to younger patients shown in figure 4-5.

80%
70%
60%

50%

40%
30%
20%
0%

Female Male 0- 1-18 18-40 40-70 >70
years years years years years

ED admission ®No ED admission

Figure 4. Difference in ED admission based on gender and age-group.

72 h revisit
12%
10%
8%
6%
4%
” I
0%
Female Male 0-1 1-18 18-40 40-70 >70

years years years years years

Figure 5. Illustrate percentage of revisits to the ED within 72 h divided by gender and age-group.
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A significant difference in ED admissions was observed only at an occupancy level of 100-
105 % compared to less than 95%. This finding did not persist in the multivariate analysis
after adjusting for several factors; gender, age-group, shift, day of week, registration by a
nurse compared to a secretary, presentation on shift with high triage input and presentation
on shift with high ED input. There were no significant differences in 72-hour revisit in
association with in-hospital bed-occupancy in neither of the models after adjusting for
previously listed factors.

Paper I1

The study included all patients over 65 years receiving MHC in Halmstad, Region Halland,
during two study periods: October 2014—April 2015 for the pre-intervention group and
October 2015-April 2016 for the intervention group. A total of 2 163 patients were
included in the pre-intervention group, while 2,197 patients in the intervention group had
access to the mobile team. The mean age in both groups was 84 years. No statistically
significant differences were observed between the groups regarding are, gender or
comorbidity burden.

Figure 6 illustrates the average healthcare utilization for both groups. The intervention
group showed a statistically significant increase in PCP visits, while nurse visits within PHC
decreased. No significant differences were observed between the groups regarding ED visits,
hospital admissions or total bed-days.

34
3 2,8 2,6 27

1 0919 0808 o707
: il N0 &

Nurse visit PCP visits PCP home EDvisits  Hospital  Bed-days
PHC visits admissions

5,15,1

(3]

u Pre intervention group Intervention group

Figure 6. Average care consumption for the control group compared to patients who had access to the mobile
team intervention.
Note: PHC = primary health care, PCP = primary care physician, ED = emergency department.

66



In both groups, 4% of patients were classified as high utilizers based on frequent ED visits.
A higher proportion of patients in the intervention group (21%; n=473) made more than
five visits to PCPs compared to 18% (n=395) in the pre-intervention group. Regarding
hospital admissions, 8% of patients in both groups experienced more than three
hospitalizations during the study period. The risk of adverse events, including ED visits and
hospital admissions was higher for patients with severe comorbidities (IRR = 3.14, CI: 1.91-
5.15). The incidence rate in the intervention group showed a slight decline, but the
reduction was not statistically significant (IRR = 0.91, CI 0.82-1.01).

Paper 111

In 2016 15 528 patients aged 65 years or older presented to the ED. The top-10 chief
complaint for all visits to the ED are shown in figure 7. Among these 4 927 patients were
included in the study based on their chief complaint, which included chest pain, abdominal
pain, dyspnea and NSC.

Trauma

Chest pain
Abdominal pain
Dyspnea
Musculoskeletal pain
Infection

Neurology
Arrythmia

Vertigo

NSC

)
X

5% 10% 15% 20% 25%

Figure 7. Top-10 chief complaints registered during ED-visits.
Note: NSC = Non-specific complaint.

For included patients 525 (11%) had NSC as chief complaint. Patients with NSC and
dyspnea had a slightly higher average age (80 years) compared to patients with chest pain
(77 years) and abdominal pain (78 years). Patients with dyspnea and NSC had the highest
admission rate (79% vs 70%). Whereas those with NSC had a significantly higher LOS at
the ED, and once admitted had a longer in-hospital LOS compared to patients with
dyspnea, chest pain and abdominal pain.
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In the study cohort the overall 30-days mortality rate was 6%. Patients presenting with
dyspnea had the highest mortality at 10%, followed by those with NSC at 9%, abdominal
pain at 5% and chest pain at 2%. Figure 8 illustrates LOS in the ED, admission rate and
30-days mortality for respectively chief complaint in the study.

90%

80% 9%
° 70%
70% 63% 61%
0,
60% 7% 52%
50% 47% 46%
40%
30%
20%
o° 9% 10% s
NSC Dyspnea Chestpain  Abdominal pain

m>4h ED LOS Admission rate  m 30-days mortality

Figure 8. LOS in the ED, admission rate and 30-days mortality for NSC, dyspnea, chest pain and abdominal pain.
Note: NSC = Non-specific complaint, ED LOS = Emergency department length of stay.

The risk of 30-day mortality was analyzed using Cox regression, with NSC as the reference
category. The overall analysis showed a hazard ratio of 1.12 (CI 0.80-1.58) for dyspnea,
indicating a slightly increased but non-significant risk compared to NSC. In contrast, chest
pain and abdominal pain were associated with significantly lower mortality risks, with
hazard ratio of 0.23 (CI 0.15-0.36) and 0.53 (CI 0.36-0.77), respectively. Illustrated in
table 7.

