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Abstract

Delirium is a significant geriatric condition associated with adverse clinical and
economic outcomes. The cause of delirium is usually multifactorial, and person-
centered multicomponent approaches for proper delirium management are required.
In 2017, the John A. Hartford Foundation and the Institute for Healthcare Improve-
ment (IHI) launched a national initiative, Age-Friendly Health System (AFHS),
promoting the use of a framework called 4Ms (what matters, medication, mentation,
and mobility). The 4Ms framework's primary goal is to provide comprehensive and
practical person-centered care for older adults and it aligns with the core concepts of
optimal delirium management. In this special article, we demonstrate how a tradi-
tional delirium prevention and management model can be assessed from the per-
spective of AFHS. An example is the crosswalk with the Hospital Elder Life
Program (HELP) Core Interventions and the 4MS, which demonstrates alignment in
delirium management. We also introduce useful tools to create an AFHS environ-
ment in delirium management. Although much has been written about delirium
management, there is a need to identify the critical steps in advancing the overall
delirium care in the context of the AFHS. In this article, we suggest future direc-
tions, including the need for more prospective and comprehensive research to
assess the impact of AFHS on delirium care, the need for more innovative and
sustainable education platforms, fundamental changes in the healthcare payment
system for proper adoption of AFHS in any healthcare setting, and application of
AFHS in the community for continuity of care for older adults with delirium.
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INTRODUCTION

Delirium is an acute disorder of attention and cognition
that is highly prevalent, affecting almost 30% of hospital-
ized older adults in general medicine and over 75% of
those in the intensive care unit settings.' In the
United States, more than 2.6 million older adults
develop delirium annually with associated healthcare
expenditures of more than $164 billion.” Patients who
experience delirium are at greater risk of institutionali-
zation and mortality,3 and more evidence has been
accumulated demonstrating the association of delirium
with long-term cognitive decline and incident
dementia.*"® The cause of delirium is often multifacto-
rial, and person-centered multicomponent approaches
to prevent and manage delirium are needed to address
delirium effectively.

In 2017, the John A. Hartford Foundation and the
Institute for Healthcare Improvement (IHI) launched a
national initiative, Age-Friendly Health System (AFHS).”
The AFHS initiative introduced a framework called the
4Ms (what matters, medication, mentation, and mobility)
that any healthcare system can use to address multiple
aspects of the older adults' individual abilities, needs,
values, and goals to build an ideal ecosystem to address
delirium.

The foundation of AFHS includes the following
“an essential set of evidence-based practices which
causes no harm and aligns with What Matters to the
older adult.”” The two key drivers of AFHS are: speci-
fying the 4Ms for each older adult (assess) and incor-
porating the 4Ms into interprofessional care delivery
and documentation (act on). The team should assess
what they are already doing with respect to care prac-
tices for each of the 4Ms and identify areas for
improvement.

The 4Ms framework's overarching goal is to provide
comprehensive and practical person-centered care for
hospitalized older adults. This framework also aligns
with the core concept of the optimal management of
delirium, which is often multifactorial and requires more
comprehensive multicomponent approaches to identifica-
tion, prevention, and treatment.

Therefore, the American Delirium Society held a
preconference for AFHS in June 2022, to review the
core concepts of AFHS and its implication for optimal
delirium management. Experts in delirium manage-
ment and AFHS shared practical examples of using
AFHS and discussed the current knowledge gaps. This
paper summarizes and builds on the content discussed
during the preconference and suggests future direc-
tions for optimal management of delirium in the con-
text of AFHS.

Key points

o Age-Friendly Health System's (AFHS) 4Ms
(what matters, mobility, medication, and men-
tation) can be used as a practical and compre-
hensive framework for optimal delirium
management in the hospital and the commu-
nity and further build an age-friendly
ecosystem.

« AFHS 4Ms in delirium management can be
readily adopted through several useful tools,
including integration of AFHS 4MS in the
EHR system, interprofessional education, and
estimation of financial benefit using the
return-on-investment calculator.

