
Vol.:(0123456789)

DOI 10.1007/s11938-022-00403-z

Geriatrics (A Faye and S Katz, Section Editor)

Special Considerations 
for the Management of Disorders 
of Gut‑Brain Interaction in Older 
Adults
Yuying Luo1,*   
Brijen J. Shah1 
Laurie A. Keefer1

Address
*,1The Henry D. Janowitz Division of Gastroenterology, The Icahn School of Medicine 
at Mount Sinai, 1468 Madison Avenue, New York, NY 10029, USA
 Email: Yuying.luo@mountsinai.org

© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2022

This article is part of the Topical Collection on Geriatrics

Keywords  Disorders of gut-brain interaction · Geriatrics · Older adults

Abstract

Purpose of Review  The world’s population is aging rapidly, with 40% of patients seen in 
US gastroenterology (GI) clinics being 60 years or older. Many gastrointestinal problems 
are more common or unique to the older adult because of progressive damage to the 
structure and function of the GI tract. Until recently, the epidemiology of disorders of 
gut-brain interaction (such as irritable bowel syndrome and functional dyspepsia) was not 
well-characterized.
Recent Findings  Forty percent of persons worldwide have disorders of gut-brain interaction 
(DGBI), with varying global patterns of incidence in older adults. There are multiple first-
line approaches to managing DGBI which can also be combined including pharmacologic 
(e.g., neuromodulators) and nonpharmacologic approaches including dietary therapies 
and brain-gut behavioral therapies. However, there are considerations clinicians must 
account for when offering each approach related to unique biopsychosocial factors in the 
older adult population. In this review, we aim to critically review recent literature on the 
pathophysiology, epidemiology, and special considerations for diagnosing and managing 
DGBI in the older adult population.
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Summary  There have been many advances in the management of DGBI over the past dec-
ades. Given the increase in the number of older adults in the USA and worldwide, there is 
an urgent need for evidence-based guidance to help providers guide comprehensive care 
for specifically our aging patient population with respect to DGBI.

The Aging Global Population

Conventionally, “elderly” has been defined as a 
chronological age of 65 years old or older. The world’s 
population is rapidly aging with the number of adults 
aged 65 years or older projected to more than double 
by 2050, reaching ~ 1.5 billion people or 16% of the 
population [1]. In the USA, 40% of patients seen in 
gastroenterology (GI) clinics are 60 years or older [2].
Given this shift in demographics, there is a need for 
evidence-based guidance of the management of com-
mon GI disorders in this aging population. Disorders 
of gut-brain interaction (DGBI), also known as func-
tional GI disorders, are highly prevalent, present in 
more than 40% of the population globally [3•]. DGBIs 
occur as a result of complex interactions between bio-
logical, psychological, and social factors. Specifically, 
these interactions include microbial dysbiosis within 

the gut, altered mucosal immune function, altered 
gut signaling (visceral hypersensitivity), and central 
nervous system dysregulation of the modulation of 
gut signaling and motor function [4]. DGBIs are diag-
nosed by Rome IV criteria and include irritable bowel 
syndrome (IBS) and functional dyspepsia which are 
the two most researched DGBI. There are multiple 
first-line approaches which can also be combined 
including pharmacologic (e.g., neuromodulators) 
and nonpharmacologic approaches including dietary 
therapies and brain-gut behavioral therapies [5].
In this review, we aim to critically review recent lit-
erature on the pathophysiology, epidemiology, and 
special considerations for diagnosing and managing 
DGBI in the older adult population.

Aging‑Related Changes in Gastrointestinal Physiology 
and Enteric Nervous System

Gastrointestinal motor functions are regulated by the enteric neuromuscular 
system, the intrinsic nervous system of the GI tract [6]. An in-depth evalua-
tion of the mechanisms of aging-related changes in GI physiologic and motor 
function is beyond the scope of this review. A recent review highlighted the 
many complex aging-associated degenerative changes to cells within the 
tunica muscularis including enteric neurons, smooth muscles, and interstitial 
cells which may be involved in the pathogenesis of age-related GI motor dys-
functions [7••]. Aging also changes macrophages’ functional phenotype from 
tissue-protective, anti-inflammatory to injurious, proinflammatory, causing 
a decline in enteric neural stem cells which are multipotent stem cells which 
can give rise to enteric neurons, non-myelinating peripheral enteric glial cells, 
and myofibroblasts.