Table 7. Cox regression for 30-days mortality

Chief complaint Hazard ratio 95 % C.I. p-value
NSC Ref. <0.001
Dyspnea 1.12 0.8-1.58

Chest pain 0.23 0.15-0.36

Abdominal pain 0.53 0.36-0.77

Figure 9-12 visually represents the adjusted Cox regression model, showing the hazard
ratios for NSC, dyspnea, chest pain, and abdominal pain, accounting for potential

confounders.
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Figure 9. Forest plot illustrating adjusted hazard ratios for 30-day mortality for patients with NSC.
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Figure 10. Forest plot illustrating adjusted hazard ratios for 30-day mortality for patients with dyspnea



Chest pain

Male O
75-84 years —e—
>84 years ——

1-3 diagnosis e

>4 diagnosis o —

ED-visit >4h o

Re-visit 72h —e——

Admission °
Bed-days >6d —e—i
Re-admission <30d e

0,00 1,00 2,00 3,00 4,00 5,00 6,00 7,00

Figure 11. Forest plot illustrating adjusted hazard ratios for 30-day mortality for patients with chest pain

Abdominal pain
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Figure 12. Forest plot illustrating adjusted hazard ratios for 30-day mortality for patients with abdominal pain
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Paper IV

During 2018 30 237 patients aged >65 years visited the ED in Region Halland. Of these 4
877 (16%) were excluded due to missing vital sign measurements, resulting in a final study
population of 25450 patients. Table 8 presents the outcomes following ED arrival,
including ED LOS, admission rates, and total bed-days.

Table 8. Patient outcomes following arrival at the ED for the total population and different age groups.

Total 65—74 years 75-84 years >85 years
4 h at the ED, n (%) 12807 (50) 4698 (49) 4984 (51) 3125 (52)
Admission, n (%) 13937 (55) 4266 (44) 5455 (56) 4216 (70)
Bed-days*, mean (SD) 2.6 (4.3) 1.9 (3.7) 2.8 (4.5) 3.7 (4.6)

Note: * Bed-days are based on patients in the population that was admitted to hospital after visiting the

ED.

Figure 13 shows top-10 chief complaints for patients with 7-days mortality after visit to the
ED.

Dyspnea 31%
Abdominal pain 12%
Non-specific complaint 10%
Fever/infection 8%
Trauma 6%
Stroke 6%
Chest pain 5%
Cardiac arrest 5%
Syncope 4%
Extremity problems 1%
0% 5% 10% 15% 20% 25% 30% 35%

Figure 13. Top-10 chief complaints for patients with 7-days mortality after visit to the ED.

Table 9 presents the characteristics associated with ED visits for patients who died within
7 days, including arrival by ambulance, triage level, time of arrival, and duration of stay
exceeding four hours.
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Table 9. Characteristics associated with the visit to the ED for patients who died within 7-days.

Variables

Number of observations

Arrival by ambulance, n (%)
Triage level, n (%)

Red

Orange

Yellow

Green

Blue

Arrival time at the ED, n (%)
08.00-16.00

16.00-20.00

20.00-08.00

>4h in the ED, n (%)

Admission rate, n (%)

437 (90)

114 (24)
261 (54)
78 (16)
6 (1)

24 (5)

244 (50)
154 (32)
85 (18)

151 (31)
433 (90)

The average vital signs in the study population were: SBP 142 mmHg, heart rate 82 beats
per minute, SpO, 96%, respiratory rate 18 breaths per minute, and body temperature
36.8°C. LOC was unrecorded in 7 496 cases (29%), while 17 782 patients were

documented as GCS 13-15, indicating mild or no impairment.

Visual inspection of histograms showed that SBP and HR were approximately normally
distributed. In contrast, SpO, was negatively skewed, and RR showed a positive skew with
a long tail toward higher values. Body temperature was tightly clustered around the mean,
with minimal variation. These patterns are illustrated in the histograms below (figure 14-
18) and reflect the expected physiological distribution of vital signs in an older ED

population.
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Figure 14. Distribution of systolic blood pressure at ED presentation.
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Figure 15. Distribution of heart rate at ED presentation.
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Figure 16. Distribution of oxygen saturation at ED presentation.
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Figure 17. Distribution of respiratory rate at ED presentation.

74



8,000

6,000

Frequency
S

2,000

15.0 20.0 25.0

30.0 35.0

Temperature

Figure 18. Distribution of body temperature at ED presentation.
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ROC curve analysis demonstrated that all vital signs, except temperature, had statistically
significant but limited ability to predict 7-day mortality. SBP (AUC 0.70), RR (0.69), and
SpO; (0.68) showed the highest discriminatory ability, though with modest sensitivity (56—
58%) and low specificity (21-26%). HR and LOC had lower AUC values (0.64), and
temperature showed no predictive value (AUC 0.49, p = 0.61). Youden’s Index values were
low across all variables (0.02—0.36), indicating limited accuracy when used individually.

Multivariable linear regression (shown in table 10) identified impaired LOC (GCS) as the
strongest predictor of 7-day mortality, followed by low SpO, and low SBP. Elevated
respiratory and heart rates were also significantly associated with increased mortality risk,
though with smaller effect sizes. All associations were statistically significant, and VIF values

below 1.2 indicated no multicollinearity.

Table 10. Multivariable linear regression analysis of the association between vital signs and 7-day mortality.

