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The 5Ms of Geriatrics in Gastroenterology: The Path to
Creating Age-Friendly Care for Older Adults With
Inflammatory Bowel Diseases and Cirrhosis
Bharati Kochar, MD, MS1,2,3,*, Nneka N. Ufere, MD, MSCE1,2,*, Christine S. Ritchie, MD, MSPH2,3,4 and Jennifer C. Lai, MD, MBA5

The number of Americans 65 years or older in 2060will bemore than double what it was in 2014. Approximately 40%of

patients seen in gastroenterology (GI) and hepatology practices in the United States are 60 years or older. Adapting care

delivery models, curating data on shifting risk-benefit decisions with geriatric syndromes, understanding appropriate

assessments, and focusing on tailored implementation strategies are challenges that are actively confronting us as we

provide care for a burgeoning population of older adults. Limited availability of geriatric specialists results in an onus of

specialists caring for older adults, such as gastroenterologists, to innovate and develop tailored, comprehensive, and

evidence-based care for adults in later life stages. In this article, we present the 5M framework from geriatrics to achieve

age-friendly healthcare. The 5Ms are medications, mind, mobility, multicomplexity, and what matters most. We apply

the 5M framework to 2 chronic conditions commonly encountered in clinical GI practice: inflammatory bowel diseases

and cirrhosis.Wehighlight knowledge gaps and outline future directions to expand evidence-based care and advance the

creation of age-friendly GI care.

Clinical and Translational Gastroenterology 2022;13:e00445. https://doi.org/10.14309/ctg.0000000000000445

INTRODUCTION
The 2020USCensus reported 73millionAmericanswere 65 years
or older, a 34% increase from the previous decade, making older
adults the fastest growing age group in the United States (1). By
2034, older adults are projected to outnumber children for the
first time in the history of the United States (2). Concomitantly,
life expectancy has increased 30 years in the past 100 years, the
biggest change in the history of humanity (3). While increasing
lifespan used to be the Holy Grail, arguably more important, is
increasing health span—the duration of time people can remain
healthy (4).

The challenges of providing care to a rapidly aging population
are readily apparent in the routine clinical practice of gastroen-
terology (GI), where at least 40% of patients are 60 years or older
(5). Approximately 60% of new diagnoses of colorectal cancer are
in patients aged 65 years or older and nearly 20% of cases are in
patients aged 80 years or older (6). The physiological effects of
aging contribute to the high prevalence of commonGI conditions
such as constipation (16%–26%), malnutrition (5%–40%), and
gastroesophageal reflux disease (6%–17%) among older adults
(7–9). Older adults are also more susceptible to hepatotoxicity
and drug-induced liver injury (10). GI clinicians face a number of
conundrums in caring for older adults: such as timing of colon
cancer screening cessation, higher endoscopy complication rates,

lower thresholds for liver injury, and age-appropriate GI symp-
tom management. However, there is a large data void to guide
clinical decisions in caring for older adults in GI practice. Because
older adults increase in number and live longer, being equipped to
address the dilemmas and poised to provide comprehensive care
for our aging patients will be one of the greatest challenges to our
profession.

In addition to the high prevalence of common GI symptoms
among older adults, there is also an increasing prevalence of older
adults with chronic GI conditions such as inflammatory bowel
diseases (IBDs) and cirrhosis. Although IBD and cirrhosis are not
traditionally considered geriatric conditions, the burden of these
conditions in older adults in the United States is rapidly in-
creasing. A 2015 report by the Centers for Disease Control esti-
mated that 26%ofAmericans livingwith IBDare 65 years or older
(11). A modeling study projected that in 2030, the number of
adults aged 65 years or older with IBD will be.200% what it was
in 2008 (12). Similarly, the proportion of cirrhotic patients aged
65 years or older increased from 24% to 33% between 2000 and
2014 (13–15). More strikingly, between 2002 and 2014, the
proportion of patients aged 60 years or older on the liver trans-
plantation waiting list increased from 19% to 41% (14). Aging-
related morbidities and impairments may complicate traditional
guideline-based management of IBD and cirrhosis. In turn, there
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is an emerging need for gastroenterologists to adapt their clinical
armamentarium to incorporate the cognitive and functional
status, comorbidities, life expectancy, and preferences of older
adults into decision-making. In this narrative review, we will
highlight the need to integrate geriatric constructs into the
management of older adults with IBD and cirrhosis to optimize
care for these complex and vulnerable patients.