An interesting phenomenon is that age-related neuronal declines are vari-
able throughout the GI tract. For example, interstitial cells of Cajal (ICC) con-
stitute the principal pacemaker machinery throughout the GI tract through 
generation of electrical slow-wave activity. Studies have shown that age-related 
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decline of ICC density in the stomach, but not the small intestine and colon 
[7••].

A few studies have also investigated the age-related modifications in the 
neurotransmitter receptor systems including a recent study which showed 
age-related differences occur in GABAergic transmission in the human colon 
[8], with a more pronounced response in GABAA receptor-mediated contrac-
tion in older subjects with a greater potency and efficacy of a GABAA receptor 
agonist in the old compared to the young subjects. This may usher in the 
development of drugs potentiating the GABAAergic neurotransmission for 
the improvement of propulsive activity such as colonic pseudo-obstruction 
which are common in the elderly population.

Other age-related physiologic changes such as changes in circadian 
rhythms which affect sleep quality and quantity (both decreasing with age) 
can also impact the DGBI [9]. A recent large prospective study found that 
sleep disorders are associated with DGBIs, especially in the presence of 
depressive symptoms [10], but this has not been well-characterized in the 
older adult population.

While many gastrointestinal problems are more common or unique to 
the older adult because of progressive damage to the structure and function 
of the GI tract (such as GI cancers, motility disorders such as dysphagia and 
constipation), the epidemiology of DGBI in older adults was not well char-
acterized until recently.

Key Point

•	 Many complex aging-associated degenerative changes occur in the enteric nervous symptoms including a shift 
of macrophages’ functional phenotype from tissue-protective, anti-inflammatory to injurious, proinflam-
matory, decrease in density of interstitial cells of Cajal in the stomach, and a more pronounced response in 
GABAA receptor-mediated contraction.

Epidemiology of DGBI in Older Adults

Physiologic changes in the GI tract associated with aging as highlighted above 
result in greater incidences of GI disorders across the spectrum of inflamma-
tory, motor, and functional disorders [6].

In a recent large-scale multi-national study in 33 countries, the authors 
found that more than 40% of persons worldwide have disorders of gut-brain 
interaction. There were differing trends for DGBI prevalence based on survey 
methodology (via personal interviews in 9 household countries versus via 
internet survey in 26 countries) [3•]. In the Internet survey countries (includ-
ing the USA and countries in Europe and South America), DGBI prevalence 
across the different anatomic regions decreased with age, but there was an 
opposite trend seen in household-survey countries (including countries in 
Asia and Africa). The authors offered several potential explanations for this 
variability, including cultural differences, social reporting sensitivity, ethnic 
diversity, genetics, and dietary habits.
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As pain is a central feature to many Rome IV DGBIs including irritable 
bowel syndrome (IBS), there are some explanations to perhaps this decreased 
prevalence seen in the Internet survey countries. Several older studies using 
balloon distention in the esophagus and rectum have showed an increased 
visceral pain threshold in the elderly [11, 12]. The decreased sensitivity to 
visceral pain appears to translate to lower prevalence rates of IBS, as a meta-
analysis showed that the odds of IBS in those aged 50 years and older are 
significantly lower than in those younger than 50 years (OR 0.75) [13]. A 
population-based study demonstrated that the virtual disappearance of 
abdominal pain with aging [14] and a more recent translational study found 
an age-related decrease in abdominal pain perception in IBS patients (elderly 
IBS patients were comparable to healthy controls), potentially related to a 
decrease in visceral pain-associated receptors transient receptor expression 
[15]. Conversely, a recent community survey based in the USA indicated that 
patients over 60 years of age were more likely to be diagnosed with IBS using 
Rome III criteria than those younger than 60 years [16].

Key Point

•	 Conflicting trends exist for prevalence of DGBI globally in older adults; in the USA, a decrease in prevalence 
of DGBI was seen with age, potentially related to age-related decrease in abdominal pain perception.