Variable Beta p-value Significant ~ VIF Tolerance
SBP (mmHg) -0.06 <0.001 Yes 1.03 0.97
Heart rate (beats/min) 0.04 <0.001 Yes 1.09 0.92
SpO: (%) 20.08  <0.001 Yes 1.14 087
Respiratory rate (/min) 0.06 <0.001 Yes 1.15 0.87
Temperature (°C) -0.03 <0.001 Yes 1.06 0.94
LOC (GCS) 0.18 <0.001 Yes 1.01 0.99
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Multivariable logistic regression identified increasing age as a significant predictor of 7-day
mortality (AOR 1.08, 95% CI 1.06-1.10), while sex was not. Lower SBP was strongly
associated with higher mortality: SBP 81-100 mmHg (AOR 3.73, 95% CI 2.22-6.28) and
<80 mmHg (AOR 7.79, 95% CI 3.27-18.54). SpO <90% and heart rate >101 bpm were
also independently associated with mortality. Reduced LOC remained the most powerful
predictor: GCS 9-12 (AOR 9.30, 95% CI 4.97-17.39) and GCS 3-8 (AOR 18.36, 95%
Cl 7.95-42.41).
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Discussion

This thesis contributes to the advancement of geriatric emergency medicine by investigating
critical determinants of mortality and hospitalization among older adults through four
interrelated studies conducted in southern Sweden. These studies examined system-level
pressures, community-based care models, diagnostic ambiguity, and early physiological
markers to develop a multi-dimensional understanding of emergency care for this
vulnerable population. Together, they highlight how both clinical complexity and
organizational structures intersect to influence outcomes for older patients who frequently
present with atypical symptoms, multiple comorbidities, cognitive impairment, and
reduced physiological reserve.

Globally older adults represent a substantial and steadily increasing proportion of ED visits
(102, 284, 285). Still emergency care systems remain predominantly oriented toward
younger, acutely ill patients and often fail to adequately accommodate the unique needs of
older individuals. This includes the challenges posed by frailty, multimorbidity, functional
decline, and the diagnostic uncertainty inherent in non-specific presentations (286).
Within this context, the four studies in this thesis are conceptually linked in a progression
from examining systemic capacity and triage behaviour to evaluating targeted community
interventions, characterizing high-risk symptom presentations, and identifying
physiological indicators of early deterioration. This progression offers an integrated,
evidence-based framework for improving risk recognition and clinical decision-making in
geriatric emergency care.

Paper I address organizational responsiveness to capacity strain and its influence on triage
behaviour. Paper II follows by evaluating a physician-led intervention aimed at mitigating
ED demand through community-based care. Paper III sharpens the clinical focus,
examining a diagnostically ambiguous but prognostically important presentation of NSC.
Finally, Paper IV explores the prognostic utility of initial vital signs in older ED patients,
highlighting their potential and their limitations.

Paper I examined how hospital crowding, as measured by in-hospital bed occupancy,
influences triage decisions in the ED. The triage process remained largely stable, even
slightly more permissive during periods of crowding suggesting system resilience. However,
this stability also pointed to a lack of flexibility in adapting to real-time clinical
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vulnerability. These findings underscore the limitations of reactive input management and
highlight the need for proactive, upstream risk stratification strategies.

Building on these system-level insights, Paper II assessed whether a physician-led mobile
medical team could reduce ED visits and hospitalizations among older adults in municipal
home care. Although the intervention did not significantly reduce acute care utilization, it
did increase contact with primary care services. The results emphasize that mobile team
models are unlikely to succeed without broader multidisciplinary frameworks that
incorporate nursing, allied health, and social services. This aligns closely with the structural
issues identified in Paper I.

Paper III brought the focus back to the ED, exploring the clinical implications of NSC such
as weakness or confusion. These presentations, often under-triaged due to their diagnostic
ambiguity, were associated with the highest mortality and longest hospital stays among all
chief complaints studied. The findings reinforce those from Papers I and II by
demonstrating that both triage protocols and community interventions often fall short
when patients present with vague but serious conditions, a hallmark of geriatric syndromes.

Finally, Paper IV evaluated the predictive value of initial vital signs for 7-day mortality in
older ED patients. While low SBP, elevated HR, reduced SpO,, and impaired LOC were
all independently associated with increased mortality, their individual predictive
performance was modest. Impaired LOC, a key marker of acute deterioration, was often
undocumented. These results confirm and extend the findings from Paper III,
demonstrating that traditional tools and thresholds used in emergency care lack sufficient
sensitivity and specificity for detecting high-risk geriatric patients.

Together, these four studies form a cohesive narrative that reveals how both systemic
rigidity and clinical oversimplification hinder the effective care of older adults in emergency
settings. They also highlight missed opportunities for early identification of deterioration,
both at triage and in community-based alternatives. The work makes a novel and important
contribution to geriatric emergency medicine by articulating how multiple points of failure
across the care continuum converge to compromise outcomes for this vulnerable group.

ED triage and system-level strain

ED triage remained appropriately permeable during periods of high hospital bed
occupancy, suggesting that access to emergency care was not significantly restricted even
under system stress. Interestingly, triage appeared slightly more permissive under crowding,
possibly reflecting a risk-averse strategy among nurses, who may prioritize admission when
clinical uncertainty is high. When accounting for ED inflow, this effect diminished,
indicating that increased admissions were primarily volume-driven rather than a shift in
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triage thresholds. The absence of an association between occupancy and 72-hour revisit
rates supports the safety and appropriateness of triage decisions.