« More additional work to support the applica-
tion of AFHS to delirium management needs
to be conducted.

Why does this paper matter?

A practical and comprehensive person-centered
multicomponent care strategy for delirium man-
agement is critical to provide high-quality care
for older adults and prevent any harm. AFHS
4Ms are simple and versatile but still comprehen-
sive enough that any healthcare system can build
customized strategies upon; therefore, they have
a high potential to provide framework for opti-
mal delirium management.

AFHS IN DELIRIUM PREVENTION
AND MANAGEMENT

Because of its frequency and adverse outcomes, delirium
is a key concern for AFHS. In this section, we will discuss
how AFHS is related to programs providing optimal care
for delirium prevention and management.

HELP and AFHS

The Hospital Elder Life Program (HELP) was devel-
oped in the mid-1990s and published in a landmark
article in 1999.% It represents the earliest AFHS model
implemented in hundreds of hospitals around the
world. Since its inception, HELP has provided person-
centered, optimized care for older hospitalized
adults and presents a clear demonstration of how
effective delirium prevention requires addressing all
of the 4Ms.
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important to note that in addition to delirium prevention, Telephone Follow-Up
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post-acute care, and long-term care/nursing home settings.

Alignment of HELP with AFHS

The crosswalk provided in Figure 1 details how the HELP
protocols align with the 4Ms of AFHS. Many existing HELP
sites have already achieved AFHS recognition. Moreover,
many AFHS sites wishing to focus on delirium prevention
have implemented HELP. Hospitals can gain assistance in
their age-friendly journey through the AGS CoCare HELP
(https://help.agscocare.org), which provides tools needed to
achieve the 4Ms and implement a successful program. This
includes business planning tools and materials to “make a
case” for the program, standardized screening and enroll-
ment instructions, standardized intervention protocols, data
collection forms and instructions, and training tools includ-
ing multimedia training modules for all staff roles. Impor-
tantly, HELP provides an online support community,
monthly webinars, an annual continuing education confer-
ence, and HELP Centers of Excellence available to coach
sites in implementing and sustaining a program.

Screening, prevention, management, and
outcome measurement of delirium in AFHS

All of the recommended delirium screening tools from
IHI are evidence-based, with many derived from the

FIGURE 1 Crosswalk of Hospital Elder Life Program (HELP)
protocols with 4Ms (what matters, mobility, medication, and
mentation). *AGS CoCare®: HELP Program January 2023: https://
help.agscocare.org. #IHI Age-Friendly Health Systems January 2023:
http://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-
Systems/Documents/IHIAgeFriendlyHealthSystems_
GuidetoUsing4MsCare.pdf Age-Friendly Health Systems is an
initiative of The John A. Hartford Foundation and the Institute for
Healthcare Improvement (IHI) in partnership with the American
Hospital Association (AHA) and the Catholic Health Association of
the United States (CHA). Figure used with permission from IHI-
AFHS. iNICE = National Institute for Health and Care Excellence.

widely used Confusion Assessment Method (CAM),"”
including the UB-CAM instrument, which has a mobile
app.'® A comprehensive list of over 30 delirium tools can
be found at the Network for Investigation of Delirium:
Unifying Scientists (NIDUS; https://deliriumnetwork.
org/measurement/adult-delirium-info-cards) and Ameri-
can Delirium Society websites (https://
americandeliriumsociety.org/education/screening-tools). ~ THI
recommends screening for delirium in the acute care set-
ting at least every 12 hours.

HELP is one of the 17 evidence-based care models
that were examined in developing the 4Ms framework."?
While HELP is one of the programs that can be used for
developing an age-friendly hospital system, the 4Ms
framework can also be incorporated with other existing
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programs to develop both delirium prevention and man-
agement plans that are optimal for each care setting.
There are many other site examples, resources, and a
comprehensive toolkit available from IHI to optimize
delirium care within AFHS. These resources can be
accessed on their website and in a book on age-friendly
care.”?® The resources provide step-by-step instructions
for the implementation of delirium care and quality
improvement methods. These include assessment tools
and workflow diagrams for 4Ms and delirium care, exam-
ples of plan-do-study-act cycles and worksheets, tips on
how to support and organize a team for care, and mea-
sure the impact of delirium and age-friendly care.

