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Abstract
Objectives: An expert panel reviewed and summarized the literature related to the evidence for the 4Ms—what matters,
medication, mentation, and mobility—in supporting care for older adults. Methods: In 2017, geriatric experts and health
system executives collaborated with the Institute for Healthcare Improvement (IHI) to develop the 4Ms framework. Through
a strategic search of the IHI database and recent literature, evidence was compiled in support of the framework’s positive clinical
outcomes. Results: Asking what matters from the outset of care planning improved both psychological and physiological health
statuses. Using screening protocols such as the Beers’ criteria inhibited overprescribing. Mentation strategies aided in pre-
vention and treatment. Fall risk and physical function assessment with early goals and safe environments allowed for safe
mobility. Discussion: Through a framework that reduces cognitive load of providers and improves the reliability of evidence-
based care for older adults, all clinicians and healthcare workers can engage in age-friendly care.
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Background

Remarkable improvements in health and health care have led
to a longevity “bonus” in this country and around the world.
Currently, there are more than 46 million older adults aged
65 years and older in the United States, and by 2050, that
number is expected to grow to almost 90 million. By 2030,
one in five Americans is projected to be in this demographic
(Ortman et al., 2014).

The current system of care in the United States is frag-
mented and plagued by discontinuity and alarming rates of
error. We are not prepared to provide reliable continuity of
care for older adults. And we need a sense of urgency to
reimagine our care with this population (Tinetti et al., 2016).
In 2017, the John A. Hartford Foundation and the Institute for
Healthcare Improvement (IHI) partnered with the American
Hospital Association and the Catholic Health Association of
the United States to develop a social movement for Age-
Friendly Health Systems (AFHSs) (Mate et al., 2018). Age-
friendly health systems utilize a person-centered approach to
maintain the health of older adults based on evidence-based
care that improves health outcomes and prevents avoidable
harm. Age-friendly health systems employ a framework
called the 4Ms (what matters, medication, mentation, and
mobility) to ensure reliable, evidence-based care. When we

refer to an AFHS, we are describing every point of care that
older adults access ranging from emergency rooms to nursing
homes to convenient care clinics. The 4Ms have equal im-
portance in any care domain. We continue to test the 4Ms set
with providers in all settings.

Focusing on what matters means to prioritize the older
adult’s specific health outcome goals and care preferences
across all settings of care. The second of the 4Ms, medication,
means using age-friendly medication or dose adjusting if
medication is needed, and avoiding or deprescribing high-risk
medications that may interfere with what matters, mentation,
or mobility. The third of the 4Ms, mentation, also referred to
as mood and memory, focuses on the prevention, identifi-
cation, treatment, and management of dementia, depression,
and delirium. The final of the 4Ms, mobility, ensures the
appropriate approach to assisting or encouraging older adults
to move safely every day in order to maintain functional
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ability and do what matters. The simultaneous integration of
all aspects of this framework into care in every setting im-
proves health outcomes for older adults, reduces waste from
low-quality services, and increases the utilization of cost-
effective services (Mate et al., 2018).

The aim of this study is to document the evidence base
and rationale for assessing and addressing the 4Ms across
the care continuum. We provide evidence for why we have
selected the screening tools and related actions, used in
AFHSs. There are some site-specific examples, but the
evidence for the AFHS model and the 4Ms applies across
all settings. We will also discuss the impact of the in-
teraction of the 4Ms.

Methods

The 4Ms framework was developed by a team led by the IHI
in August 2016, which included experts in aging and geri-
atrics along with health system leaders (Mate et al., 2018).
Using a consensus panel approach, the experts were queried
regarding the most salient and essential care elements using
email as a platform for their replies in order to determine what
the strongest evidence-based care models were in the care of
older adults. Each of the seventeen care models with level 1 or
2a evidence of impact was then examined to determine the
essential elements of care (Table 1). Across the models, over
90 elements were identified, and the expert group was then
asked to review them and distill them down to a critical few,

what we now call the 4Ms (Figure 1). It should be noted that
we recognize the 4Ms exist within a broader age-friendly
ecosystem, and progress is being made on that larger context
(Fulmer et al., 2020).

Results

What Matters

Age-friendly health systems are centered on person-centered
care, and they seek to understand and act on “what matters” to
older adults. The essential starting place is an understanding
of the context of the person’s life and awareness of each older
adult’s personalized health preferences and goals. Identifying
these priorities is especially important to older adults with
multiple chronic conditions who may otherwise receive
fragmented or even unwanted care (Chevarley, 2017). An-
nually, providers in AFHSs take the time to directly talk with
the older adults in their care about what matters most to them.
More frequent conversations need to occur when there are
changes in health status—which may be daily, or even hourly.
The intent is for these conversations to optimize care planning
that respects the older adult’s preferences.