These findings reinforce the robustness of the triage process, yet they raise important
questions regarding the allocation of ED resources during peak demand. There is a risk that
triage units may disproportionately assess lower-acuity patients at the expense of more
complex cases. System-level adaptations such as dynamic staffing models, fast-track services,
enhanced coordination with primary care, and early follow-up planning may help safeguard
care quality and improve throughput during times of high pressure (145, 287).

Mobile teams and emergency care utilization

The physician-led mobile care team intervention aimed at reducing ED visits and hospital
admissions among older adults receiving municipal home care did not lead to significant
reductions in acute care use. However, it did result in increased primary care contact,
indicating improved access. Limitations in implementation including restricted hours of
operation and low engagement with high-risk, high-utilizing patients likely contributed to
the lack of impact. Only 4% of patients were frequent ED users, suggesting suboptimal
targeting.

These findings align with earlier studies emphasizing the importance of continuity and
mulddisciplinary integration in care models for older adules (130, 288). While the
intervention did not reduce admissions, staff reported subjective improvements in patient
well-being an outcome supported in prior research (214). Systematic reviews have noted
inconsistent effects of mobile teams on ED utilization and have questioned their cost-
effectiveness, particularly when implemented without adequate integration and patient
targeting (208, 213, 216).

Future studies should focus on better-defined intervention populations, broader
operational availability, and the inclusion of patient-reported outcomes such as perceived
safety, autonomy, and quality of life. Furthermore, given the observational nature of the
study, it is essential to interpret the findings as associations rather than causal effects. Mixed-
method and controlled trial designs are needed to evaluate the full impact and sustainability
of mobile care models.

Clinical relevance of non-specific complaints

Older adults presenting with NSC, such as fatigue, weakness, and altered mental status,
had longer ED stays, higher 72-hour readmission rates, and the longest in-hospital length
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of stay. While dyspnea led to the highest admission rate, NSC was associated with both a
higher admission risk and 30-day mortality compared to chest or abdominal pain. These
results echo previous findings that NSC presentations, although often triaged as low acuity,
are associated with significant adverse outcomes (62, 110, 178, 184).

NSC presentations often reflect underlying geriatric syndromes such as frailty, delirium, or
functional decline, complex conditions that are difficult to assess using standard triage tools
and that require nuanced evaluation (60, 62). The study underscores the need to treat NSC
as indicators of geriatric vulnerability, rather than diagnostic ambiguity. Comprehensive
assessment frameworks, including frailty screening and functional evaluation, may improve
risk stratification and clinical outcomes for this high-risk group (289).

Vital signs as predictors of mortality

Initial vital signs including low SBP, elevated HR, low SpO3, and impaired LOC were
independently associated with increased 7-day mortality among older ED patients, aligning
with previous research (135, 290-295). LOC was the most predictive individual marker,
although under-documented in nearly one-third of cases. Despite their statistical
associations with mortality, the predictive performance of individual vital signs was modest,

with ROC AUC values ranging between 0.64 and 0.70.

These findings highlight the limitations of using single-parameter thresholds for risk
stratification in older adults. Respiratory rate and temperature, while statistically significant
in multivariable models, did not yield clinically useful cutoffs. Collectively, these results
reinforce the importance of multifactorial, age-adjusted triage models. In clinical practice,
vital signs should be interpreted alongside comorbidities, frailty, functional status, and
cognitive function to support accurate decision-making.
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Concluding reflections and contributions to
research gaps

This thesis provides a contribution to the field of geriatric emergency medicine by linking
system dynamics, community-based care, clinical phenotypes, and physiological risk
markers. The integrated approach adopted across the four studies addresses key gaps in the
literature:

o It demonstrates that triage practices are resilient under system-level pressure but
could benefit from strategic refinement.

o It highlights the limited impact of untargeted mobile interventions and the need
for more integrated, patient-specific models.

o It clarifies the prognostic importance of NSC, challenging current triage norms
and supporting the inclusion of geriatric-specific risk indicators.

o It evaluates the udility and limits of vital signs in risk stratification, advocating for
more nuanced, multifactorial assessment frameworks.

Integrative perspective

Taken together, these four studies converge on a single message: current emergency care
systems are not adequately designed to manage the complex risks of older adults. Triage
tools undervalue frailty and cognitive dysfunction. Community-based alternatives are
under-integrated and poorly targeted. High-risk presentations like NSC are frequently
under-recognized. And standard physiological metrics fail to capture early deterioration in
geriatric patients with multimorbidity.

These limitations are documented in the geriatric emergency medicine literature, yet
implementation has been slow. This thesis contributes to that evidence base by offering a
coherent, empirically grounded assessment of where and why these gaps persist and what
types of reforms may be required.
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Strengths

This thesis offers several methodological and contextual strengths that enhance the
robustness and relevance of its findings.

Population-based and unselected cohorts

Some of the studies in this thesis employed a population-based approach, including all
individuals aged 65 years and older presenting to the emergency department, regardless of
presenting complaint or hospital affiliation. This inclusive design reduces selection bias and
supports external validity. The study populations are likely representative not only of the
regional population but also of older adults in other Scandinavian healthcare systems with

similar organizational structures.