IHI provides a guide for understanding both process
and outcome measures for delirium care, and includes
measurement principles, to conduct small tests of change
in your health system. Some of the AFHS measures rele-
vant to delirium include the number of patient interac-
tions for individuals 65 years of age and older receiving
age-friendly care, 30-day all-cause readmission rates,
average length of stay, percentage of patients 65 and
older with positive results on a delirium assessment, sat-
isfaction with care, and concordance with what matters.
Additional measures to consider for delirium include the
number of delirium-free days, delirium severity, healthy
days at home, delirium-related distress and caregiver bur-
den, and delirium complications such as falls, pneumo-
nia, and use of antipsychotics.*'**

Examples of addressing 4Ms in creating
“best practice” for delirium care

The AFHS provides the framework to address the four
core domains for optimal care for older adults, which is
comprehensive but also practical for implementation.
Furthermore, the 4Ms framework allows each healthcare
system to utilize its own resources to build specific strate-
gies to address 4Ms. This section introduces examples of
projects addressing 4Ms in creating the environment for
optimal delirium care.

Example 1: Maine medical center using HELP
to implement the 4Ms

HELP at Maine Medical Center was among the first Main-
eHealth programs to implement 4Ms care, which were
implemented in general medicine and surgical wards. The
synergy between the two programs is highly evident. Men-
tation is incorporated into enrollments (e.g., CAM, Mini-
Cog) and volunteer visits (orientation). Medication review
and interventions are completed at the time of enrollment

and during interdisciplinary team (IDT) rounds two times
per week. Mobility is similarly prioritized at IDT rounds,
and the team works closely with physical therapy and bed-
side nursing on a daily basis to graduate patients through
different levels of mobility with volunteers. What matters
is addressed through two questions: “What Matters most
to you during this hospitalization?” and “What Matters
most for your overall healing?” A What Matters tool is also
built into the EHR to be available to the care team and
volunteers for guiding their selection of activities, engage-
ment, and motivation.

Example 2: Case study of 4Ms in action for
delirium superimposed on dementia

Delirium serves as an exemplar of the importance and
necessity of assessing and acting on the 4Ms as a set. A
2022 published case study of an older adult who experi-
enced delirium superimposed on dementia (DSD) illus-
trates how the 4Ms work together. In this case study, an
older woman experienced DSD after being prescribed
oxybutynin in the face of an unrecognized dementia.**
Knowing if the older adult has an underlying dementia
and promoting delirium prevention and recognition is
key to optimal management of DSD (mentation). Involve-
ment of family caregivers is especially important in rec-
ognizing delirium in an older adult with underlying
cognitive impairment. Knowing what matters to the older
adult, for example, what makes them feel calm or happy,
is part of managing expressions of behavior in both
dementia and delirium.>*** Avoiding high-risk medica-
tions*® and focusing on mobility has both immediate and
long-term benefits to mentation and is a core interven-
tion for delirium.”’” The 4Ms framework emphasizes
assessing and acting on delirium in a way that is reliable,
equitable, and sustainable.

Example 3: Expansion of current geriatric care
model into AFHS 4M model

In 2003, Hartford Hospital in Connecticut began a nurs-
ing education program based on the Nurses Improving
Care for Healthsystem Elders (NICHE) program after rec-
ognizing the knowledge and practice gap in geriatric-
focused nursing approaches in the acute care setting. A
core group of nurses were recruited and nominated as
Geriatric Resource Nurses (GRNs) for their units and
offered facility-specific geriatric-focused prerecorded clas-
ses and NICHE GRN modules. The education program
quickly expanded and was added to core curriculum for
all graduate nurse residency participants. In 2017,
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Hartford Hospital established a grounding strategy for
the interprofessional delirium pathway built on the com-
bined NICHE-based education and AFHS framework,
resulting in a 40% reduction in delirium days and $6.5
million estimated annual savings related to delirium pre-
vention and mitigation.”® Notably, a key to the program's
adoption and success was a willingness to embrace
both the AFHS and NICHE framework. Hospital lead-
ership and administration valued geriatric care as a pri-
ority based upon their previous experience with the
critical role of GRNs in patient care. This approach to
combine already established NICHE with the newly
introduced AFHS framework allowed for rapid adop-
tion of AFHS in the institution. A crosswalk between
NICHE and AFHS has been well-documented demon-
strating how NICHE resources are aligned with AFHS
principles.**°