The first step is to establish the core values of the older
adult. These values are the fundamentals in which a person’s
beliefs are rooted, including ideas about happiness and ful-
fillment (Tinetti et al., 2016). Next steps involve dialog with
a clinician who can then take those values and incorporate
them into the treatment plan, such that the health priorities of
the older adult are respected (Naik et al., 2018). Asking what
matters from a clinician’s perspective can be especially
difficult as the framing of the question is critical. Given the
complexity of such a question, there is the potential for
oversimplification or erroneous interpretation from the older
adult (Olsen et al., 2020). But when the conversation is
navigated successfully, the impacts can be resounding.
People have differing ideas about what they consider im-
portant to them and about their treatment (Wiering et al.,
2017). And when compared to the usual standard of care,
studies have shown that collaborative goal setting between
providers and older adults can directly result in im-
provements in health outcomes, both physical and psy-
chological (Coulter et al., 2015). Given the variability of
workforce resources and skill sets across care settings, we
intentionally did not make recommendations about which
member of the clinical team should complete the values
assessment.

A tool kit was developed to give practical guidance to
health systems on eliciting and acting on what matters to older
adults. The resource,What Matters to Older Adults: A Toolkit
for Health Systems to Design Better Care with Older Adults,
was created as a resource for the AFHS movement and is
available for free download on the IHI website (Institute for
Healthcare Improvement, 2019). The tool kit includes
guidance on how to prepare an older adult for a what matters

Table 1. Seventeen Care Models with Level 1 or 2a Evidence of
Impact.

1. ACE Unit
2. CM+
3. Care Transitions Program
4. Center to Advance Palliative Care
5. Geriatric Emergency Department
6. Geriatric Interdisciplinary Team Training
7. GRACE
8. Guided Care
9. HomeMeds
10. Hospital at Home and Mount Sinai’s MACT
11. HELP
12. IMPACT
13. NICHE
14. Patient Priority Care
15. PACE
16. TCM
17. University of California at Los Angeles Alzheimer’s and
Dementia Care Program

Note. ACE = Acute Care for Elders; CM+ = Care Management Plus;
GRACE = Geriatric Resources for Assessment and Care of Elders; MACT =
Mobile Acute Care Team; HELP = Hospital Elder Life Program; IMPACT =
Improving Mood–Promoting Access to Collaborative Treatment; NICHE =
Nurses Improving Care for Health System Elders; PACE = Program for All-
Inclusive Care of the Elderly; TCM = Transitional Care Model.
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conversation, how to understand the context of an older adults
life that might impact the design of the what matters
conversation, how to conduct and document and act on
a what matters conversation, and case studies and sample
conversations.

When personalized care is more thoroughly integrated into
every aspect of care and everyday practice, the effects on
health status indicators can be significant (Whitehead, 2016).
This type of care is especially important for those with
multiple chronic conditions, for whom care is often frag-
mented and not centered on what matters to them (Blaum
et al., 2018). Current guideline-based clinical decision-
making may overrule personal preferences, resulting in
treatment that is not holistic (Tinetti et al., 2016). Given the
various complex implications of multiple comorbidities,
integrated treatment that follows what matters allows the
older adults and family to weigh in on the potential benefits
and harms of various treatments to find out what is right for
them (Boyd et al.,2019). Priority-aligned, person-centered
care using what matters right at the start promotes age-
friendly care that results in a better physiological and psy-
chological health status for older adults, from improved

hypertension and diabetes management to overall better
treatment adherence (Berlowitz et al., 2017; Naik &
McCullough, 2014; Naik et al., 2011). The SMART
criteria—specific, measurable, actionable, realistic, and
timely—have been shown to be a strong framework to es-
tablish goals that reflect what matters to the older adults
(Tinetti et al., 2016). In circumstances where the older adult is
unable to state preferences, the healthcare proxy is vital to the
plan.

To “act on” what matters, care providers need to align the
care plan with what matters to the older adult. They also need
to incorporate what matters into the goal-oriented care plan
and align the care plan with the older adult’s goals and
preferences (Mate et al., 2018).

Medication

The avoidance of high-risk medication and when medication
is necessary, establishing a plan for it to be safely dose ad-
justed or deprescribed are key actions of the 4Ms framework.
When medication is necessary, the aim in any care setting is to
ensure that what matters, mentation, and mobility are not

Figure 1. 4Ms interaction. Source. Reproduced with permission from the Institute of Healthcare Improvement. (Institute for Healthcare
Improvement, 2020).
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negatively influenced by medication. Regular screening for
the seven following drug categories known to harm older
adults is evidence-based best practice: benzodiazepines,
opioids, anticholinergic medications, all prescription and
over-the-counter sedatives and sleep medications, muscle
relaxants, tricyclic antidepressants, and antipsychotics (Motter
et al., 2018).