Use of real-world, integrated registry data

Paper II-1V used data from RHIP, a comprehensive regional health information system
integrating hospital, primary, and municipal care. This allowed for longitudinal tracking of
healthcare utilization, including emergency visits, admissions, and mortality. The absence
of selection based on enrolment or consent procedures reduces participation bias and

enhances the validity of findings (296).

Focus on understudied but clinically relevant areas

The thesis addresses important and underexplored domains in geriatric emergency
medicine, such as triage during crowding, mobile care team interventions, and NSC. By
focusing on short-term outcomes such as 7-day mortality and 72-hour revisits the research
identifies critical early indicators of risk, with direct implications for clinical management
and healthcare planning (178).

Analytical rigor and system-level considerations

Multivariable analyses were applied to adjust for potential confounders, and subgroup
analyses were conducted where relevant. Seasonal adjustments accounted for temporal
variation in care demand. Healthcare system-level factors, such as hospital bed occupancy,
were included, an often-overlooked variable in emergency care research that adds contextual

validity to the findings (297).
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Relevance for policy and clinical practice

The results have implications for the design and evaluation of alternative care models for
older adults, particularly in the context of ED crowding and the increasing burden of
complex geriatric patients. The work supports the importance of integrated care pathways
and points to the potential benefits of enhanced home-based interventions, triage
optimization, and improved recognition of high-risk presentations (298).

Limitations

Several limitations should be acknowledged in interpretating the findings of this thesis.

Study setting and generalizability

Paper I was conducted at a single ED, which inherently limits the generalizability of its
findings to other settings. While the redirection of patients to alternative levels of care, such
as primary care or municipal services, remains relatively uncommon internationally, it is a
well-established practice in Sweden. This difference in care pathways may reduce the
comparability of results to other healthcare systems (117, 299).

Data scope and registry-based design

Retrospective data were obtained from electronic medical records. Paper II-IV used data
from the RHIP, which integrates healthcare utilization across hospital, primary, and
municipal care in the region. This system enabled population-level analyses of individuals
aged 65 years and older, minimizing selection bias by including all eligible older adults
presenting to the ED. Paper I used data from a single ED and included patients across all
ages. The use of registry-based data, while comprehensive, introduced certain limitations
common to observational studies. These include the potential for documentation errors and
missing values, for example, LOC was not recorded in approximately one-third of cases.
For studies relying on RHIP, outcomes such as revisits or admissions occurring outside
Region Halland may not have been captured, although such events are likely infrequent
given the regionally integrated care system.
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Grouped bed-occupancy levels and statistical power

Due to sample size constraints, hospital bed occupancy had to be grouped into broader
categories when analysing 72-hour ED revisits. While this allowed for detection of group-
level differences of 2% or more, it reduced analytical granularity and may have obscured

subtler associations.

Frailty and geriatric-specific variables

While morbidity was assessed using the CCI, this measure does not adequately capture key
geriatric syndromes such as frailty, functional impairment, or cognitive decline. These
factors are known to be critical predictors of outcomes among older adults. Unfortunately,
routine frailty assessments are not currently embedded in hospital records in Sweden,
precluding their inclusion in this thesis. This omission limits the ability to fully understand
risk stratification and the trajectory of vulnerable older patients (48).

Constraints in the evaluation of mobile care teams

The mobile care team intervention was limited to weekday office hours, potendially
underestimating its effect on acute care use. The intervention was not specifically targeted
toward high-utilizer patients who typically account for a large proportion of ED visits,
potentially diluting its overall impact. The relatively low number of recorded patient
contacts during the study period also limits statistical power. Moreover, the study did not
assess patient-reported outcomes such as perceived safety, autonomy, or quality of life.
Future research should incorporate qualitative methods to capture these important non-
clinical dimensions.

Chief complaint classification and trauma exclusion

The thesis focused on NSC and high-risk chief complaints such as dyspnea, chest pain, and
abdominal pain, which are well-established in the literature. Trauma, although a frequent
cause of ED visits among older adults, was excluded due to its heterogeneous nature,
encompassing diverse mechanisms and severity levels that are difficult to categorize
meaningfully for this type of analysis. This exclusion limits the applicability of findings to
trauma-related presentations, which remain a significant contributor to ED workload and
geriatric morbidity (300).
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Temporal and causal limitations

Most analyses focused on short-term outcomes such as 7-day mortality. While valuable for
identifying immediate risks, this focus does not capture long-term health trajectories or the
underlying causes of death. As with all observational studies, the findings throughout this
thesis reflect associations rather than causal relationships. Although multivariable regression
techniques were applied to adjust for confounding, residual confounding cannot be ruled
out. Definitive conclusions regarding the causal impact of triage decisions, bed occupancy
levels, or mobile team interventions require further investigation using prospective designs
or randomized controlled trials.