Diagnostic Challenges in Diagnosis of DGBI in Older Adults

Given the increased prevalence of GI cancers and other inflammatory and 
motor disorders increase with age, new-onset gastrointestinal symptoms will 
likely be viewed with scrutiny. While historically DGBIs were considered a 
diagnosis of “exclusion,” it is now recommended that clinicians make a “posi-
tive” diagnosis in patients who meet the diagnostic criteria [17•] and do not 
have “alarm” symptoms and signs such as rectal bleeding or weight loss.

The Rome criteria have not specifically been validated for reliability in 
older patients, but at least for IBS has been shown to have longitudinal integ-
rity (i.e., extensive testing is unlikely to uncover a new diagnosis) [18]. Under-
standably, the assessment of an older individual with new onset GI symptoms 
such as abdominal pain may constitute an “alarm” symptom and warrant 
further clinical work-up including an endoscopic evaluation if the patient is 
not up-to-date on colorectal cancer screening. Disorders which are especially 
prevalent in an older age group such as colon cancer and microscopic colitis 
should feature prominently in the differential diagnosis in the appropriate 
clinical context [19••]. It is also important to note that a diagnosis of DGBI 
can overlap with other GI conditions which may increase in prevalence in 
older adults. For example, IBS can overlap with inflammatory conditions 
(e.g., there is a second peak of inflammatory bowel diseases in older adults).
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The assessment and diagnosis of DGBI in older adults requires clinical 
acumen and future research is needed to validate the Rome criteria in this 
population.

Key Point

•	 The Rome criteria for diagnosing DGBIs are not specifically validated in older adults and given the increased 
prevalence of many gastrointestinal diseases in the elderly, acute, or new onset abdominal symptoms and/or 
red flags will require further evaluation.

Special Considerations in Management of DGBI in Older 
Adults

No studies have focused on the safety and efficacy of treatment strategies for 
DGBI in the older population, and no guidelines that have been developed 
specifically for the older population. An analysis of 130 non-pediatric DGBI 
trials found that older adults were included in only 55 of the 130 trials [20]. 
A recent article highlighted several guiding principles on the management of 
two gastroenterology conditions, inflammatory bowel disease, and cirrhosis 
in older adults [21••]. The authors adapted the “5 M framework” from geri-
atrics for age-friendly healthcare; the 5Ms are medications, mind, mobility, 
multicomplexity, and what matters most. We aim to highlight special con-
siderations applying this same framework to the most common approaches 
in the management of DGBI.

Brain‑Gut Behavioral Therapy

Brain-gut behavioral therapies (BGBT) are clinician-administered, short-term, 
non-pharmacologic interventions which target central or gut-brain pathways 
to ameliorate GI symptoms [22•]. There are five classes of BGBT (discussed in 
detail in a recent Rome working team report) including self-management pro-
grams, GI focused cognitive-behavioral therapy (CBT), gut-directed hypno-
therapy, mindfulness-based interventions, and psychodynamic-interpersonal 
therapy. The advantages of BGBT are that they can be highly personalized 
and be delivered in conjunction with pharmacologic interventions. Patient 
selection is paramount for effectiveness of BGBT and ideal for patients who 
are empowered for self-management, have insight into the role of brain-gut 
axis into their illness, and do not have significant psychiatric or cognitive 
comorbidities.

For older adults, cognition is of greater concern; studies of community 
dwelling elderly populations have shown significant rates of mental disorders 
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(including anxiety disorders, affective and substance-related disorders, and 
dementia) with estimated prevalence of 8.5–25% [23, 24]. Psychiatric comor-
bidities are significant in the older adult population with about 10–15% of 
community-dwelling adults experiencing depressive symptoms, and higher 
rates of depression in the hospital (12–45%) and long-term care facilities 
(about 40%) [25]. Older adults with cognitive impairment and significant 
psychiatric comorbidities are not ideal candidates for BGBT, and clinicians 
should assess for cognitive impairment with brief screening tests such as the 
Mini-Mental State Examination as well as the clock-drawing test [26] prior 
to recommendation of BGBT.