The overprescribing of medication to older adults is
a common phenomenon, and it comes with dire con-
sequences. As many as 50% of older adults are over-
prescribed medication that is not medically necessary, with
those in nursing homes being particularly susceptible and
vulnerable (Maher et al., 2014). The condition of therapeutic
duplication or medical inefficacy through the use of five or
more drugs—also known as polypharmacy—has been shown
in studies to be correlated with negative clinical outcomes
(Guaraldo et al., 2011). Polypharmacy has serious im-
plications for the health of older adults, including increased
risk of adverse drug events (ADEs), drug-drug interactions,
medication nonadherence, reduced functional capacity, mul-
tiple geriatric syndromes, and higher costs (Lau et al., 2010).
For example, studies showed an 88% increased risk of ex-
periencing an ADE for outpatients taking five or more
medications, compared to those who were taking fewer
medications (Dormann et al., 2013). Almost 10% of emer-
gency department visits are due to ADEs, with an estimated
4.3 million healthcare visits in 2005 attributed to ADEs
(Dedhiya et al., 2010). Another consideration of using
multiple medications is the additive effect of the different
drugs, with interactions that can prove deleterious. For those
taking between five and nine medications, the risk of a drug-
drug interaction is 50%. If that number rises to more than 20
medications, the risk doubles to 100% (Storms et al., 2017).
Perhaps the most consequential effect of these issues is that
they can lead to decreased physical functioning and capability
to perform daily activities, which are an essential consider-
ation of what matters (Lyu et al., 2017). However, any of the
aforementioned outcomes can dramatically affect the other
components of the 4Ms framework. Proper deprescribing for
older adults helps promote age-friendly care across care
settings, especially at home.

Important screening protocols for evaluating age-friendly
medication include the Beers Criteria for Potentially In-
appropriate Medication Use in Older Adults, first established
by the American Geriatrics Society (AGS) in 2002, and the
screening tool of older person’s potentially inappropriate
prescriptions (STOPP) and screening tool of alert doctors to
the right treatment (START) criteria (Grace et al., 2014). The
Beers Criteria include lists of medications that are potentially
harmful to older adults and should be avoided (Campanelli,
2012). Through careful study, it has been shown that drugs
listed in the Beers Criteria have directly led to adverse health
outcomes, from falls and delirium to, in severe cases, mor-
tality (Kanaan et al., 2013). A more recent iteration of the
Beers Criteria in 2015 also takes a deeper look into

medications that might have negative effects on kidney
function as well as drug–drug interactions that may prove
harmful in older adults (Fick, Semla et al., 2015). Given its
prevalence as one of the most frequently consulted sources in
geriatric clinical care, the AGS Beers Criteria is an important
resource for the evaluation of age-friendly medication (Levy
et al., 2010). The STOPP/START criteria have also been
utilized as a powerful tool for preventing inappropriate
prescribing. The criteria are especially more prevalent in
Europe, with greater sensitivity than the 2002 Beers Criteria
for evaluating ADEs (Hill-Taylor et al., 2013). A great deal of
literature synthesis has gone into establishing the lists pub-
lished in the different criteria, validating their importance as
tools for the assessment of age-friendly medication.

Studies document that it is essential to ensure that older
adults and their family caregivers are aware of and avoid
high-risk medications; medications, when clinically appro-
priate, are safely deprescribed through dose reduction and
medication discontinuation, or other pathways and proce-
dures that significantly act on the assessment of age-friendly
medication (Elshaug et al., 2017; Gallagher et al., 2011;
Kolanowski et al., 2010).

Specifically, providers should avoid, safely deprescribe, or
dose adjust the following high-risk medications: benzodia-
zepines, opioids, high-anticholinergic medications (e.g., di-
phenhydramine), all prescription and over-the-counter
sedatives and sleep medications, muscle relaxants, tricyclic
antidepressants, and antipsychotics (Campanelli, 2012). If the
older adult takes one or more of these medications, discuss
any concerns the person or family may have, assess for
adverse effects, and discuss deprescribing with the older adult
(Kanaan et al., 2013). Also, assess the economic impact of the
cost of the medications.

Mentation

Mentation refers to the health of the mind. An AFHS pre-
vents, identifies, treats, and manages dementia and depression
in community-based settings and prevents, identifies, treats,
and manages delirium in the hospital setting (Institute for
Healthcare Improvement, 2020).