The additional learnings that apply to all three cases
include: (1) enlisting champions at all levels including
family caregivers; (2) gaining administrative support and
aligning delirium and AFHS care with strategic initia-
tives; (3) conducting small tests of change to codesign
and fit delirium care into staff workflow and increase
staff buy-in; (4) use of the EHR to schedule delirium
screening; (5) aligning delirium care with what matters;
and (6) sharing stories and case studies with staff to illus-
trate the success and power of good delirium and age-
friendly care.

CREATING AFHS ENVIRONMENT
FOR OPTIMAL DELIRIUM
MANAGEMENT

AFHS integration into electronic health
records

Electronic health records (EHR) integrated with AFHS
4Ms domains is a powerful tool for delirium prevention
and management with the capacity to provide reminders,
alerts, and tracking for compliance with the 4Ms. Specifi-
cally, each patient's goals (what matters) and activity with
graphed summaries (mobility) can be recorded in the
EHR. Moreover, EHR can leverage automated alert sys-
tems for potentially inappropriate or deliriogenic medica-
tions (medication) and provide reminders for regular
delirium screenings (mentation). The IHI provides
detailed instructions on embedding 4Ms into the two
most commonly used commercial EHR systems, Cerner
and EPIC.>° Although nascent, recent work has investi-
gated the use of artificial intelligence for detection of
delirium based on the data, which can be automatically
obtained from the EHR.*"** Natural language processing

may offer the capability to process the clinician's note
text to detect delirium when routine screening is not
feasible.’!

Interprofessional delirium education
in AFHS

Delirium education comes in many forms. Traditional
methods include classroom lecture, online voice-over
power point, and case-based discussion. Enhanced
learner engagement results from demonstration, hands-
on practice, and bedside coaching. Previous studies
among the nurses showed increased knowledge and con-
fidence in delirium assessment from traditional educa-
tional model, but behavioral changes and improved
clinical outcomes could be achieved when the education
model was combined with interactive learning.**>> Simu-
lation has recently become a popular strategy for educa-
tion of healthcare professionals which fosters teamwork
and critical thinking. Interactive education on delirium
care positively affects the knowledge, skills, confidence,
and attitudes of healthcare professionals and has led to
demonstratable positive outcomes including decreased
use of deliriogenic medications, mortality, length of hos-
pital stay, and delirium days in those who did develop
delirium.”® An escape room is an innovative hands-on
approach that highlights an empathy-building experience
while facilitating interprofessional collaboration, coordi-
nation, and communication through the use of puzzles,
clues, and prompts.*’

Financial aspects of delirium management
in AFHS

The integration of the 4Ms into a hospital's operating sys-
tem has the potential to deliver a financial return by low-
ering the overall cost of care due to reduced delirium
incidence and related complications. Making this case
can help garner the support of those in the administrative
suite for age-friendly care. Therefore, IHI provides an
intuitive and user-friendly return on investment (ROI)
calculator’® that the users can estimate the total cost
avoided by lowering the length of stay or hospital-
acquired complications from reduced delirium incidence,
total cost required to implement 4Ms, and overall net
financial benefit (Figure 2). Furthermore, it allows the
user to compare two scenarios, determine the magnitudes
of key variables that will result in achieving the user's tar-
get ROI, and perform sensitivity analysis to produce the
range of ROI depending on the range of the key
variables.
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Step 1. Determine the service line

