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Abstract  
Background: The 21st-century Emergency Department (ED) is faced with a rising number of patients with complex multi-

morbidity (CMM) presenting with acute deteriorations, or "acute-on-chronic" illness. These patients have intricate interactions 

between chronic diseases, polypharmacy, cognitive impairment, and social vulnerability that frustrate traditional single-organ 

emergency care and lead to diagnostic uncertainty, iatrogenic harm, and poor outcomes. 

Aim: The aim of this review was to summarize the literature on acute-on-chronic CMM in the ED and present the argument for 

the need to develop specialized, interdisciplinary protocols for physicians and nurses to improve care for this vulnerable 

population. 

Methods: A narrative synthesis of the literature was conducted. The review analyzed the nature of CMM patients, critiqued 

existing care models like Geriatric ED guidelines, and proposed new protocol elements. Two new conceptual tools were 

developed: a nursing assessment framework and a formal communication tool for transitions in care. 

Results: The comparison confirmed the presence of a mismatch between CMM patient needs and usual ED functioning. While 

models like GEDA provide a foundation, a more comprehensive, protocol-based solution is required. The review prompted the 

creation of two helpful tools: a protocol for a thorough nursing assessment (covering cognition, function, and social context) 

and a standard handoff tool for ensuring safe transitions to primary care. 

Conclusion: A paradigm shift toward proactive, holistic, protocol-driven care is required for acute-on-chronic CMM patients. 

Specialized interprofessional protocols are fundamental to advancing patient safety and promoting sustainable emergency care. 

Future research must focus on the validation of complexity screening tools and the evaluation of the impact of these protocols 

on patient-centered outcomes. 

Keywords: complex multi-morbidity, emergency medicine, geriatrics, clinical protocols, nursing assessment, care transitions, 

polypharmacy, patient complexity. 
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1. Introduction 

The ED's primary mission is the stabilization 

of life-threatening illness and the diagnosis of 

unforeseen illness and injury. The patient population 

that presents for emergency care, however, has 

undergone a paradigm shift. Driven by a global aging 

population and advanced medical science that 

prolongs life with chronic disease, EDs ever more 

frequently treat patients for whom one discrete 

"emergency" is the exception, rather than the rule (1, 

2). Instead, they are faced with a growing number of 

patients who have complex multi-morbidity (CMM)—

two or more chronic illnesses that cumulatively lead to 

functional impairment, increased healthcare 

utilization, and fragmented care (3, 4). When these 

patients are admitted with an acute decompensation or 

a new problem added to their baseline state, they pose 

the clinical dilemma of "acute-on-chronic" illness (5). 

Managing these patients in the time-

pressured, resource-scarce, and occasionally siloed 

environment of the ED is a stark incongruity between 

system design and patient requirement (6, 7). 
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Traditional ED pathways are often organ- or 

complaint-based (e.g., chest pain, abdominal pain, 

sepsis), which cannot reflect the intricate interplay of 

a patient's heart failure, chronic kidney disease, 

diabetes, and cognitive impairment (8). This can have 

a cascade of negative consequences, including 

diagnostic overshadowing, whereby new symptoms 

are incorrectly attributed to known diagnoses; 

inappropriate, costly, and possibly harmful diagnostic 

testing; and therapeutic conflicts, whereby treatment 

of one condition exacerbates another (9, 10). 

The consequences extend beyond the patient 

to the ED system itself. CMM patients have 

significantly longer ED lengths of stay, higher hospital 

admission rates, and are at higher risk of return visits 

and readmissions within 30 days (11, 12). They are 

also at particularly high risk for adverse events during 

transitions of care, such as medication errors and poor 

communication with outpatient providers (13, 14). 

The conventional ED model, built for rapid throughput 

and algorithmic accuracy, is ill-equipped to manage 

the uncertainty and high risk of acute-on-chronic 

presentations (15). 

There is a growing realization that there 

needs to be a paradigm shift. This needs to be from a 

reactive, disease-centered to a proactive, patient-

centered approach that identifies and addresses 

complexity (16). A critical component of this 

development is the development and implementation 

of specialty clinical protocols for the nursing and 

physician workforce. Protocols would provide a 

structured yet flexible system to guide the specialized 

evaluation, management, and disposition planning 

required by this population (17, 18). The aim of this 

narrative review is to synthesize the current evidence 

and conceptual frameworks of acute-on-chronic CMM 

care in the ED. 