AGE-FRIENDLY HEALTHCARE
The concept in modern allopathic medicine that older adults
warrant different care only emerged in the late 1880s, and the first
fellowship in geriatric medicine was not established until 1966
(16). However, there are not enough trained geriatricians to
provide comprehensive care for the rapidly aging population
(17). Therefore, individual specialties have to innovate to conduct
appropriate and comprehensive assessments of older adults,
generate adequate safety and efficacy data for therapeutic agents,
especially for older adults, and assess outcomes that are important
to adults in later life stages.

Understanding the principles of geriatrics is the first step to
learning how to incorporate it into our discipline. Although the
field of geriatrics is broad, the principles guiding the field are
elegantly encapsulated in the 5M framework (Figure 1):

· Medications is in recognition of the rampant polypharmacy in
older adults (18). Definitions of polypharmacy vary, with
research studies most commonly using a numeric cutoff ($5),
but more clinically relevant measures assess appropriateness
of each medication (19). It is well-accepted that appropriate
medication doses and medication interactions are different in
older adults, resulting in medication appropriateness lists
tailored for older adults (20,21). More recently, there are
important movements to deprescribe, when appropriate, to
maximize the benefit to harm ratio (22).

· Mind refers to mood and memory—to prevent, identify early,
treat, andmanage conditions such as depression, delirium, and
dementia. This acknowledges that there are many modifiable
risk factors for cognitive decline in older adults (23).

· Mobility is to ensure an appropriate approach to assist and
encourage older adults tomove safely andmaintain functional
ability to perform activities of daily living and beyond (24).

· Multicomplexity is in recognition of the significant burden of
multiple comorbidities, geriatric syndromes, and serious
illness prevalent in older adults and to assess conditions
affected by age and social concerns, such as financial
vulnerability and social isolation (25).

· Mattersmost is a reminder to provide patient-centered care to
prioritize older adults’ specific health outcome goals and care
preferences tailored to their overall health and life (23).

The 5Ms hold intersectionality: the relationships between and
among each is critically important. This framework results in care
tailored to the needs of older adults that leads to improved out-
comes for the complex and vulnerable population that we in-
creasingly see in the practice of medicine (23). Unfortunately,
older adults are not adequately represented in clinical trials in GI.
In IBD clinical trials, upper age limits and exclusion criteria that
include medical comorbidities and cognitive impairment dis-
proportionately affect the recruitment and enrollment of older
adults (26). Therefore, data are needed to understand the optimal
management of older adults are also lacking, posing a significant
burden to gastroenterologists who treat older adults. To un-
derstand where our field is and how to advance to providing the
best possible care for our older patients, we propose a framework
to consider the 5Ms in IBD and cirrhosis, 2 examples of chronic
GI conditions with increasing prevalence among older adults.

THE 5MS AND IBD
The aging population, decreasing fatality of IBD, and rise in in-
cidence and prevalence result in a prominent increase in the

Figure 1. Conceptual model for providing age-friendly healthcare.
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number of older adults with IBD (27,28). Although IBD treat-
ments have improved, years of life lived with disability has dou-
bled over time with a peak in the seventh decade of life (28).
Patients with IBD present with geriatric syndromes, such as os-
teoporosis, hip fractures, polypharmacy, frailty, serious infec-
tions, and malignancies at earlier ages, independent of treatment
(29–35). Using the 5M framework may help better elucidate
the prominent components needed to increase health span in the
rapidly aging population with IBD. It will also highlight the
intersectionality of these constructs that need to be better eluci-
dated as they pertain specifically to older adults with IBD.