Mentation: Dementia

There are modifiable risk factors associated with cognitive
impairment that are the basis for prevention. Older adults who
experience depression are at twice the risk for developing
cognitive impairment (Diniz et al., 2013). There is an in-
dication that addressing the depression through behavior
modifications, such as mobility, and/or medications, may
reduce risk of developing cognitive impairment (Maes
et al., 2011). Increased physical activity is also a modifi-
able risk factor for cognitive impairment (Kivipelto et al.,
2018). These demonstrate the interconnectedness of mo-
bility and mentation.
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AnAFHS screens older adults at least one time per year for
cognitive impairment and, if screen is positive, refers for
further evaluation and manages manifestations of cognitive
impairment (Institute for Healthcare Improvement, 2020). An
AFHS can select which evidence-based tool to utilize in-
cluding but not limited to: Mini-Cog, Saint Louis University
Mental Status (SLUMS), and Montreal Cognitive Assess-
ment (MoCA). TheMini-Cog is a three-minute test consisting
of two components: a three-item recall test and a clock
drawing (Borson et al., 2000). The SLUMS is an 11-item, 7-
minute exam consisting of animal naming, clock drawing,
figure differentiation, numeric calculation, and assessment of
recall ability (Morley & Tumosa, 2002). The MoCA is a 30-
question, 10- to 15-minute test that measures visuospatial and
executive functions, as well as various cognitive domains,
such as naming, memory, attention, language, abstraction,
delayed recall, and orientation. Finally, the Mini-Mental
Status Exam (MMSE) tests seven domains—orientation,
registration, attention, calculation, recall, language, and vi-
sual construction—through a 30-item questionnaire (Folstein
et al., 1983).

While the MoCA and the MMSE are both accurate tools
for detecting dementia and mild cognitive impairment (MCI),
the MoCA (0.63) has a higher Youden index than the MMSE
(0.55) for differentiating individuals with MCI from healthy
individuals (Roalf et al., 2013). However, there is a lack of
consensus regarding the ability of the MoCA to detect de-
mentia as compared with the MMSE among culturally di-
verse populations. There are different optimal MoCA cutoffs
among different racial/ethnic minorities, particularly non-
Hispanic Blacks, such that the cutoff for minority groups
should be below the widely used cutoff of 26 (Milani et al.,
2018). A study on a Chinese population showed the MoCA’s
greater specificity in assessing MCI. However, the MMSE
had a higher sensitivity, specificity, and predictive values for
dementia (Tsai et al., 2016). For a Taiwanese population, the
results were reversed; the MoCA had a greater ability to
detect dementia as compared with the MMSE. When ad-
justing for education and age, the MoCA continues to be the
recommended tool (Hsu et al., 2015). The effect of education
and age on the MoCA score also holds within a Chinese–
American population for both Mandarin and Cantonese
speakers, such that the score increases with higher education
and decreases with advancing age (Hsu et al., 2015; Zheng
et al., 2012). The MoCA was also shown to be effective for
diagnosing MCI and mild dementia in a Spanish population
and showed significantly greater discriminant validity than
the MMSE at differentiating MCI from dementia (Delgado
et al., 2019). Among a Brazilian population, the MoCA is
a valid and reliable tool for the screening of MCI among older
adults with at least four years of education (Memória et al.,
2013). Although there are inconsistencies in the research
regarding the efficiency of the MoCA in comparison with the
MMSE in detecting dementia, the research nonetheless
supports that the MoCA is a useful screening tool for

dementia among diverse populations. Research also suggests
that the SLUMS test is an effective screening tool for de-
tecting MCI and dementia among culturally and linguistically
diverse populations (Kaya et al., 2016; Szcześniak &
Rymaszewska, 2016). Compared to the MMSE, the
SLUMS test has a higher sensitivity in detecting MCI and
dementia within a Polish population. The SLUMS test also
has high discriminatory power in differentiating MCI from
dementia and thus is an effective alternative to the MMSE
(Szcześniak & Rymaszewska, 2016). Although the SLUMS
test and theMMSE are equally efficient at detecting dementia in
a Turkish population, the SLUMS test is more effective at
detecting MCI. This advantage is due to the difference in ac-
tivities between the two exams: the SLUMS test more exten-
sively evaluates cognitive function through clock drawing,
animal naming, and recall from a paragraph (Kaya et al.,
2016).The research supports that the Mini-Cog, MoCA, and
SLUMS test are effective screening tools for early detection of
dementia. There is a fee associated with the MMSE andMoCA,
whereas the Mini-Cog and SLUMS test are freely available.