The Acute-on-Chronic Patient: Defining a 

Complex Population 

One cannot define complexity by simply 

listing diagnoses for the acute-on-chronic CMM 

patient. Complexity arises in this instance through the 

dynamic interplay of medical, cognitive, 

psychological, functional, and social factors (19). Its 

defining feature is the presence of multiple interacting 

chronic conditions, such as cardiovascular disease, 

diabetes, COPD, and renal impairment (20). This 

medical complexity is very often coupled with 

polypharmacy, which is often defined as the use of five 

or more medications (21). Polypharmacy is a major 

risk factor for adverse drug events, drug-disease 

interactions (e.g., prescribing an NSAID for pain in a 

patient with CKD), and prescribing cascades, where a 

new drug is prescribed to treat the side effect of 

another (22, 23). In the ED, obtaining an accurate 

medication history is challenging but crucial because 

the presenting acute issue may directly be related to a 

medication problem (24). 

A significant proportion of CMM patients, 

particularly older patients, have some degree of 

cognitive impairment, dementia, or delirium (25). 

These conditions jeopardize history-taking, mask 

symptoms of acute illness, and complicate informed 

decision-making (26). Similarly, functional decline—

dependence in activities of daily living (ADLs) or 

instrumental ADLs (IADLs)—powerfully predicts 

negative outcomes, including institutionalization and 

death (27). A single ED visit for a fall may be the 

sentinel event that reveals the gradual deterioration in 

the ability of a patient to live safely at home (28). 

Care of CMM cannot be divorced from the 

social context. Social isolation, poverty, food 

insecurity, compromised health literacy, and frail 

systems of social support all have a profound impact 

on a patient's well-being and their ability to self-

manage chronic disease (29, 30). A COPD and CHF 

patient may be readmitted not because of a breakdown 

in medical care, but because they cannot afford their 

medication, have no transportation to their follow-up 

appointment, or live in a home with poor air quality 

(31). The ED then often becomes the default safety net 

when these social systems fail (32). Figure 1 

summarizes the conceptual framework of acute-on-

chronic complexity in the ED. 

 

 
Figure 1. Conceptual Framework of Acute-on-

Chronic Complexity in the ED 

Limitations of the Traditional Emergency 

Department Paradigm 

The ED's standard operation and cognitive 

paradigms are frequently inadequate to the needs of 

the acute-on-chronic patient, generating a series of 

systemic and clinical issues. The assessment and 

disposition time pressure can promote cognitive 

mistakes such as "anchoring," where clinicians focus 

on a single familiar diagnosis and prematurely shut 

down alternative possibilities (33). In a lethargic 

patient with established dementia, the symptom may 

at first be attributed to the dementia itself, thus missing 

an underlying infection, metabolic disturbance, or 

drug side effect (9). The non-specific presentation of 

illness in older, complex adults (e.g., falling, delirium, 

functional decline) only contributes to this diagnostic 

uncertainty (34). 

The ED itself is hazardous for sick, complex 

patients. Immobilization on a stretcher for prolonged 
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periods can lead to deconditioning and pressure ulcers 

(35). The threat of exposure to nosocomial infection is 

constant (36). Diagnostic testing carries risk, e.g., 

contrast-induced nephropathy in a patient with 

underlying renal failure, or procedural complications 

of sedation (37). A hospital admission, often 

precipitated from the ED, exposes the patient to the 

risks of delirium, functional decline, and other 

hospital-acquired complications (38). The ED, by 

definition, is a temporary environment. Discharge 

communication breakdown is a well-known culprit of 

adverse events (39). For the CMM patient, an 

inadequate handoff to the PCP or inaccurate 

medication reconciliation can lead to treatment delays, 

medication issues, and rapid return to the ED (14, 40). 

The absence of a robust, system-wide mechanism for 

communicating the complex discharge plan for a 

complex patient is a fundamental flaw in the care 

continuum.  

Existing Models and Evidence for Organized Care 

A number of existing models provide a 

foundation, evidence base for developing more 

comprehensive protocols for complex multi-morbidity 

(CMM) in the emergency department (ED), though 

largely focused on older adults. The most structured 

model seen is the Geriatric Emergency Department 

(GEDA) model, which promotes geriatric-focused 

care through guidelines that consist of screening for 

high-risk issues like delirium and functional decline, 

use of interdisciplinary teams, maintenance of a 

geriatric-friendly environment, and having formalized 

transition of care processes (41, 42). Evidence shows 

GEDAs reduce hospitalization and improve patient 

satisfaction, with heterogeneous effects on functional 

outcomes and readmissions (43, 44). While this 

framework is a necessary foundation, its geriatric 

primary focus needs to be expanded to younger 

patients with equivalent complexity, such as those 

with intellectual disability or young-onset multi-

morbidity. 

Aside from international models, single 

screening tools like the Identification of Seniors At 

Risk (ISAR) and Triage Risk Screening Tool (TRST) 

were piloted and validated to screen for high-risk older 

adults in the ED (45, 46). But while effective at 

flagging the need for more attention, such tools are risk 

identifiers, not management protocols, and do not 

specify what occurs next following a positive screen. 