Medications

The approved and available treatment options for IBD have
rapidly proliferated over the past 2 decades. However, ,1% of
adults in trials of IBD medications approved after the year 2000
are 65 years or older (26). This may be one reason why older
adults with IBD are more likely to receive corticosteroids over
steroid-sparing therapies despite the known significant conse-
quences of markedly higher risks for venous thromboembolism,
fracture, and infections in older adults with IBD treated with
steroids (36–38). Studies note that older adultsmay have differing
responses and risk-benefit profiles with medical therapy com-
pared with younger adults (39,40). Furthermore, older adults
have higher baseline risks for adverse events such asmalignancies
and infections (41,42). For example, baseline lymphoma risks are
higher in older adults; doubling the baseline risk may partially
explain the increased rates of lymphoproliferative disorders
noted in older adults treated with thiopurines (43). There is an
urgent need to generate safety and efficacy data for agents used to
treat IBD, especially for older adults. In addition, drug interac-
tions are not well studied for newer immunosuppressive medi-
cations. Beyond anti-inflammatory treatments, patients with IBD
are often treated symptomatically with antidiarrheal drugs, an-
tiemetics, and concomitant treatment for irritable bowel syn-
drome. Many of the agents used for management of these
symptoms, such as diphenoxylate/atropine, hyoscyamine, and
tricyclic antidepressants, carry significant anticholinergic prop-
erties, which may compound with other medications to cause
significant anticholinergic side effects in older adults. Progressive
and cumulative anticholinergic burden can also lead to falls and
cognitive decline in older adults (44). A detailed review of med-
ications and their indications at each visit is warranted. Fur-
thermore, deprescribing practices are not well studied in IBD.
Understanding if andwhen to de-escalate longitudinal thiopurine
therapy or mesalamine therapy are questions often raised in
clinic.

Mind

Although the gut–brain axis is well-described, it is poorly un-
derstood. Patients with IBD experience high rates of depression
and other mood disorders (45). While many IBD clinics screen
patients for depression, older adults manifest depression differ-
ently than younger adults. Therefore, screening for mood disor-
ders using tools validated in younger adults may not detect mood
disorders in older adults with high sensitivity (46). With in-
creasing number of older adults in our clinical practice, we should
study whether using a Geriatric Depression Scale will better
identify older adults at risk for depression and potentially linked,
worsening IBD-related outcomes (47). Detecting depressionmay
be especially important for older adults because geriatric

depression is associated with cognitive decline (48). In addition, a
potential relationship between IBD and cognitive decline has
been raised recently. Two retrospective studies using adminis-
trative claim databases revealed that adults with IBD are at in-
creased risk for Parkinson disease and dementia longitudinally
(49,50). These hypothesis-generating studies highlight the im-
portance of better characterizing the gut–brain axis, especially as
it pertains to older adults with IBD.

Mobility

There are no dedicated studies of mobility in patients with IBD.
However, symptoms of IBD, compounded by associated in-
flammatory arthralgia and/or arthritis, often render older adults
homebound. The resulting social isolation may have more
profound and longitudinal effects on older adults than those on
younger adults. Older adults with IBD may be at increased risk
for falls and fractures due to a number of factors, such as chronic
steroid use resulting in osteoporosis, anticholinergic drug bur-
den, and needing to urgently locate a restroom (30). Given age-
related declines in mobility, assessing the influence of disease
and drug on mobility and determining reversible causes is es-
pecially important in caring for older adults with IBD. Frailty, a
concept that is interrelated withmobility, is better characterized
in IBD, shown to be prevalent and associated with adverse
outcomes (51).

Multicomplexity

Older adults with IBD are at increased risk for serious infections
and malignancies (33–35). Older adults with IBD are also more
likely than younger adults to have serious comorbid conditions
that may limit treatment strategies and increase the risk of
medication side effects, such as the effect of antitumor necrosis
factor agents or corticosteroids on patients with heart failure (52).
Furthermore, older adults may have competing morbidities and
social complexities that preclude guideline-driven treatment
strategies. In addition, many guideline-based treatment recom-
mendations may be logistically difficult to implement because of
insurance constraints or lack of social support. The need to
provide age-friendly interdisciplinary care, in conjunction with
other specialists, such as geriatricians, cardiologists, nephrolo-
gists, and neurologists, is heightened when treating an older adult
with IBD. However, IBD practitioners are often accustomed to
working inmultidisciplinary settings with other providers to care
for complex patients (53). Recognizing the increasing medical
and social complexities that accompany advancing age, while
balancing the implementation of appropriate therapeutic strate-
gies, is critical to caring for the older adult with IBD.