Step 2. Population & 4Ms Period
Number of annual admissions
Number of years of 4Ms period

Step 3. 4Ms Costs
Start-up cost
Annual fixed expenses
Variable costs

Step 4. Estimates/Values:
Incidences of delirium or other complications
4Ms program effectiveness
Usual length of stay and extended length of stay due to delirium
Cost per day related to delirium

Step 5. Case cost from coding & payment for condition:
Revenue per case detected due to code modification for delirium
Detection & coding effectiveness

The ROI calculator estimates the total cost avoided, total 4Ms cost,
net benefit, and return on investment

FIGURE 2  Steps of using Return on Investment (ROI)
calculator. The resulting estimate of ROI is found to be higher
when the following conditions prevail: (i) the incremental cost of
providing age-friendly care is smaller; (ii) the incidence of delirium
before the introduction of age-friendly care is higher; (iii) the
effectiveness of such care in avoiding and reducing this incidence is
greater; and (iv) the daily cost of a hospital stay is more expensive.
https://www.ihi.org/Engage/Initiatives/Age-Friendly-Health-
Systems/Pages/Resources.aspx.

Delirium in AFHS and health equity

Delivery of equitable care to all older adults is an impor-
tant part of the AFHS,*® but there are still very few stud-
ies that have examined health equity in the context of
delirium care. One study of over 560 older adults under-
going major noncardiac surgery showed that the area
deprivation index, a marker of neighborhood poverty and
other disadvantages, was associated with incident delir-
ium and delirium severity. In this study, residing in the
most disadvantaged neighborhood (top 5 percentile) was
associated with twofold risk of incident delirium and
with greater delirium severity compared with the least
disadvantaged areas.’® Recently, there has been a study

that examined health equity factors in relation to the 4Ms
framework. Although delirium was not specifically exam-
ined in this study, females were more likely to be on
medications that are considered high risk*® by IHI for
their potential to increase the risk of delirium, including
benzodiazepines and antidepressants.*!

There have also been efforts to understand the role of
individual-level indicators of health equity in relation to
delirium, especially in regard to race and ethnicity. One
study of hospitalized older adults examined whether race
influences the agreement between delirium screening
results by research staff compared with clinical documen-
tation by providers and found no differences between
African American and mostly White patients.*” One
study examining the incidence and prevalence rates
of delirium did not find differences between African
American and White patients after adjusting for demo-
graphic and socioeconomic factors, disease severity, and
comorbidity.** An in-depth understanding of social deter-
minants of health will not only be important in identify-
ing specific risk factors and groups that are at higher risk
of developing delirium but would also be critical in
designing customized delirium interventions that are
impactful.**

DISCUSSION

AFHS 4Ms address the core aspects of high-quality care
for older adults, especially for optimal delirium manage-
ment (Figure 3). However, there are still several knowl-
edge gaps and important future directions to be explored.

First, research is needed to build stronger evidence of
the protective effect of the comprehensive 4Ms on delir-
ium prevention and management. To date, studies dem-
onstrate that addressing individual Ms improves the
quality of delirium care. For example, mobility—
promoting mobility during hospitalization or medica-
tion—avoiding high-risk medication, such as anticholin-
ergics or benzodiazepine, significantly optimizes delirium
care. In addition, there is heterogeneity in the outcome
metrics used to assess individual Ms and most are limited
to important but simple or one-dimensional measure. For
example, although the ROI calculator is an excellent tool
to estimate the financial saving in delirium prevention
using the 4Ms, further cost-effectiveness analyses are
needed to estimate the indirect cost associated with longi-
tudinal quality of life improvement. Importantly, differ-
ent stakeholders in the adoption of AFHS may place
value on different outcomes. Alignment of key outcomes
across stakeholders with precise definitions of measure-
ment and timeframes for reassessment could guide
researcher and clinician efforts to produce stronger and
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OPTIMAL DELIRIUM MANAGEMENT
AGE-FRIENDLY HEALTH SYSTEM 4Ms