Complementing these tools, research supports the 

efficacy of nurse-implemented interventions. 

Systematic reviews demonstrate that CGA in the ED 

prevents functional decline (47), and transitional care 

models led by advanced practice nurses have been 

found to reduce readmissions in chronic conditions 

like heart failure (48, 49). While these models 

highlight the primary role of nursing, they are often 

single research initiatives rather than comprehensive, 

standardized protocols with full integration into 

everyday ED practice. 

Recommended Components of Specialized Nursing 

and Physician Protocols 

Based on existing models and addressing 

identified gaps, we recommend that acute-on-chronic 

CMM patient specialized protocols be 

interdisciplinary, triggered by a positive screen for 

complexity, and integrated into ED flow. Possible 

essential components are outlined in the sections that 

follow. The ED nurse is typically the first and most 

frequent clinician interacting with the patient. They 

would be facilitated by a specialist nursing protocol to 

conduct a holistic evaluation of the patient outside the 

chief complaint. The protocol would be activated by a 

positive trigger (i.e., age >75, ISAR score ≥2, 

polypharmacy, or clinician suspicion). The core 

domains of such an assessment are outlined in Table 

1. 

 

 

The findings of this systematic assessment 

would be documented in a standard section of the 

electronic health record (EHR) and communicated 

directly to the attending physician to inform medical 

decision-making and disposition planning. The 

physician's role, integrally informed by the 

aforementioned nursing assessment, is to synthesize 

holistic patient data into a coherent, patient-centered 

management plan. One of the key components of a 

physician-driven protocol is the establishment of a 

framework for goal-concordant care. This is done by 

involving the patient and their caregivers early in the 

process of the encounter in a conversation regarding 

treatment preferences and goals of care in the setting 

of their acute illness and chronic illnesses, more than 

just code status, to find out what matters most to the 

patient, for instance, independence or comfort (56, 

57). Figure 2 illustrates the integration of the 

specialized nursing assessment protocol and physician 

management protocol — from patient entry to 

discharge transition. 

 
Figure 2. Interdisciplinary Protocol Model for ED 

Care 

 

Further, the protocol must guide a 

complexity-informed diagnostic strategy, fostering a 

"less is more" mindset that carefully weighs risk and 
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benefit of testing versus the patient's frailty and stated 

goals, and also provokes consideration of atypical 

presentations of illness, such as myocardial infarction 

as a cause of delirium (58). Finally, there must be a 

systematic decision-making process, which is a 

checklist for safe discharge wherein medication 

reconciliation is completed, follow-up visits are 

scheduled within an ideal time frame, necessary home 

care services are coordinated, and patient and 

caregiver education is delivered and understood. This 

structured process is completed by a clear contingency 

plan and formalized handoff communication to the 

PCP, for which a proposed template is provided in 

Table 2. 

Table 1: Key Domains for a Specialized Nursing Assessment Protocol for Acute-on-Chronic CMM Patients 
Domain Key Assessment Components Potential Screening Tools/Questions 

1. Cognitive Status • Baseline cognition vs. acute change (delirium) 

• Ability to provide history 

• Decision-making capacity 

• 4AT for delirium (50) 

• Short Blessed Test or Mini-Cog for 

dementia screening (51) 

• Informant questions: "Is his/her thinking 

worse than usual?" 

2. Functional Status • Pre-illness baseline for ADLs (e.g., bathing, 

dressing) and IADLs (e.g., shopping, managing 

medications) 

• Use of assistive devices 

• Recent falls (previous 6 months) 

• "Tell me what a normal day is like for 

you." 

• Direct questions: "Did you need help 

with bathing/dressing before coming in 

today?" 

• Timed Up-and-Go test if feasible (52) 

3. Medication Review • Accurate medication list (using brown bag 

review, pharmacy records) 

• Identification of high-risk medications (e.g., 

anticoagulants, insulin, opioids) 

• Adherence challenges 

• "Can you show me all the bottles of pills 

you take at home?" 

• Use of Beers Criteria or STOPP/START 

criteria as a reference (23, 53) 

• Collaboration with ED pharmacist if 

available 

4. Social & 

Environmental Context 

• Living situation (alone, with family, facility) 

• Availability of social support/caregiver burden 

• Access to food, transportation, financial 

resources 

• Advance care planning presence 

• "Who helps you at home?" 

• "What worries you about going home?" 