Matters most

As the prevalence of older adults with IBD rises, we need to learn
more about what matters most to older adults about their IBD,
IBD treatments and their expectations, and their goals.While IBD
affects lifespan less (28), the symptoms associatedwith IBDhave a
profound effect on health span. Retrospective studies have sug-
gested higher rates of colectomy in older adults with ulcerative
colitis (54); it is not known whether the decision-making may be
elective because of fewer concerns with stomas and a desire for
faster symptomatic improvement or whether the disease is truly
more refractory. Similarly, there is a paucity of data guiding risk-
benefit decision associated with cessation of surveillance colo-
noscopies in older adults with long-standing colitis. Talking to
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patients and learning from their experiences will teach us to focus
on what matters most to the rapidly aging population of older
adults with IBD.

THE 5MS AND CIRRHOSIS
Improvements in cirrhosis care and expanded therapeutic op-
tions for older adults with cirrhosis are 2 leading factors
explaining increased aging among patients with cirrhosis
(13,14,55,56). In addition to the aging of the hepatitis C baby
boomer birth cohort, there is also an increasing prevalence of
non-alcoholic steatohepatitis and hepatocellular carcinoma,
which disproportionately affect older adults (14). Because the
population of patients with cirrhosis continues to age and ther-
apeutic options for chronic liver diseases expand, there is a critical
need to address current knowledge gaps in clinical decision-
making and develop research priorities with the goal of opti-
mizing care for older patients with cirrhosis.

Medications

Polypharmacy is common in patients with cirrhosis, who use a
median of 9 medications in the first year after their diagnosis,
and is associated with poor health-related quality of life in-
cluding unplanned hospital readmissions (57,58). In addition,
the routine use of beta-blockers, ciprofloxacin, diuretics, and
lactulose for the management of complications of cirrhosis may
exacerbate geriatric syndromes such as falls, cognitive impair-
ment, urinary incontinence, and fecal incontinence, re-
spectively, in older adults (59,60). Clinicians should perform
medication reconciliation at every clinical visit and consider
collaboration with pharmacists if available. The use of a
pharmacist-led intervention was shown to improve knowledge,
self-management, and quality of life in patients with cirrhosis
(61). To date, research on optimal prescribing and deprescribing

among older adults with cirrhosis has been limited and warrants
further investigation.

Mind

More than 40% of patients with cirrhosis will experience at least 1
episode of hepatic encephalopathy, a state of cognitive impair-
ment associated with poor health-related quality of life (62,63).
The presence of hepatic encephalopathy is a poor prognostic
marker in cirrhosis in older adults; while patients younger than 65
years have a median survival of 2.5 years after the development
hepatic encephalopathy, those aged 65 years or older have a
median survival of ,1 year (64). Older adults with cirrhosis are
also at increased risk for aging-related cognitive impairment due
to cerebrovascular disease, neurodegenerative disorders, de-
mentia, medication side effects, delirium, and depression. These
conditions may synergize with hepatic encephalopathy to nega-
tively affect quality of life among older adults with cirrhosis and
can additionally impair medication adherence and self-care ac-
tivities (65). Little is known about pathophysiology of cognitive
impairment in older adults with cirrhosis and, especially, the use
of comprehensive neuropsychiatric testing to distinguish hepatic
encephalopathy from other forms of aging-related cognitive
impairment, such as dementia and delirium (66). These data are
needed to counsel older patients and their families regarding
likelihood of cognitive impairment after procedural interventions
or cognitive recovery in the posttransplant setting.