To meaningfully engage older adults and families with
screening and assessment results, it is important to review the
results and provide educational materials. Studies have
shown that despite the ease of accessing information in the
digital age, clinicians and caregivers are often uninformed in
regard to dementia identification and care, and they are re-
ceptive to instruction in the area, whether it is from a phy-
sician or other referral resources (Peterson et al., 2016).
Proper education of family or professional caregivers on
different rehabilitation strategies can result in positive im-
pacts for older adults with dementia as they are offered
memory and cognitive support (Smith et al., 2011).

Addressing cognitive impairment includes managing
symptoms, monitoring progression, and making medication
decisions in light of the assessment findings (Petersen et al.,
2018). Another useful step is to refer the older adult, family,
and/or other caregivers to supportive resources, such as the
Alzheimer’s Association (Alzheimer’s Association, 2020).

Mentation: Depression

AnAFHS prevents, identifies, treats, and manages depression
(Institute for Healthcare Improvement, 2020). Mobility and
physical activity are linked to prevention of depression, thus
further demonstrating the interconnectedness of mentation
and mobility (Marques et al., 2020).

Screening for depression is recommended annually or
when symptoms arise. Evidence supports using one of the
following four screening tools: Patient Health Questionnaire-
2 (PHQ-2), Patient Health Questionnaire-9 (PHQ-9), Geri-
atric Depression Scale (GDS), and Geriatric Depression
Scale - short form (GDS - 15).

The PHQ-9 and PHQ-2 are both effective depression
screening tools (Dadfar & Lester, 2017; Randall et al., 2013;
Suzuki et al., 2015). Both have high validity and reliability for
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culturally and linguistically diverse populations such as older
adults from China, Iran, Japan, and Taiwan (Chen et al., 2016;
Dadfar & Lester, 2017; Liu et al., 2016; Suzuki et al., 2015).
The PHQ-9 and PHQ-2 have lower specificities in older
adults with cognitive impairment (Boyle et al., 2011).
However, research validating their effectiveness in minority
groups in the United States such as non-Hispanic Black and
Hispanic populations is largely lacking. Although cognitive
function can affect the GDS-15 score, it is still an appropriate
tool for older adults with different levels of cognitive function
(Conradsson et al., 2013; Shin et al., 2019). It is important to
note that the GDS-15 has a higher validity among older adults
with less cognitive impairment (Conradsson et al., 2013).
Nevertheless, the GDS and GDS-15 have proven to be ef-
fective in assessing depression and are appropriate for cul-
turally diverse populations and older adults with different
levels of education (Dias et al., 2017; Durmaz et al., 2018).
The impact that cognitive function may have on the validity
of these tools emphasizes the importance of testing for de-
mentia as well as depression to develop a comprehensive
understanding of an older adult’s mentation.

To act on a positive depression screen, identify and
manage factors that contribute to depressive symptoms,
including sensory limitations (vision and hearing), social
isolation, losses associated with aging (job, income, and
societal roles), loneliness, and bereavement. Consider the
need for counseling and/or pharmacological treatment of
depression or refer to a mental health provider if and when
appropriate (Institute for Healthcare Improvement, 2020).
Psychotherapy and physical activity (mobility) may be
effective treatments, as well as medication, when risks of
polypharmacy and other negative impacts are carefully
considered (Kok & Reynolds, 2017). Prevention and
treatment of depression demonstrate the intersectionality
of medication, mentation, and mobility.

Mentation: Delirium

An AFHS prevents, identifies, treats, and manages delirium
including screening at least every 12 hours, and more often as
indicated, when an older adult is in the hospital (Institute for
Healthcare Improvement, 2020). The prevention, rapid
identification, and management of delirium are critical as-
pects of supporting the health of the mind (Fick, 2016). Older
adults with dementia are at increased risk for delirium and
worse outcomes and can pose unique screening challenges
(Morandi et al., 2017).

An AFHS can select which evidence-based screening tool
to utilize including but not limited to: Confusion Assessment
Method (CAM), 3-Minute Diagnostic Assessment for De-
lirium using the CAM algorithm (3D-CAM), CAM for the
Intensive Care Unit (CAM-ICU), Brief CAM (bCAM), Ul-
trabrief Two-Item Bedside Test for Delirium (UB-2), and
Nursing Delirium Symptom Checklist (NuDESC).

The CAM is a 5-minute diagnostic tool that consists of
nine operationalized criteria from the Diagnostic and Sta-
tistical Manual of Mental Disorders, Revised Third Edition:
acute onset and fluctuating course, inattention, disorganized
thinking, altered level of consciousness, disorientation,
memory impairment, perceptual disturbances, increased or
decreased psychomotor activity, and disturbance of the sleep-
wake cycle. The CAM is a useful tool for detecting delirium
in older adults with dementia, depression, or normal mental
status with a sensitivity of 100% and specificity of 95%
(Inouye et al., 1999).