• Screening for health literacy (e.g., Single 

Item Literacy Screener) (54) 

• Inquiry about Health Care Proxy or 

MOLST/POLST forms 

5. Geriatric/Complex 

Syndromes 

• Screening for fall risk, frailty, pressure injury 

risk, incontinence 

• Clinical observation for frailty (e.g., 

slow gait, weakness) 

• Braden Scale for pressure injury risk 

(55) 

 

Table 2: Proposed Structured Communication Tool for ED-to-PCP Transition of Acute-on-Chronic CMM 

Patients 
Section Information to Include 

Patient Identifying Information Name, DOB, Date of ED Visit, MRN 

ED Provider Information Attending Physician Name, ED Contact Number 

Summary of ED Presentation • Chief Complaint 

• Pertinent ED course, diagnostics, and results 

• ED Diagnosis/Final Impression 

Baseline Complexity Assessment 

(from Nursing Protocol) 

• Cognition: Baseline status and any acute findings (e.g., "Baseline dementia, no 

signs of delirium") 

• Function: Pre-illness ADL/IADL status (e.g., "IADL-dependent, required home 

health aide for bathing") 

• Social: Key social factors (e.g., "Lives with daughter who is primary caregiver") 

Reconciliation & Treatment Plan • Medication Changes: List all medications stopped, started, or changed with clear 

instructions. 

• Pending Results: Note any lab/imaging results still pending. 

• Treatment Initiated: Antibiotics, steroids, etc., with planned duration. 

Follow-up Plan & Reason for 

Referral 

• Specific Action Requested: e.g., "Please reassess for functional decline in 5 

days," "Wound check in 1 week," "Re-evaluate diuretic dose." 

• Appointment Details: Date and time of scheduled follow-up. 

• Key Concerns for PCP: e.g., "Worsening heart failure symptoms," "Possible 

caregiver burnout." 

Patient/Caregiver Understanding Brief note on education provided and their apparent understanding (e.g., "Patient 

and daughter verbalized understanding of new medication and follow-up plan.") 

Implementation Challenges and Future Directions 
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Protocol development is only the starting 

point; actual implementation faces overwhelming 

challenges. The most significant barrier by far is 

perceived time pressures in a busy ED (59). A protocol 

must be streamlined with easy triggers and task 

delegation. Leveraging EHR integration for automated 

screening and documentation templates is crucial. The 

role of allied health professionals—clinical 

pharmacists for medication reconciliation, social 

workers for complex psychosocial assessment—is 

crucial and must be formally incorporated into the 

protocol (60). 

Outcome measures for these protocols must 

extend beyond traditional ED metrics like length of 

stay. Success must be measured by patient-centered 

outcomes: 30-day readmission rates, patient and 

caregiver satisfaction, functional preservation, and 

goal-concordant care (61). Demonstrating a return on 

investment, such as inpatient cost savings from 

avoided admissions, will be critical for health system 

buy-in and long-term sustainability. 

Conclusion 

One of the biggest challenges to modern 

emergency care is the rising number of patients with 

acute-on-chronic complex multi-morbidity. Their 

needs cannot be met by working harder within the 

constraints of an old-fashioned, disease-focused 

model. The redesign has to be considered and 

systematic. This review argues that the development 

and implementation of individualized, 

interdisciplinary protocols for medical and nursing is 

a cornerstone of this redesign. By providing a structure 

for holistic assessment, complexity-informed 

decision-making, and sustainable care transitions, 

these protocols can minimize iatrogenic risk, improve 

patient and provider satisfaction, and ultimately 

deliver more safe, effective, and compassionate care to 

the ED's most vulnerable patient population. The time 

has come to move from describing the problem to 

implementing and studying the solutions. 

 

References 

1. Samaras, N., Chevalley, T., Samaras, D., & 

Gold, G. (2010). Older patients in the 

emergency department: a review. Annals of 

emergency medicine, 56(3), 261-269. 

https://doi.org/10.1016/j.annemergmed.2010

.04.015 

2. Hwang, U., & Morrison, R. S. (2007). The 

geriatric emergency department. Journal of 

the American Geriatrics Society, 55(11), 

1873-1876. https://doi.org/10.1111/j.1532-

5415.2007.01400.x 

3. Salisbury, C. (2012). Multimorbidity: 

redesigning health care for people who use 

it. The Lancet, 380(9836), 7-9. 

https://doi.org/10.1016/S0140-

6736(12)60482-6 

4. Whitty, C. J., & Watt, F. M. (2020). Map 

clusters of diseases to tackle 

multimorbidity. Nature, 579(7800), 494-

496.  

5. Moffat, K., & Mercer, S. W. (2015). 

Challenges of managing people with 

multimorbidity in today’s healthcare 

systems. BMC family practice, 16(1), 129.  

https://doi.org/10.1186/s12875-015-0344-4 

6. Jay, S., Whittaker, P., Mcintosh, J., & 

Hadden, N. (2017). Can consultant 

geriatrician led comprehensive geriatric 

assessment in the emergency department 

reduce hospital admission rates? A 

systematic review. Age and ageing, 46(3), 

366-372. 

https://doi.org/10.1093/ageing/afw231 

7. Mattu, A., Grossman, S., Rosen, P., 

Anderson, R., Carpenter, C. R., Chang, A., ... 