The advent of digital therapeutics also highlights some barriers for the 
older adult population. Recently, the US Food and Drug Administration 
(FDA) granted authorization for mobile apps delivering remote gut-directed 
hypnotherapy for patients with abdominal pain associated with IBS [27] 
as well as another mobile app utilizing the principles of CBT with proven 
durable benefits in relief of bloating and abdominal pain for patients with 
IBS [28]. There is now a plethora of digital tools that can improve the care 
of patients with DGBI through improved symptom tracking, physiologic 
monitoring, direct provision of care, and patient support [29]. While it is 
a common belief that older adults are aversive to new technology, a 2019 
national survey of older adults revealed that most older adults were inter-
ested in using telehealth [30]. However, a “digital gap” has emerged during 
the rapid adoption of telehealth during the coronavirus disease (COVID-19) 
pandemic with one recent survey finding that GI patients aged 60 years and 
older were significantly more likely to have a telephone visit and significantly 
less likely to have a virtual video visit than those younger than 60 years [2]. 
This highlights the importance of developing strategies to improve access 
to digital therapeutics and telehealth for older adults and the integration 
of patient portals so family and caregivers to help overcome technological 
barriers.

Pharmacologic approaches

Polypharmacy, characterized by the simultaneous use of multiple medica-
tions, including prescription drugs, over-the-counter drugs, and supple-
ments, is also frequent in older persons. Polypharmacy increases the risk 
of adverse drug reactions in older adults specifically due to aging changes 
that impact both pharmacokinetics and pharmacodynamics [19••]. Drug-
drug interactions and medication errors also place older adults at increased 
risk of adverse drug events. A thorough medication reconciliation including 
all over-the-counter medications such as supplements and herbal medica-
tions is key to identify potentially harmful drug-drug interactions. Given 
the risk of polypharmacy in older adults, this is a population where we 
need to consider (if appropriate) the combination with non-pharmacologic 
approaches.
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Neuromodulators form the foundation of pharmacologic management of 
persistent pain in DGBI. The most utilized classes of medications include tri-
cyclic antidepressants (TCAs), selective serotonin reuptake inhibitors (SSRIs), 
serotonin-norepinephrine reuptake inhibitors (SNRIs), and others, such as 
mirtazapine [31]. However, these medications have well-documented anticho-
linergic effects, even at low doses. The American Geriatrics Society (AGS) 
provides an updated Beers Criteria every 3 years which aims to provide a 
comprehensive, systematic review and grading of the evidence on drug-related 
problems and adverse events in older adults [32]. Antidepressants, which 
include TCAs, SSRIs, and SNRIs, are recommended by the AGS to be avoided 
in older adults as they increased risk of falls; “unless safer alternatives are not 
available.” The recommendation also mentions that “data for antidepressants 
are mixed but [there is] no compelling evidence that certain antidepressants 
confer less fall risk than others.” In general, SSRIs are considered to have the 
best safety profile in the elderly with the lowest potential for drug-drug inter-
actions [33]; however, they confer less pain benefit in patients. Some experts 
favor the use of SNRIs over TCAs for chronic abdominal pain due to a more 
favorable side effect profile (and in cases where constipation or comorbid 
depression limits use of a TCA) and may be a consideration in older adults 
[34]. Overall, the maxim of “start low, go slow” for initiating neuromodula-
tors applies especially for older adults.

Other classes of medications commonly used in the management of DGBI 
which are recommended to be avoided or at reduced dosages include anti-
spasmodics, alpha-2-delta ligands such as gabapentin and pregabalin, atypi-
cal antipsychotics, tramadol and opioids. In general, the AGS recommends 
avoiding a total of three or more CNS-active drugs.

Diet‑Based Therapies

Diet-based therapies are a component of management of certain DGBIs and 
even considered first-line for some DGBIs such as IBS (e.g., low FODMAP 
diet) [35]. However, older persons are predisposed to undernutrition and 
malnutrition via a multitude of mechanisms. Physiologic changes such as 
reduction in taste, salivation, smell, and hormonal changes can contribute 
to earlier satiety and decreased appetite [19••]. Eating patterns also fluctu-
ate with age including a reduction in food intake as well as an alteration in 
the type of food that is consumed [19••]. Oral disease is common in older 
adults (related to tooth loss, poor oral hygiene, defective or absence of pros-
thetic appliances, hyposalivation, and chewing deficiencies related to cogni-
tive decline) and can also predispose to malnutrition [36]. Socioeconomic 
factors such as food insecurity and limited control over food sources related 
to mobility and place of residence (e.g., long-term facility) also must be con-
sidered when considering diet-based therapies [37].