The 3D-CAM is a 20-item tool, derived from the four
CAM diagnostic features, that consists of mental status
testing, symptom probes, and guided interviewer ob-
servations for signs of delirium. It is an effective tool for those
with normal baseline cognition or MCI, and it has a sensi-
tivity and specificity of 93% and 96%, respectively. It is also
useful for those with dementia, with a sensitivity of 96% and
specificity of 86% (Marcantonio, 2017).

The CAM-ICU is a valid and reliable tool for diagnosing
delirium in the ICU setting. It has a pooled sensitivity of 80%
and specificity of 95.9% in more recent studies (Ely et al.,
2001; Gusmao-Flores et al., 2012). Additionally, utilization
of the CAM-ICU results in a diagnosis rate of delirium in the
emergency department that is three times higher than before
implementation of the screening tool (Van de Meeberg et al.,
2017).

The bCAM assesses three aspects of mentation: altered
mental status or fluctuating course, inattention, and altered
level of consciousness. It acts as an effective confirmatory
delirium assessment and can be reliably performed by a range
of healthcare professionals from different clinical back-
grounds and experiences. When implemented in the emer-
gency department, its sensitivity and specificity for physicians
are 84% and 95.8%, respectively. Research also suggests that it
has high utility in the inhospital setting with a sensitivity and
specificity of 81.6% and 95%, respectively (Han et al., 2013).

The UB-2 was developed for situations that require a very
brief delirium screening that takes less than one minute.
It offers different combinations of items for different cir-
cumstances. The best 2-item screen for delirium is the
combination of activities that require the older adult to state
the “months of the year backwards” and the “day of the
week.” This combination has a high sensitivity (93%) but
a lower specificity (64%). For those with dementia, the best 2-
item screen is the same as that for the overall population of
older adults, but sensitivity increases to 96% while specificity
drops to 43%. This suggests high efficacy in older adults with
cognitive impairment in whom delirium is often missed (Fick
et al., 2015).

The NuDESC has high diagnostic accuracy such that it has
the capability to identify delirium in 13% of observations
when it was not present as screened by the CAM (Gaudreau
et al., 2005).
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Research on the efficacy of the CAM-ICU and Nu-
DESC to identify delirium in elderly postoperative pa-
tients shows low sensitivity for both assessments. The
CAM-ICU has a sensitivity of 28% in postanesthesia care
units (PACUs) and a sensitivity of 28% as well in re-
covery rooms and inpatient wards. The NuDESC has
a sensitivity of 32% in PACUs and a sensitivity of 29% in
recovery rooms and inpatient wards. However, the
specificity is 90% for both assessments in all settings
(Neufeld et al., 2013).

The recommended delirium prevention and manage-
ment protocol calls for five key actions. First and foremost
it is imperative to ensure sufficient oral hydration. De-
hydration is one of the six main delirium risk factors, along
with cognitive impairment, sleep deprivation, immobility,
visual impairments, and hearing impairment (Inouye et al.,
1999). As visual and hearing impairments are also risk
factors contributing to delirium, centers must ensure that
older adults have their personal adaptive equipment,
such as glasses, hearing aids, dentures, and walkers, to
facilitate interaction with the environment (Ghaeli et al.,
2018). Providers should incorporate routine intake and
documentation of each older adults’ personal adaptive
equipment.

Too much stimulus, such as noise in the ICU, can neg-
atively affect quality of sleep and increase delirium. Thus,
it is important to prevent sleep interruptions and utilize
non-pharmacological interventions to support sleep. One
such intervention is the use of earplugs, which has proved
effective at delaying the onset of delirium and improving
sleep perception (Van Rompaey et al., 2012). As pre-
viously mentioned, drugs listed in the Beers Criteria have
directly led to adverse health outcomes, from falls and
delirium to mortality. It is critical to avoid high-risk
medications that can cause delirium. Last but not least,
to reduce delirium and increase awareness of the envi-
ronment, staff should orient older adults to the time, place,
and situation on every shift. One strategy is to make sure
that the day and date are updated on the whiteboard. Staff,
home care workers, and family members can place a clock
(make sure it is accurate and has a large face visible to older
adults) and calendar in the view of the older adult and make
changes in lighting to orient the person to the time of day
(Ghaeli et al., 2018).

Another useful tool is an “All About Me” board or
poster/card that shows preferences of the older adult, what
makes them calm and happy, who is important to them,
names of pets, etc. It can also be helpful to make news-
papers and other periodicals available in the older adult’s
room or home and to invite family or other caregivers to
use familiar and orienting items (e.g., family pictures and
favorite music). Sensory aides should be well maintained.
Pharmacological treatment of delirium is not associated
with improved outcomes and may increase harm to the
older adult (Oh et al., 2017).