& Wilbur, S. (Eds.). (2016). Geriatric 

emergencies: A discussion-based review. 

John Wiley & Sons.  

8. Hastings, S. N., & Heflin, M. T. (2005). A 

systematic review of interventions to 

improve outcomes for elders discharged from 

the emergency department. Academic 

Emergency Medicine, 12(10), 978-986. 

https://doi.org/10.1197/j.aem.2005.05.032 

9. Sanders, A. B. (2002). Missed delirium in 

older emergency department patients: a 

quality-of-care problem. Annals of 

emergency medicine, 39(3), 338-341. 

https://doi.org/10.1067/mem.2002.122273 

10. O'Connor, M. N., O'Sullivan, D., Gallagher, 

P. F., Eustace, J., Byrne, S., & O'Mahony, D. 

(2016). Prevention of hospital‐acquired 

adverse drug reactions in older people using 

screening tool of older persons' prescriptions 

and screening tool to alert to right treatment 

criteria: A cluster randomized controlled 

trial. Journal of the American Geriatrics 

Society, 64(8), 1558-1566. 

https://doi.org/10.1111/jgs.14312 

11. Lowthian, J. A., McGinnes, R. A., Brand, C. 

A., Barker, A. L., & Cameron, P. A. (2015). 

Discharging older patients from the 

emergency department effectively: a 

systematic review and meta-analysis. Age 

and ageing, 44(5), 761-770. 

https://doi.org/10.1093/ageing/afv102 

12. McCusker, J., & Verdon, J. (2006). Do 

geriatric interventions reduce emergency 

department visits? A systematic review. The 

Journals of Gerontology Series A: Biological 

Sciences and Medical Sciences, 61(1), 53-62. 

https://doi.org/10.1093/gerona/61.1.53 

13. Kripalani, S., Jackson, A. T., Schnipper, J. L., 

& Coleman, E. A. (2007). Promoting 

effective transitions of care at hospital 



A Systematic Review of Patient Complexity and Clinical Protocols: Acute-on-Chronic Multi-Morbidity Management…... 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Saudi J. Med. Pub. Health Vol. 2 No.2, (2025) 

380 

discharge: a review of key issues for 

hospitalists. Journal of hospital medicine: an 

official publication of the Society of Hospital 

Medicine, 2(5), 314-323. 

https://doi.org/10.1002/jhm.228 

14. Coleman, E. A., & Berenson, R. A. (2004). 

Lost in transition: challenges and 

opportunities for improving the quality of 

transitional care. Annals of internal 

medicine, 141(7), 533-536. 

https://doi.org/10.7326/0003-4819-141-7-

200410050-00009 

15. Gray, L. C., Peel, N. M., Costa, A. P., 

Burkett, E., Dey, A. B., Jonsson, P. V., ... & 

Hirdes, J. (2013). Profiles of older patients in 

the emergency department: findings from the 

interRAI Multinational Emergency 

Department Study. Annals of emergency 

medicine, 62(5), 467-474. 

https://doi.org/10.1016/j.annemergmed.2013

.05.008 

16. Sturmberg, J. P. (2021). Health and disease 

are dynamic complex-adaptive states 

implications for practice and 

research. Frontiers in psychiatry, 12, 

595124. 

https://doi.org/10.3389/fpsyt.2021.595124 

17. Conroy, S. P., Stevens, T., Parker, S. G., & 

Gladman, J. R. (2011). A systematic review 

of comprehensive geriatric assessment to 

improve outcomes for frail older people 

being rapidly discharged from acute 

hospital:‘interface geriatrics’. Age and 

Ageing, 40(4), 436-443. 

https://doi.org/10.1093/ageing/afr060 

18. Ellis, G., & Langhorne, P. (2005). 

Comprehensive geriatric assessment for 

older hospital patients. British medical 

bulletin, 71(1), 45-59. 

https://doi.org/10.1093/bmb/ldh033 

19. Safford, M. M. (2015). The complexity of 

complex patients. Journal of general internal 

medicine, 30(12), 1724-1725. 

https://doi.org/10.1007/s11606-015-3472-6 

20. Barnett, K., Mercer, S. W., Norbury, M., 

Watt, G., Wyke, S., & Guthrie, B. (2012). 