Mobility

Patients with cirrhosis represent a population at high risk for
functional impairment, falls, and frailty. Nearly 20% of older in-
dividualswith cirrhosis experience severe functional decline, loss of
$2 activities of daily living, over a median of 2 years, double than
that of individuals without cirrhosis (67). Falls are a particularly
morbid complication of cirrhosis that are independently associated

Figure 2. Framework for integrating principles of geriatrics into the management of older adults with chronic gastrointestinal conditions.
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with mortality. Fall prevention strategies need to be developed for
this vulnerable population (68,69). Frailty, a measure of health
reserve and mediator of health outcomes, serves as an example of
the importance of incorporating geriatric principles into cirrhosis
care to guide clinical decision-making. The Liver Frailty Index, an
objective metric that uses grip strength, chair stands, and balance
testing is a validatedmeasure that is strongly associatedwith risk of
cirrhosis disease progression, waitlist mortality, and death in-
dependent of the model for end-stage liver disease score (70–73).
Frailty is now a well-accepted and validated construct in hepatol-
ogy that can easily be incorporated into routine clinical care (74).
Future work could assess the use of frailty testing to quantify risks
of poor outcomes after transplant and nontransplant surgeries and
procedures for older adults with cirrhosis.

Multicomplexity

Multicomplexity confersmarkedly high risks of poor health outcomes
in older adults with cirrhosis. In one nationally representative sample
of older Americans, individuals with cirrhosis were found to have 3
comorbid conditions on average, most commonly arthritis (67%),
hypertension (58%), and heart disease (42%) (67). Older adults with

cirrhosis also require double the healthcare services compared with
age-matched individualswithout cirrhosis, highlighting the synergistic
effect of liver disease, multimorbidity, and geriatric syndromes (67).

In clinical care, the routine assessment for multimorbidity is
critical for older adults with cirrhosis due to the risk of drug-
disease interactions: for example, the use of beta-blockers for
variceal bleed prophylaxis in a patient with coincident chronic
obstructive pulmonary disease. Clinicians should incorporate
outcomes beyond mortality that are important to older adults
such as functional independence, financial burden, and quality of
life in shared decision-making. Clinical trials should selectively
recruit patients with specific disease dyads and triads (such as
nonalcoholic steatohepatitis cirrhosis in combination with
chronic kidney disease and/or cardiovascular disease) to assess
the effectiveness of therapeutic interventions in older adults with
cirrhosis and multimorbidity (75–77).

Matters most

While there is an increasing trend of liver transplantation among
older adults with cirrhosis, older patients have higher waitlist and
posttransplant mortality (14). Furthermore, many older adults

Table 1. Summary of critical gaps in knowledge and paths for future directions to advance age-friendly care for older adults with IBD and