Recommendations for future research

To address the limitations identified in this thesis and to advance the field of geriatric
emergency medicine, future research should consider the following priorities:

e Conduct prospective studies incorporating geriatric-specific variables, such as
frailty, functional status, cognitive impairment, and polypharmacy. These factors
are not routinely captured in registry data but are known to significantly influence
clinical outcomes in older adults. The integration of validated frailty screening
instruments into electronic health records would facilitate more precise risk
stratification and inform individualized care strategies.

o Investigate long-term outcomes among older ED patients beyond the short-term
metrics (7-day mortality and 72-hour revisits) used in this thesis. Future studies
should examine trajectories of functional decline, institutionalization, quality of
life, and long-term mortality. Linking ED data with primary care, rehabilitation,
and municipal home care records would enable a more holistic understanding of
patient pathways and care transitions.

e FEvaluate the effectiveness and cost-efficiency of mobile care team
interventions through rigorously designed studies, such as randomized controlled
trials. Research should assess not only reductions in acute care use but also patient-
centred outcomes, including perceived safety, autonomy, and continuity of care.
Tailoring interventions to high-risk or high-utilizer patient subgroups may
enhance their impact and efficiency.

e Develop and validate decision-support tools or risk stratification models to assist
in the management of NSC, which remain diagnostically challenging and are
associated with worse outcomes. Given the complexity and heterogeneity of NSC,
both quantitative and qualitative research is needed to improve triage accuracy and
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understand how older patients experience vague or atypical presentations in
emergency settings.

e Explore the role of healthcare system-level variables such as in-hospital bed
occupancy, triage prioritization, and resource availability on clinical outcomes,
safety, and patient flow. The development of systems-based simulation models
could help evaluate the impact of organizational dynamics on emergency care
performance and inform evidence-based policy and resource planning during

periods of high demand.

By pursuing these research directions, future studies can contribute to more personalized,
equitable, and systemically informed approaches to emergency care for the growing
population of older adults.

Conclusion

This thesis offers a forward-looking contribution to the evolving field of geriatric emergency
medicine. Through four interlinked studies, it exposes critical tensions between the growing
clinical complexity of older adults and the structural limitations of emergency care systems
designed for younger, acutely ill populations.

The findings reveal that triage processes remain resilient under systemic strain but not
necessarily sensitive to geriatric vulnerability. Mobile care teams increase access but fall
short without strategic targeting and integration. Non-specific complaints, long dismissed
as diagnostically vague, emerge here as powerful predictors of poor outcomes. And while
initial vital signs signal risk, their modest predictive value underscores the limitations of
relying on single-parameter assessments in a population defined by complexity.

Taken together, this work challenges the current emergency care paradigm and calls for a
more tailored, multifactorial, and person-centred approach. It advocates for triage systems
that recognize frailty, care models that reach beyond episodic contact, and clinical tools that
embrace, not overlook, the ambiguity inherent in aging.

In doing so, the thesis not only addresses persistent gaps in research but also lays a
foundation for reimagining how we identify, assess, and care for older adults in emergency
settings where time is short, complexity is high, and the stakes are often greatest.
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Directions and clinical implications

Geriatric competence in emergency care

As the population ages, EDs increasingly serve as critical points of care for older adults, who
frequently present with complex, multifactorial health issues. This demographic shift
demands a corresponding evolution in ED practice, one that recognizes the unique clinical
features and care needs of geriatric patients.

The findings in this thesis underscore the need for improved geriatric competence among
ED staff. Traditional emergency medicine training, which often prioritizes rapid, disease-
specific interventions, may not sufficiently prepare clinicians to manage the atypical
presentations, polypharmacy, cognitive impairment, and functional decline frequently seen
in older patients. Targeted education in geriatrics for emergency physicians, nurses, and
support staff is essential.

Implementing structured training programs that cover geriatric syndromes, cognitive and
functional assessment, and end-of-life care can enhance clinical decision-making and risk
stratification. Practical tools, such as delirium screening instruments, frailty indices, and
structured discharge planning protocols, should be integrated into ED workflows to guide
personalized and appropriate care.

Incorporating frameworks such as the “4Ms” can support a more holistic, person-centred
approach in the ED, even when time constraints preclude a comprehensive geriatric
assessment. This is particularly valuable in high-pressure ED environments, where decisions
must be made rapidly but still require consideration of long-term outcomes and the
patient's overall health trajectory.

From a systems perspective, improving geriatric competence supports more effective triage,
reduces unnecessary hospitalizations, and facilitates safer transitions of care. It also
contributes to greater efficiency and resource use, as care can be better aligned with patients’
actual needs and prognosis.

In conclusion, investing in geriatric education and embedding geriatric principles in
emergency care delivery is not only clinically necessary but also strategically beneficial for
health systems facing rising geriatric demand. Strengthening geriatric competence in EDs
is a key step toward delivering safer, more effective, and more dignified care for older adults.
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Implement frailty and delirium screening in the ED

Routine screening for frailty and delirium in older adults at the ED enables early
identification of high-risk patients, targeted clinical interventions and contributes to
improved care and clinical outcomes.

Screening for frailty

Frailty is a well-established predictor of adverse outcomes in older adults, including
increased mortality, longer hospital stays, functional decline, and readmissions [1-3]. Early
identification of frailty in the emergency department (ED) is essential for guiding clinical
decision-making and tailoring care pathways.

Although various screening tools exist, such as CFS and FRESH, the priority in the ED
should be to identify frailty, not necessarily to grade its severity. Recognition alone enables
timely interventions, such as geriatric assessment, palliative care consultation, or enhanced
discharge planning, which may improve outcomes even in the absence of formal scoring.

Despite its clinical value, frailty screening is not routinely implemented or documented in
many EDs, limiting its potential impact on continuity of care. Integrating brief, feasible
tools into standard ED practice could help ensure that frailty is recognized and acted upon
early.