Epidemiology of multimorbidity and 

implications for health care, research, and 

medical education: a cross-sectional 

study. The Lancet, 380(9836), 37-43. 

https://doi.org/10.1016/S0140-

6736(12)60240-2 

21. Masnoon, N., Shakib, S., Kalisch-Ellett, L., 

& Caughey, G. E. (2017). What is 

polypharmacy? A systematic review of 

definitions. BMC geriatrics, 17(1), 230. 

https://doi.org/10.1186/s12877-017-0621-2 

22. Maher, R. L., Hanlon, J., & Hajjar, E. R. 

(2014). Clinical consequences of 

polypharmacy in elderly. Expert opinion on 

drug safety, 13(1), 57-65. 

https://doi.org/10.1517/14740338.2013.8276

60 

23. O’Mahony, D. (2020). STOPP/START 

criteria for potentially inappropriate 

medications/potential prescribing omissions 

in older people: origin and progress. Expert 

review of clinical pharmacology, 13(1), 15-

22. 

https://doi.org/10.1080/17512433.2020.1697

676 

24. Hohl, C. M., McGrail, K., & Sobolev, B. 

(2015). The effect of pharmacist-led 

medication review in high-risk patients in the 

emergency department: an evaluation 

protocol. Canadian Medical Association 

Open Access Journal, 3(1), E103-E110. 

https://doi.org/10.9778/cmajo.20140010 

25. Fick, D. M., & Mion, L. C. (2008). Delirium 

superimposed on dementia. AJN The 

American Journal of Nursing, 108(1), 52-60. 

DOI: 10.1097/01.NAJ.0000304476.80530.7

d 

26. Han, J. H., & Wilber, S. T. (2013). Altered 

mental status in older emergency department 

patients. Clinics in geriatric medicine, 29(1), 

101. 

https://doi.org/10.1016/j.cger.2012.09.005 

27. Katz, S., Downs, T. D., Cash, H. R., & Grotz, 

R. C. (1970). Progress in development of the 

index of ADL. The 

gerontologist, 10(1_Part_1), 20-30. 

https://doi.org/10.1093/geront/10.1_Part_1.2

0 

28. Tinetti, M. E., & Kumar, C. (2010). The 

patient who falls:“It's always a trade-

off”. Jama, 303(3), 258-266. 

doi:10.1001/jama.2009.2024 

29. Bickley, L., & Szilagyi, P. G. (2012). Bates' 

guide to physical examination and history-

taking. Lippincott Williams & Wilkins.  

30. Gottlieb, L. M., Hessler, D., Long, D., Laves, 

E., Burns, A. R., Amaya, A., ... & Adler, N. 

E. (2016). Effects of social needs screening 

and in-person service navigation on child 

health: a randomized clinical trial. JAMA 

pediatrics, 170(11), e162521-e162521. 

doi:10.1001/jamapediatrics.2016.2521 

31. Kangovi, S., & Grande, D. (2011). Hospital 

readmissions—not just a measure of 

quality. Jama, 306(16), 1796-1797. 

doi:10.1001/jama.2011.1562 

32. Doran, K. M., Raven, M. C., & Rosenheck, 

R. A. (2013). What drives frequent 

emergency department use in an integrated 

health system? National data from the 

Veterans Health Administration. Annals of 

emergency medicine, 62(2), 151-159. 

https://doi.org/10.1016/j.annemergmed.2013

.02.016 



Abdulmajeed Obaid Alanazi et.al. 
_____________________________________________________________________________________________________________ 

________________________________________________ 

Saudi J. Med. Pub. Health Vol. 2 No. 2 (2025) 

 

381 

33. Croskerry, P. (2003). The importance of 

cognitive errors in diagnosis and strategies to 

minimize them. Academic medicine, 78(8), 

775-780.  

34. Deasey, D., Kable, A., & Jeong, S. (2016). 

Emergency nurses attitudes towards older 

people in the emergency department: a cross-

sectional study. Contemporary Nurse, 52(2-

3), 369-380. 

https://doi.org/10.1080/10376178.2016.1224

122 

35. Baumgarten, M., Margolis, D. J., Localio, A. 

R., Kagan, S. H., Lowe, R. A., Kinosian, B., 

... & Mehari, T. (2008). Extrinsic risk factors 

for pressure ulcers early in the hospital stay: 

a nested case–control study. The Journals of 

Gerontology Series A: Biological Sciences 

and Medical Sciences, 63(4), 408-413. 

https://doi.org/10.1093/gerona/63.4.408 

36. O'grady, N. P., Alexander, M., Burns, L. A., 

Dellinger, E. P., Garland, J., Heard, S. O., ... 

& Healthcare Infection Control Practices 

Advisory Committee (HICPAC)(Appendix 

1). (2011). Guidelines for the prevention of 

intravascular catheter-related 

infections. Clinical infectious 

diseases, 52(9), e162-e193. 

https://doi.org/10.1093/cid/cir257 

37. Mitchell, A. M., Jones, A. E., Tumlin, J. A., 

& Kline, J. A. (2010). Incidence of contrast-

induced nephropathy after contrast-enhanced 

computed tomography in the outpatient 

setting. Clinical Journal of the American 

Society of Nephrology, 5(1), 4-9. 