MENTATION MEDICATION
Avoid
inappropriate,
deliriogenic

-\ medications

Routine delirium
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higher impact evidence to increase adoption rates of the
AFHS 4Ms.*

Second, the development of innovative and sustain-
able interprofessional education programming is needed
to integrate AFHS into practice for optimal delirium care.
Shifting from an approach where each profession oper-
ates in a silo to an interprofessional approach with efforts
and communication across health professionals is critical
to successful prevention and management of delirium in
AFHS.***® While this paper previously described the
potential of hands-on education program using a simula-
tion or escape room platform, further importance should
be placed on early incorporation of interprofessional edu-
cation. A novel path forward could be leveraging the
values of the AFHS 4Ms for optimal delirium manage-
ment as a basis for interprofessional courses, seminars,
and workshops attended simultaneously by several disci-
plines (e.g., physicians, nurses, pharmacists, physical
therapists, and social workers) in early phases of educa-
tion at the undergraduate and graduate school level. This
can facilitate the adoption of appropriate and effective
communication and cooperation patterns and habits
early in new professionals’ careers.

Third, a foundational change in the healthcare pay-
ment system is needed to support the adoption of com-
prehensive high-value care for older adults such as AFHS

4Ms. Prevention and delirium management for older
adults in the hospital is highly complex and requires a
person-centered approach consisting of efforts and
resources from an interprofessional team. While research
suggests AFHS may be cost-effective, further adoption
and the sustainability of AFHS faces barriers from the
current US fragmented payment structure that focuses
rigid predetermined dichotomous outcomes in individual
condition (e.g., prescription of specific medication for a
single medical condition) without considering the com-
plete case of the person. While these methods may work
at a population level, they run counter to person-centered
care, which is critical to AFHS.*® There have been efforts
to change the payment system to meet such comprehen-
sive care needs, including value-based purchasing, bun-
dled payment, or accountable care organizations.’”>'
However, systemic payment structure change will still
take time. An immediate step could be the formation of
dedicated conferences and working groups across the
multiple stakeholders of the healthcare system to discuss
the alignment of novel payment incentives and reim-
bursement practices with the cost-effective values of
AFHS. Such meetings could provide a guide for financial
reimbursement programs to incentivize AFHS as a sys-
tematic change in the US healthcare system that is facing
a drastic increase in the number of older adults it serves.
Finally, future research support and guidance from
dedicated grant-makers are needed to assess the applica-
tion of the AFHS core values into the community to build
a comprehensive Age-Friendly Health Ecosystem. Opti-
mal delirium management does not end at discharge
from acute or post-acute care settings as those who expe-
rience delirium may have persistent or recurrent delirium
symptoms post-discharge and are at increased risk of
dementia and depression.’*>* Moreover, evidence sug-
gests persons with dementia may develop delirium out-
side of the hospital setting.’* The AFHS provides a
framework of principles for expansion into the commu-
nity including outpatient, nursing home, home health,
rehabilitation, and pharmacy centers. In this age-friendly
ecosystem, non-pharmacologic person-centered care
based on what matters most to older adults could be
applied for optimal delirium prevention, maximizing
equitable care for all older adults, as well as mitigating
rehospitalization, physical or cognitive impairments.

CONCLUSION

We reviewed the core concepts of AFHS 4Ms, its clinical
implication for optimal delirium management, examples
of creating AFHS environments for delirium manage-
ment, current knowledge gaps, and future directions.
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AFHS 4Ms share the similar values of person-centered
non-pharmacologic care for optimal delirium manage-
ment with HELP and other delirium care models and can
be applied in any healthcare setting. It can be also incor-
porated with existing resources, such as EHR or educa-
tion methods to be fully integrated into everyday
practice. Furthermore, the AFHS 4Ms should be applied
beyond the hospital setting for continuous high-quality
delirium care even after acute or post-acute care dis-
charge. Although there are still knowledge gaps, need for
integration in education, and support from the healthcare
payment system for sustainability, AFHS 4Ms provide a
critical framework for optimal delirium management.
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