cirrhosis

Knowledge gaps Top research priorities

Medications Older adults are underrepresented in IBD and cirrhosis clinical

trials

Limited safety and efficacy data for agents used tomanage IBD

and cirrhosis in older adults

Lack of prescribing anddeprescribing guidelines in older adults

with IBD and cirrhosis

Clinical trials enriched with proportionate representation of older adults

with IBD and cirrhosis to develop evidence-based and high quality

treatment strategies

Dedicated pharmacologic studies of medication safety and efficacy in

older adults with IBD and cirrhosis

Studies of time to harm versus time to benefit, including cost-

effectiveness, of medications used to treat older adults with IBD and

cirrhosis

Qualitative research on physician, patient, and caregiver attitudes

toward deprescribing for older adults with IBD and cirrhosis

Randomized control trials of deprescribing for older adults with IBDand

cirrhosis

Mind Limited data on interplay among dementia, delirium, mood,

and cirrhosis-related cognitive impairment

Mechanisms for IBD being implicated for higher risks for mood

disorders and dementia

Use of biomarkers, imaging, other modalities for assessment of

neurocognitive functioning in older adults with IBD and cirrhosis

Basic science and translational research characterizing the gut–brain

axis in older adults with IBD and cirrhosis

Mobility Understanding barriers to mobility in older adults with IBD and

cirrhosis

Physical therapy, exercise, and dietary intervention studies to assess

outcomes such as falls, frailty, functional status, patient satisfaction,

and cost-effectiveness in older adults with IBD and cirrhosis

Use of frailty and/or function to risk stratify older adults with IBD or

cirrhosis undergoing invasive procedures

Multicomplexity Limited generalizability of current IBD and cirrhosis clinical

trials to older adults with multimorbidity and geriatric

syndromes

Development of models that incorporate multimorbidity and geriatric

syndromes for assessing risk and predicting clinical outcomes for

older adults with IBD and cirrhosis

Assessing outcomes important to older adults such as functional

independence and quality of life in studies of older adults with IBD

and cirrhosis

Matters most Limited tools available to guide shared decision-making,

advanced care planning, and goals of care discussions for

older patients with IBD and cirrhosis

Develop and validate high quality tools to assess patient preferences for

care

Develop effective communication tools and skills for advance care

planning and goals of care

IBD, inflammatory bowel disease.
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with cirrhosis will not be transplant candidates due to multi-
morbidity. Patients with cirrhosis often receive high intensity
end-of-life care, regardless of transplant eligibility, experience late
advance care planning, and have low utilization of palliative care
services (78–80). Older patients with cirrhosis also require twice
the amount of informal caregiving compared with those without
cirrhosis (67). These data highlight the increased need for early
advance care planning for older adults with cirrhosis and their
families to guide sharedmedical decision that is centered on their
values, goals, and what matters most to them in life in the face of
limited life expectancy (81,82).

CLINICAL INTEGRATION
A number of geriatric tools and interventions are used in other
specialty practices including fall screening, memory assessment,
function capacity assessments, and deprescribing.However, none
of these have been studied and integrated into routineGI practice.
In Figure 2, we further propose a framework for integrating
principles of geriatrics into the management of older adults with
IBD and cirrhosis. Clinicians should be aware of the prevalence of
geriatric syndromes such as frailty, cognitive and functional im-
pairment, falls, and depression among older adults with IBD and
cirrhosis and screen for these conditions where appropriate. As
telemedicine and telehealth expand, clinicians should be aware of
the potential effects of cognitive, visual, and auditory impair-
ments on the ability of older adults to engage in care (5). Routine
assessment of polypharmacy and multimorbidity may guide
deprescribing and determining the risk-benefit ratio of future
therapeutics or continued screening for colorectal cancer or he-
patocellular carcinoma in these populations. Patients who are
particularly complex may require comanagement through mul-
tidisciplinary and collaborative care with primary care providers
and other subspecialty clinicians that may include surgery, car-
diology, geriatrics, neurology, physical therapy, nutrition, palli-
ative care, and social work, among others. Finally, GI clinicians
should recognize the burden of caregiving for older adults with
IBD and cirrhosis and work collaboratively with both patients
and their caregivers to develop personalized approaches to care
that incorporate a patient’s goals, values, and preferences.

FUTURE DIRECTIONS
There is an urgent need for evidence-based and systematic
methods to guide treatment decision-making in older adults with
chronic GI conditions. We summarized critical gaps in knowl-
edge and paths for future directions to advance care for older
adults with IBD and cirrhosis in Table 1. Clinical trials and
registries in chronicGI conditions should be enrichedwith older
patients and other populations with geriatric syndromes. In
addition, trials and robust prospective studies should capture
and assess outcomes that are relevant to older adults, including
side-effect profiles, physical and cognitive function, and main-
tenance of independence, that is, quality of life. More data are
needed to develop standardized, validated, and disease-specific
metrics for polypharmacy, frailty and multimorbidity. There is
also a need to develop risk assessment models that incorporate
GI conditions and geriatric principles to risk stratify older pa-
tients at risk for adverse outcomes and eventually inform de-
cision support tools. Finally, systematically developing tools and
methods to guide advance care planning and shared decision-
making is critical.

Subspeciality organizations such as the American Society of
Clinical Oncology and the American Heart Association released
scientific statements in response to the critical need to improve
the evidence base and clinical care for older adults with cancer
and heart disease (83,84). It is time for GI organizations to pave
the path to improving care for the older adults we treat as well.
Future clinical guidelines from GI societies should focus on the
applicability of clinical recommendations to the burgeoning
population of older adults we see in practice. Collectively, the GI
societies fund a substantial amount of research in the field; we
recommend that they issue a request for proposals from bench to
bedside focusing on aging as it pertains to GI conditions with
study topics ranging from microbiome changes to shared de-
cision making. In addition, the GI societies should create aging
interest groups to advance clinical care, advocacy, and research of
our older patients. Although a plethora of ideas on how to ad-
vance the field can be generated, the first big step is to acknowl-
edge the need to adequately prepare for the rapidly growing
population of older adults who need better quality care.
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