DOI: 10.2215/CJN.05200709 

38. Inouye, S. K., Westendorp, R. G., & 

Saczynski, J. S. (2014). Delirium in elderly 

people. The lancet, 383(9920), 911-922. 

https://doi.org/10.1016/S0140-

6736(13)60688-1 

39. Forster, A. J., Murff, H. J., Peterson, J. F., 

Gandhi, T. K., & Bates, D. W. (2003). The 

incidence and severity of adverse events 

affecting patients after discharge from the 

hospital. Annals of internal medicine, 138(3), 

161-167. https://doi.org/10.7326/0003-4819-

138-3-200302040-00007 

40. Moore, C., Wisnivesky, J., Williams, S., & 

McGinn, T. (2003). Medical errors related to 

discontinuity of care from an inpatient to an 

outpatient setting. Journal of general 

internal medicine, 18(8), 646-651. 

https://doi.org/10.1046/j.1525-

1497.2003.20722.x 

41. Carpenter, C. R., Bromley, M., Caterino, J. 

M., Chun, A., Gerson, L. W., Greenspan, J., 

... & ACEP Geriatric Emergency Medicine 

Section, American Geriatrics Society, 

Emergency Nurses Association, and Society 

for Academic Emergency Medicine 

Academy of Geriatric Emergency Medicine. 

(2014). Optimal older adult emergency care: 

introducing multidisciplinary geriatric 

emergency department guidelines from the 

American College of Emergency Physicians, 

American Geriatrics Society, Emergency 

Nurses Association, and Society for 

Academic Emergency Medicine. Journal of 

the American Geriatrics Society, 62(7), 

1360-1363. 

https://doi.org/10.1111/jgs.12883 

42. Hogan, T. M., Losman, E. D., Carpenter, C. 

R., Sauvigne, K., Irmiter, C., Emanuel, L., & 

Leipzig, R. M. (2010). Development of 

geriatric competencies for emergency 

medicine residents using an expert consensus 

process. Academic Emergency 

Medicine, 17(3), 316-324. 

https://doi.org/10.1111/j.1553-

2712.2010.00684.x 

43. Hwang, U., Dresden, S. M., Southerland, L. 

T., & Meldon, S. W. (2024). Geriatric 

Emergency Departments. In Geriatrics 

Models of Care: Bringing'Best Practice'to an 

Aging America (pp. 231-237). Cham: 

Springer International Publishing. 

https://doi.org/10.1007/978-3-031-56204-

4_24 

44. Conroy, S. P., Ansari, K., Williams, M., 

Laithwaite, E., Teasdale, B., Dawson, J., ... & 

Banerjee, J. (2014). A controlled evaluation 

of comprehensive geriatric assessment in the 

emergency department: the ‘Emergency 

Frailty Unit’. Age and ageing, 43(1), 109-

114. https://doi.org/10.1093/ageing/aft087 

45. McCusker, J., Bellavance, F., Cardin, S., 

Trepanier, S., Verdon, J., & Ardman, O. 

(1999). Detection of older people at increased 

risk of adverse health outcomes after an 

emergency visit: the ISAR screening 

tool. Journal of the American Geriatrics 

Society, 47(10), 1229-1237. 

https://doi.org/10.1111/j.1532-

5415.1999.tb05204.x 

46. Hustey, F. M., Mion, L. C., Connor, J. T., 

Emerman, C. L., Campbell, J., & Palmer, R. 

M. (2007). A brief risk stratification tool to 

predict functional decline in older adults 

discharged from emergency 

departments. Journal of the American 

Geriatrics Society, 55(8), 1269-1274. 

https://doi.org/10.1111/j.1532-

5415.2007.01272.x 

47. Van Craen, K., Braes, T., Wellens, N., 

Denhaerynck, K., Flamaing, J., Moons, P., ... 

& Milisen, K. (2010). The effectiveness of 

inpatient geriatric evaluation and 

management units: a systematic review and 

https://doi.org/10.1016/S0140-6736(13)60688-1
https://doi.org/10.1016/S0140-6736(13)60688-1


A Systematic Review of Patient Complexity and Clinical Protocols: Acute-on-Chronic Multi-Morbidity Management…... 