Mobility

Screening for safe mobility is a requirement for ensuring that
older adults are receiving age-friendly care. The recom-
mended AFHS minimum requirement is to utilize at least one
of the following five screening tools: Get Up and Go, Timed
Get Up and Go (TUG), Johns Hopkins Highest Level of
Mobility (JH-HLM), Tinetti Performance Oriented Mobility
Assessment (POMA), and/or referral to physical therapy
(PT). Each of these is an excellent evidenced-based screen,
and an AFHS is agnostic on the screen chosen.

There is inconsistent research regarding the effectiveness
of the TUG to predict fall risk in older adults. While the TUG
time performance correlates to a past history of falls, it is less
effective at predicting future falls and thus should not be used
in isolation to identify older adults who are at high risk of falls
(Barry et al., 2014; Beauchet et al., 2011). The TUG may be
limited in its ability to predict falls due to additional risk
factors that the test fails to account for, such as female gender,
poor vision, fear of falling, lower limb proprioception, life-
style, intake of neuroleptics, and dementia (Rossat et al.,
2010; Stenhagen et al., 2013). However, other studies have
suggested that the TUG is an accurate measure for screening
fall risk among older adults, although a 12.47-second cutoff is
a better predictive value for Brazilian older adults (Alexandre
et al., 2012; Sharma et al., 2016). It is important to note that
there is a lack of research validating the TUG’s effectiveness
among non-Hispanic Black and Hispanic populations. To
account for the limitations of the TUG, modified versions
of the TUG have been developed to include a dual task such
as a cognitive or manual supplemental component. The
TUGcognitive requires the older adult to count backward by
threes from a randomly chosen number between 20 and 100
while walking (Shumway-Cook et al., 2000). The TUGmanual

requires the older adult to carry a glass of water while walking
and place the glass back on the table at the end of the walk
(Lundin-Olsson et al., 1998). While the TUG and TUGmanual

may have limited abilities to predict fall risk, the TUGcognitive

is a valid assessment for predicting falls in older adults due to
its ability to replicate similarly complex multitask situations
in everyday life (Hofheinz &Mibs, 2016). It is also important
to note that there is an increase in time to perform TUG-dual
tasks among older women and those with lower educational
levels (Gomes et al., 2015). There is limited research sup-
porting the JH-HLM’s effectiveness at predicting fall risk
among older adults.

Studies have shown that the POMA is a valid and reliable
tool for assessing balance ability, fall risk, and physical
function of older adults who have had strokes (An et al., 2014;
Canbek et al., 2013). The POMA has also been assessed in
a Turkish population and proves to be reliable and valid
among culturally diverse populations (Yücel et al., 2012).

To act on mobility, all caregivers and clinicians should
ensure early, frequent, and safe mobility (Klein et al., 2015;
Larson, 2017; Wong et al., 2011). If possible, older adults

Mate et al. 475



should ambulate three times a day. It is helpful to get all older
persons, regardless of setting, out of bed or have them leave
the room for meals. Providers should assess and manage
impairments that reduce mobility, such as pain; impairments
in strength, balance, or gait; and high-risk medications. It may
also be helpful to refer older adults to PT or OT to address
their mobility and functional challenges.

Older adults, families, and caregivers can create an en-
vironment that is safe for mobility by keeping objects off
steps, fixing loose or broken stairs, removing throw rugs, and
storing frequently used objects on low shelves. The Check for
Safety checklist produced by the CDC can help find and fix
hazards in the home (Centers for Disease Control and
Prevention, 2017).

The identification of daily mobility goals by the older adult
is important. Clinicians, caregivers, and family should review
and support progress toward the mobility goal in subsequent
interactions. Specifically, strategies for enhancing mobility
categorized according to setting include:

Ambulatory

1. Multifactorial fall prevention protocol (STEADI)
(Eckstrom et al., 2017).

2. Ensure safe home environment for mobility.

Health system (hospital, nursing home, assisted living, and
other settings)

1. Avoid restraints.
2. Remove catheters and other tethering devices.

All settings

1. Avoid high risk medications.
2. Identify and set a daily mobility goal with older adult

that supports what matters and then review and
support progress toward a mobility goal.

3. Educate older adult and family caregivers.
4. Manage impairments that reduce mobility (pain, bal-

ance, gait, and strength).
5. Refer to PT (balance, gait, strength, and exercise

program).

Intersectionality

The 4Ms are meant to be used as a set. The evidence is clear
that the interactions among and between each is critically
important to assess and manage for better care outcomes.
Tinetti and colleagues have studied the interaction between
antihypertensive medications in increased risk of serious
falls and injuries (Tinetti et al., 2014). The association
between prescribing anticholinergic medications and de-
lirium has also been well documented (Campbell et al.,
2011). The importance of focusing on medications to
prevent adverse drug effects, including falls, delirium,

depression, change in appetite, or bowel function, has been
studied serially.