Screening for delirium

Delirium is a common but underdiagnosed condition in older adults at the ED. Delirium
is associated with higher mortality, prolonged hospitalization and increased use of
healthcare resources. Early detection by screening is necessary to identify and treat
underlying causes.

Recognizing both frailty and delirium in the ED can support more informed clinical
decision-making, including the need for hospital admission, targeted interventions, or safe
discharge with appropriate follow-up. Early identification of patients at higher risk of
complications enables ED staff to prioritize care, reduce crowding, and enhance overall care
efficiency. As frail older adults are particularly susceptible to delirium a common but
frequently missed acute condition, routine delirium screening should be integrated
alongside frailty assessments. Together, these evaluations can improve risk stratification and
contribute to better outcomes for the geriatric population in emergency care settings.

88



Implement protocols for non-specific
complaints in the ED

Older adults frequently present to the ED with NSC, which often lack localized or classic
signs of illness. This makes rapid assessment and diagnosis particularly challenging. Given
the diagnostic complexity and vulnerability of this population, there is a clear need for
tailored clinical protocols that support early recognition of serious underlying conditions in
older patients presenting with NSC. In addition to protocol development, targeted training
in geriatric emergency medicine is crucial. Enhancing ED staff knowledge of atypical
presentations, geriatric syndromes, and age-related physiological changes can significantly
improve clinical decision-making. Routine assessments for frailty and delirium should also
be considered, as these are common, underrecognized contributors to poor outcomes in
older adults.

These strategies: tailored protocols, ongoing education, and systematic screening, can
improve diagnostic accuracy, ensure timely and appropriate care, reduce unnecessary
admissions, and ultimately enhance the safety and quality of emergency care for the aging
population.

Geriatric-adapted triage

Tailored triage methods for older adults could be a way forward in improving the care for
older adults at the ED. This population often presents with atypical symptoms, multdiple
comorbidities, and unique physiological responses that standard triage protocols may not
adequately capture. Traditional triage systems are generally designed around the
presentation of acute, singular complaints common in younger populations. In contrast,
older adults may exhibit subtle or non-specific signs of severe illness, making it more
challenging to assess their true level of urgency using conventional methods.

By developing and implementing triage protocols that account for age-specific factors (such
as frailty, cognitive impairment, polypharmacy and the presence of multiple chronic
conditions) healthcare providers can improve the accuracy of urgency assessments. A triage
system for older adults could facilitate identification of critical conditions, ensuring that
older patients receive prompt and appropriate care, which is vital for reducing
complications and preventing deterioration.
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Improved triage for geriatric patients can lead to:

Reduced morbidity and mortality: Early and accurate identification of high-risk
patients

Optimized use of resources: Accurate triage helps ensure that limited resources at the
ED are directed toward those most in need, reducing overcrowding and waiting
time.

Enhanced patient satisfaction and safety: A system that acknowledges the complex
needs of older adults can lead to better overall care and higher levels of patient
trust and satisfaction.

Improved care coordination: Tailored triage protocols can facilitate better
communication and coordination for the team at the ED which is essential for
managing the multifaceted health issues common in older populations.

Future research should focus on the development and validation of triage tools specifically

tailored for older patients. These tools should incorporate clinically feasible predictors such

as frailty indicators, functional impairment, and altered mental status. A simple, rapid

scoring system should be designed for use at triage and tested for its ability to predict

outcomes such as short-term mortality, hospital admission, and ED revisits.

Initial model development should include retrospective validation using large datasets,

followed by prospective testing in real-world ED settings to assess usability, accuracy, and

impact on care delivery. Ideally, such models would function as an adjunct to existing triage

systems, adding a geriatric-informed risk layer to support early decision-making.

Collectively, these changes can help close critical gaps in emergency care for older adults

improving early risk identification, care delivery, and health outcomes in this vulnerable

and growing population.
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Populirvetenskaplig sammanfattning

Bakgrund

En &ldrande befolkning innebir stora utmaningar for sjukvirden, sirskilt inom
akutsjukvirden dir ildre patienter ofta ir skora och har flera sjukdomar samtidigt. Aldre
patienter soker ofta med diffusa symptom som kan vara svira att tolka pa en
akutmottagning. Anvindningen av flera likemedel i kombination med samsjuklighet kan
paverka mitvirden som anvinds vid bedémning och prioritering pd akutmottagningen.
Mitvirden som ofta anvinds 4r puls, blodtryck, syresittning, andningsfrekvens, temperatur
och bedémning av medvetandegrad. Aldre personer ir mer sarbara in yngre, de soker oftare
vard pa akutmottagningen och har en 6kad risk f6r komplikationer och déd i samband med
akutbesok och sjukhusinliggningar. Detta stiller sirskilda krav pd handliggningen pa
akutmottagningen. De system som anvinds for att identifiera potentiellt livshotande
tillstind 4r i huvudsak utvecklade fér yngre patienter och har dirfor begrinsad kinslighet
for diffusa symptom och subtila férindringar i mawvirden som 4r vanligt hos dldre personer.
Denna avhandling undersoker nyckelfaktorer som paverkar besok pa akutmottagningen,
andel som lidggs in pd sjukhus och dédlighet inom akutsjukvard for ildre patienter, med
malet att optimera varden och stirka patientsikerheten. Genom att identifiera och analysera
riskfaktorer for dldre patienter i samband med ett akutbesdk kan forskningen bidra med
kunskap som kan anvindas for att forbattra vardprotokoll, koordinera virden effektivare
samt minska riskerna for ildre patienter i samband med akutmottagningsbesék och
sjukhusvistelser. Att méta dessa utmaningar ar avgorande for att sikerstilla att framtidens
akutsjukvird kan tillgodose behoven hos en vixande dldre befolkning.