__________________________________________________________________________________________________________________ 

________________________________________________ 

Saudi J. Med. Pub. Health Vol. 2 No.2, (2025) 

382 

meta‐analysis. Journal of the American 

Geriatrics Society, 58(1), 83-92. 

https://doi.org/10.1111/j.1532-

5415.2009.02621.x 

48. Naylor, M. D., Brooten, D. A., Campbell, R. 

L., Maislin, G., McCauley, K. M., & 

Schwartz, J. S. (2004). Transitional care of 

older adults hospitalized with heart failure: a 

randomized, controlled trial. Journal of the 

American Geriatrics Society, 52(5), 675-684. 

https://doi.org/10.1111/j.1532-

5415.2004.52202.x 

49. Coleman, E. A., Parry, C., Chalmers, S., & 

Min, S. J. (2006). The care transitions 

intervention: results of a randomized 

controlled trial. Archives of internal 

medicine, 166(17), 1822-1828. 

doi:10.1001/archinte.166.17.1822 

50. Bellelli, G., Morandi, A., Davis, D. H., 

Mazzola, P., Turco, R., Gentile, S., ... & 

MacLullich, A. M. (2014). Validation of the 

4AT, a new instrument for rapid delirium 

screening: a study in 234 hospitalised older 

people. Age and ageing, 43(4), 496-502. 

https://doi.org/10.1093/ageing/afu021 

51. Borson, S., Scanlan, J., Brush, M., Vitaliano, 

P., & Dokmak, A. (2000). The mini‐cog: a 

cognitive ‘vital signs’ measure for dementia 

screening in multi‐lingual 

elderly. International journal of geriatric 

psychiatry, 15(11), 1021-1027. 

https://doi.org/10.1002/1099-

1166(200011)15:11%3C1021::AID-

GPS234%3E3.0.CO;2-6 

52. Podsiadlo, D., & Richardson, S. (1991). The 

timed “Up & Go”: a test of basic functional 

mobility for frail elderly persons. Journal of 

the American geriatrics Society, 39(2), 142-

148. https://doi.org/10.1111/j.1532-

5415.1991.tb01616.x 

53. 2019 American Geriatrics Society Beers 

Criteria® Update Expert Panel, Fick, D. M., 

Semla, T. P., Steinman, M., Beizer, J., 

Brandt, N., ... & Sandhu, S. (2019). American 

Geriatrics Society 2019 updated AGS Beers 

Criteria® for potentially inappropriate 

medication use in older adults. Journal of the 

American Geriatrics Society, 67(4), 674-694. 

https://doi.org/10.1111/jgs.15767 

54. Morris, N. S., MacLean, C. D., Chew, L. D., 

& Littenberg, B. (2006). The Single Item 

Literacy Screener: evaluation of a brief 

instrument to identify limited reading 

ability. BMC family practice, 7(1), 21. 

https://doi.org/10.1186/1471-2296-7-21 

55. Bergstrom, N. (1988). The Braden scale for 

predicting pressure sore risk. Omaha, NE: 

University of Nebraska Medical Center.  

56. Sudore, R. L., & Fried, T. R. (2010). 

Redefining the “planning” in advance care 

planning: preparing for end-of-life decision 

making. Annals of internal medicine, 153(4), 

256-261. https://doi.org/10.7326/0003-4819-

153-4-201008170-00008 

57. Bernacki, R. E., & Block, S. D. (2014). 

Communication about serious illness care 

goals: a review and synthesis of best 

practices. JAMA internal medicine, 174(12), 

1994-2003. 

doi:10.1001/jamainternmed.2014.5271 

58. Tannou, T., Menand, E., Veillard, D., 

Contreras, J. B., Slekovec, C., Daucourt, V., 

... & French Choosing Wisely Geriatric 

Group of the SFGG Tannou T. Menand E. 

Veillard D. Somme D. Corvol A. (2021). 

Geriatric Choosing Wisely choice of 

recommendations in France: a pragmatic 

approach based on clinical audits. BMC 

geriatrics, 21(1), 705. 

https://doi.org/10.1186/s12877-021-02619-7 

59. Udesen, S. E. J., Nielsen, D. S., Andersen, N., 

Rasmussen, C. H., Mikkelsen, S., Braband, 

M., & Lassen, A. (2022). Healthcare 

professionals’ experience with emergency 

department-based acute care performed 

within nursing homes. Age and 

Ageing, 51(8), afac170. 

https://doi.org/10.1093/ageing/afac170 

60. Miranda, T. M. M., Petriccione, S., Ferracini, 

F. T., & Borges Filho, W. M. (2012). 

Interventions performed by the clinical 

pharmacist in the emergency 

department. Einstein (São Paulo), 10, 74-78. 

https://doi.org/10.1590/S1679-

45082012000100015 

61. Reuben, D. B., & Tinetti, M. E. (2012). Goal-

oriented patient care--an alternative health 

outcomes paradigm. The New England 

journal of medicine, 366(9), 777.  

 

 