As noted, it is important to recognize that AFHSs exist
within a broader social and economic context. Multiple or-
ganizations and government agencies are currently collabo-
rating to define the parameters of an age-friendly ecosystem
(Fulmer et al., 2020).

Discussion

We argue that the simplicity and focus for the 4Ms set is
starting with what’s most important to the older adult, with
the concomitant intersection of all 4Ms driving quality and
safety in the plan of care. In the early days of Geriatrics, teams
focused on common geriatric syndromes such as falling,
delirium, incontinence, failure to thrive, and dementia, but
each was addressed in parallel. The AFHS movement is
meant to create a quality care framework wherever the older
adult is receiving care with a unified 4Ms approach. This
means that when transitions of care take place among our
Medicare settings, there is a unified language, approach, and
meaning that are readily understood by the primary care
practice, other ambulatory practices, emergency department,
intensive care unit, and so forth.

Each site of care has the latitude to decide on its care team
roles in the practice of the 4Ms. Two resources were de-
veloped to assist health settings and systems in embedding
AFHS’ care into practice. The first is AFHSs: Guide to Using
the 4Ms in the Care of Older Adults. The guide provides
a summary of evidence-based assessment tools and corre-
sponding actions based on assessment findings (Institute for
Healthcare Improvement, 2020). The second resource, The
Business Case for Becoming an AFHS, reviews the value
proposition related to improvements in cost and quality
outcomes for AFHSs and offers real-world findings from
inpatient and outpatient settings (Tabbush et al., 2019).
Additional guides focused on implementation into the
electronic health record, quality measurement, a return on
investment calculator for AFHSs, and opportunities to join an
action community (learning community with facilitated im-
plementation process) are available on ihi.org/agefriendly.

Limitations

Given the array of geriatric care models available both in this
country and globally, it is possible that key constructs may
have been overlooked during the course of this expert panel
assessment and more work needs to be done to truly un-
derstand the cultural, racial, and ethnic specificity that are
needed to ensure that this approach is appropriate across
populations. However, the rapid cycle plan-do-study-act
(PDSA) model employed by IHI and the AFHS commu-
nity creates a continuous learning process that puts us in good
stead as new science is published to inform our work. While
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the movement has reached across settings of care and spe-
cialties, the 4Ms framework has potential to advance
evidence-based care and improved outcomes in challeng-
ing settings that are under-resourced and struggle with
social determinants of health. More work is needed to
ensure that teams in these settings are able to adopt the
4Ms and learn from sites such as the Federally Qualified
Health Centers that have been recognized. Finally, more
research is needed to understand the 4Ms set as an in-
tervention that can be used to rigorously examine and
measure the outcomes of 4Ms and care.

Conclusion

The scientific evidence for the 4Ms is robust, and our AFHS
model and 4Ms approach create an elegant way to ensure that
older adults reliably get the best care possible. Once the
assessments are completed, there are evidence-based care
protocols for each of the aforementioned geriatric syndromes/
conditions that, when used reliably, improve the outcomes for
older adults in any given care setting (Boltz et al., 2020;
Harper et al, 2019; Reuben et al., 2013). A 4Ms approach to
care transcends disciplines, specialties, and disease states.
The momentum of the AFHS movement, with more than 700
clinical sites participating in all 50 states, as well as several
other countries, is a significant endorsement of the need to act
on the evidence and provide age-friendly care.
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people: A multifactorial analysis of risk markers using data from
the Swedish general population study ‘good ageing in Skåne’.
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Yücel, S. D., Şahin, F., Doğu, B., Şahin, T., Kuran, B., &
Gürsakal, S. (2012). Reliability and validity of the Turkish
version of the performance-oriented mobility assessment I. Eu-
ropean Review of Aging and Physical Activity, 9(2), 149-159.

Zheng, L., Teng, E. L., Varma, R., Mack,W. J., Mungas, D., Lu, P. H., &
Chui, H. C. (2012). Chinese-language Montreal cognitive as-
sessment for cantonese or Mandarin speakers: age, education,
and gender effects. International Journal of Alzheimer’s
Disease, 2012, 204623.

Mate et al. 481


	Evidence for the 4Ms: Interactions and Outcomes across the Care Continuum
	Background
	Methods
	Results
	What Matters
	Medication
	Mentation
	Mentation: Dementia
	Mentation: Depression
	Mentation: Delirium
	Mobility
	Intersectionality

	Discussion
	Limitations
	Conclusion
	Declaration of Conflicting Interests
	Funding
	ORCID iD
	References