Metod

Avhandlingen bygger pa hilsodata fran Region Skine samt Region Halland mellan 2011-
2018. I avhandlingens forsta del registrerades 160 462 besok pi akutmottagningen i
Helsingborg mellan 2011-2012. I detta arbete lig fokus pé triagering pa akutmottagningen
samt om det fanns kopplingar mellan tillgingen pa vérdplatser pé sjukhuset och prioritering
av véirdnivd pa akutmottagningen. Hypotesen var att fler patenter hinvisas frin
akutmottagningen till exempelvis primérvirden nir belastningen pd sjukhuset 4r hogre. 1
avhandlingens andra delen utvirderades ett nystartat mobilc hembesoksteam i Region
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Halland dér malet med inférandet var att minska antalet akutmottagningsbesék bland dldre
patienter med kommunal hemsjukvard. Syftet med denna del av avhandlingen var att
utvirdera om mingden akutbesok samt sjukhusinliggningar minskade efter inférandet av
ett mobilt hembesoksteam. Tredje delen i avhandlingen analyserade om det fanns nigra
skillnader i inliggningsfrekvens och dodlighet mellan olika vanliga sokorsaker hos ildre
patienter pa akutmottagningen. Studien genomfordes med data frin akutmottagningar i
Region Halland under 2016. Under 2016 registrerades 15 528 akutbesok dir patienterna
var dldre dn 65 4r. De som sokte med andfiddhet, brostsmirta, buksmirta och diffusa
symptom inkluderades vilket ledde till en studiepopulation pd 4927 patienter. I den fjirde
och sista delen av avhandlingen analyserades mitvirden (blodtryck, puls, syresittning,
andningsfrekvens, temperatur och medvetandegrad) pd akutmottagningarna i Region
Halland f6r 25450 ildre patienter. Syftet var att identifiera om det fanns nigra
associationer mellan olika mitvirden och okad risk for dod.

Resultat

I avhandlingens forsta del registrerades 37129 besok dir 53% fick stanna kvar for
bedémning pa akutmottagningen. Aldre patienter fick stanna pa akutmottagningen for en
bedémning i nigot hogre utstrickning in yngre patienter. Andelen hinvisningar frin
akutmottagningen 6kade inte nir det var brist pa vardplatser pa sjukhuset. Andra delen i
avhandlingen kunde visa att de patienter i hemsjukvarden som hade tillging till ett mobilt
hembesoksteam hade lite fler kontakter med sin likare i primirvarden men studien kunde
inte visa pa ndgon minskning nir det giller akutbesok, inldggningar eller antal virddygn.
Avhandlingens tredje del kunde visa att patienter som soker med andfdddhet och ospecifika
symptom hade hogst dodlighet och lades in pa sjukhuset i hogre utstrickning dn patienter
som sokte for brost- eller buksmirta. Resultaten fran den fjirde delen av avhandlingen
kunde visa att patienter med lagt blodtryck, hog puls, lag syresittning i blodet samt
paverkad medvetandegrad hade en okad dodlighet. Bedomning av medvetandegrad
missades eller fanns inte registrerade i 29% av fallen.
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Diskussion/slutsats

Avhandlingen belyser flera utmaningar for akutsjukvirden och behovet av att anpassa
bedémningen och omhindertagande utifrin ildre patienters forutsittningar. Férsta
bedémningen pd akutmottagningen fungerar effektivt dven nir det 4r brist pa vardplatser
pa sjukhuset vilket sikerstiller att medicinska bedémningar inte dventyras. Tvirtom s
verkar fler patienter slippas in pa akutmottagningen nir sjukhuset har en hég belastning
vilket tyder pé en forsiktig strategi som borde gynna dldre patienter som ofta har ett behov
av en noggrann utredning. Intentionen att minska antalet inliggningar och akutbessk
genom ett mobilt hembesdksteam hade ingen tydlig effeke vilket antyder att mer riktade
insatser for patienter med hog virdkonsumtion kan behovas. Aldre patienter med ospecifika
symptom hade lingre vardtider och en 6kad risk for déd vilket understryker behovet av
tydliga rikelinjer for denna patientgrupp. Aldre patienter med paverkad medvetandegrad
har en okad risk f6r déd men det missas ofta i den forsta bedémningen pé
akutmottagningen vilket betonar behovet av att rutinmissigt screena for paverkat mentalt
status for att tidigt kunna behandla bakomliggande orsaker.

Sammantaget framhiver resultaten frin de olika delarna i avhandlingen behovet av att
anpassa akutsjukvarden efter de sirskilda forutsittningar som finns hos manga ildre
patienter for att oka patientsikerheten, optimera resursanvindningen och forbittra
vérdkvaliteten for denna vixande och sarbara patientgrupp.
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