There is increasing recognition of the importance of screening for and pre-
venting the development of maladaptive dietary restriction in patients with 
DGBI as patients may develop orthorexia nervosa or avoidant/ restrictive food 
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intake disorder (ARFID) [38]. The prevalence of ARFID in the older adult 
population has not been studied specifically but prevalence of disordered eat-
ing and ARFID ranges between 13 and 55% and 40% respectively in patients 
with DGBI [39, 40]. Given the physiologic changes described above, older 
adults may be more predisposed to developing disordered eating habits when 
prescribed diet-based therapies. Thus, the involvement of registered dietitians 
who are experts in nutritional assessment becomes paramount when recom-
mending and executing diet-based therapies in the older adult to prevent 
nutritional deficiencies and the development of restrictive eating behaviors.

Social and Lifestyle Factors

Given the biopsychosocial framework to understanding the development of 
DGBI, the impact of certain aging-related lifestyle factors such as social sup-
port, financial wellness, and caregiver burden on DGBI prevalence and sever-
ity must be considered. Extensive literature has shown that having positive 
social engagement and interactions are the highest predictor of living a long 
life [41]. Stressors such as weak social support infrastructure compounded by 
mobility concerns and the COVID-19 pandemic can erode social connected-
ness, worsening depression, and anxiety.

There are about 17.7 million caregivers of persons aged 65 or older (reported 
by the National Health and Aging Trends Study and the National Survey of Car-
egivers), but it is unclear what portion of these caregivers are same-generation 
caregivers (usually an older adult’s spouse) who have different physical and 
cognitive capabilities to caregiving than next-generation caregivers (usually an 
older adult’s children) [41]. Caregiving tasks can be labor and time intensive and 
stressful leading to wide-ranging biopsychosocial impact on the caregivers. Same-
generation caregivers have not been studied specifically, but rates of psychologic 
distress among caregivers versus non-caregiver groups and caregivers are also at 
risk for adverse physical health outcomes as measured by global health status 
indicators [42]. Increased caregiver burden may impact symptom perception and 
severity in patients diagnosed with DGBI; for example, caregivers for chronically 
ill patients have a high prevalence of IBS [43].

An evaluation of the biopsychosocial factors contributing to a patient’s 
illness experience will help clinicians deliver more holistic care and perhaps 
be able to understand and mitigate factors which may exacerbate symptom 
perception and severity.

Key Point

•	 The “5 M” framework for age-friendly care (medications, mind, mobility, multicomplexes, and what matters 
most) should be applied to therapeutic approaches for DGBI including pharmacologic (i.e., neuromodulators, 
complementary, and alternative medicines) and non-pharmacologic modalities such as brain-gut behavioral 
therapies and diet-based therapies (see Fig. 1).

Special Considerations for the Management of Disorders of Gut‑Brain Interaction in Older Adults Luo et al. 589



Future Directions

Given the increase in the number of older adults in the USA and world-
wide, there is an urgent need for guidelines to help providers guide com-
prehensive care for our aging patient population. Specifically, with respect 
to DGBI, below are top priorities:

•	 High-quality, prospective studies validating the “positive” approach to the diagnosis of DGBI. 
•	 Clinical trials, retrospective, and prospective studies studying the epidemiology and management of DGBI 

should be enriched with older patients as this reflects a “real-world” population.
•	 Adoption of patient-reported outcomes in prospective studies which are important to older adult includ-

ing side-effect profiles and physical and cognitive function.
•	 Conscientiously developing and expanding access to digital therapeutics with the needs of older adults 

in mind.
•	 Holistic evaluation of older adults to assess for biopsychosocial factors which may exacerbate symptom 

perception and severity when DGBI diagnoses are being considered.

There have been many advances in the management of DGBI over the 
past decades. Our next goals should be to equip our clinicians with the 
evidence-based guidance they need to care for this population as they age.

Fig. 1   Special considerations for the most common approaches in the management of disorders of gut-brain interaction in 
older adults.
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