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Abstract: Aging increases susceptibility both to psychiatric and medical disorders through
a variety of processes ranging from biochemical to pharmacologic to societal. Interactions
between aging-related brain changes, emotional and psychological symptoms, and social
factors contribute to multimorbidity - the presence of two or more chronic conditions in
an individual - which requires a more patient-centered, holistic approach than used in
traditional single-disease treatment guidelines. Optimal treatment of older adults with
psychiatric and medical multimorbidity necessitates an appreciation and understanding

of the links between biological, psychological, and social factors - including trauma and
racism - that underlie physical and psychiatric multimorbidity in older adults, all of which

are the topic of this review.
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Introduction

Multimorbidity, commonly defined as the co-
occurrence of two or more chronic medical or psy-
chiatric conditions!>? that may or may not directly
interact with each other,>* is an issue of increasing
importance in primary and specialty care.’
Sometimes referred to as ‘multiple chronic condi-
tions’ in the literature,® multimorbidity is com-
mon,”? and has increased in prevalence in recent
decades.!»® Prevalence of multimorbidity has been
estimated to be approximately 25% of the general
adult population in the USA,!° and at least one in
four primary care patients in the UK!! — the latter
group comprising of approximately half of primary
care consultations and 75% of prescriptions.!!
Estimates of multimorbidity worldwide are similarly
high across low-income, middle-income, and high-
income countries,!? and it has been described as
‘now the norm internationally, not the exception’,!3
with further increases expected over the coming
decade.!* These increases have been attributed
largely to increased population aging as a result of
improvements in care and survival from acute and
chronic conditions,®!%16 and changes in lifestyle
factors such as physical activity and obesity.°

Multimorbidity is distinct from comorbidity,
which considers other conditions within the con-
text of an index disease.!” The multimorbidity
concept reflects the complexity of caring for
such patients!® and acknowledges that these
conditions ‘collectively have an adverse effect on
health status, function, or quality of life [and]
require complex healthcare management, deci-
sion-making, or coordination’.!® Multimorbidity
itself can be treated as its own entity, as patients
with disparate multimorbidity presentations can
demonstrate similar health trajectories. A study
of community-dwelling adults in Ontario exam-
ined progression of three patient groups with
disparate chronic illnesses: diabetes, dementia,
and stroke. Across all three groups, health ser-
vice utilization and health service costs increased
consistently and substantially with the number
of chronic conditions.” This finding, despite dif-
ferences in underlying disease processes, led the
authors to address the importance of ‘viewing
these results with a multimorbidity lens’.” This
‘multimorbidity lens’ can highlight the deep
interrelations between psychiatric and medical
conditions.
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Patients with multimorbidity face elevated risk of
significant adverse health outcomes, beyond what
would be expected from their individual condi-
tions.13:20-25 In addition, compared to those with
a single chronic condition, people with multimor-
bidity are more likely to die prematurely, be
admitted to a hospital and have an increased
length of stay.26:27 A variety of mechanisms have
been proposed for this,%28-30 and much of the
elevated risk of adverse outcomes in older adults
with multimorbidity is due to interactions
between pharmacologic treatments and multi-
morbidity, resulting from age-related changes in
pharmacokinetics and pharmacodynamics that
increase the risk of side effects, or from polyphar-
macy — the taking of several medications by an
individual patient — which can increase risk for
drug-drug interactions, drug—disease interac-
tions, and a higher risk of adverse drug effects.3!
Multimorbidity is also associated with poorer
function and health-related quality of life, and
greater risk of depression, frailty, and socioeco-
nomic costs.18:28:31-37 The consequent poor health
and functional decline are associated with earlier
exit from work3® and can increase pressure on
social care systems.!4

Though not solely a feature of aging,*3% multi-
morbidity is most strongly associated with
aging.240 For example, a study of adults over age
65 years in Alberta, Canada, found that the preva-
lence of at least three morbidities was 34%, which
rose to 50% over 9years.?® However, there are
many additional factors that modulate the pres-
ence and intensity of multimorbidity. There is
clear evidence of a link between multimorbidity
and lower socioeconomic status,*! lower educa-
tion,*? adverse childhood experiences,*? racial
discrimination** and loneliness.#>48 ‘Stress’ and
multimorbidity have been associated with
increased hospitalizations and mortality through
several possible mechanisms.5:28:29-49,50

Treatment of multimorbidity requires, by defini-
tion, care that crosses organizational or sectional
boundaries,>!2 and multimorbidity has been
described as a ‘defining challenge’ for health sys-
tems worldwide.?® Despite recognition of this
increasingly critical priority for health systems and
health research globally,> and projections that the
prevalence will continue to increase,!* most
healthcare is still designed to treat individual con-
ditions rather than providing the optimal compre-
hensive, person-centered care required for patients
with  multimorbidity.!:5%55 Single-condition

treatment guidelines lead to fragmented and
sometimes-contradictory care, increasing the risk
of polypharmacy and burdensome increases in
medical treatments and healthcare services that
are strongly associated with the number of chronic
conditions.?® Single-condition treatments lead to
care that is inefficient and unsatisfactory for
patients and providers.>?

Appropriate management of medical and psychi-
atric multimorbidity requires a radical shift in
conceptualizing and treating medical illness, see-
ing multimorbidity and its diseases in a greater,
more holistic view of health, and appreciating the
multifactorial contributors and substantial heter-
ogeneity of people with multiple chronic condi-
tions.>® This is best facilitated using a
bio-psycho-social informed model, examining
several factors that contribute to and influence
multimorbidity:

e Biologic factors: Including ‘hallmarks of
aging’ such as epigenetic changes, telomere
shortening, genomic instability and cellular
senescence; inflammation; associations
between psychiatric and medical illness (e.g.
chronic medical conditions and depression,
stroke and depression, Parkinson’s disease
and anxiety/depression); and interactions
between pharmacologic treatments and
multimorbidity;

e Psychological factors: Including the bidirec-
tional links between psychology and disease
that encompass individual factors and the
effect of trauma; and

o  Social and socioeconomic factors: Including
racism, social structures, and social
connection.

This review will summarize each of these factors
contributing to multimorbidity in older adults
and discuss best practices for management of
multimorbidity. We will present a review of
appropriate pharmacologic management of
patients with multimorbidity, including the impli-
cations of multimorbidity for polypharmacy and
vice versa, and then review approaches for deliv-
ering comprehensive, whole-person care for this
complex subset of patients.

Biologic factors underlying multimorbidity

Several biological mechanisms in older adults
increase susceptibility to diseases in multiple
organ systems, including the brain.>%-%° One set of
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mechanisms concerns biochemical changes that
are associated with aging, or the so-called ‘hall-
marks of aging’. In addition, medical conditions
can increase the risk of psychiatric conditions
through various mechanisms, and vice versa, ulti-
mately leading to multimorbidity.

The hallmarks of aging

A growing body of literature focuses on the mech-
anisms connecting aging to multimorbidity.® The
‘geroscience hypothesis’,®! focuses on age-related
biochemical changes called ‘hallmarks of aging’,
which include genomic instability, epigenetic
effects, telomere attrition, cellular senescence,
loss of proteostasis, and mitochondrial dysfunc-
tion.®1-%¢ These mechanisms are thought to
underlie age-related increases in disease and mul-
timorbidity, but have also been associated with
multimorbidity across age groups.5>

Genomic instability refers to an accumulation of
genetic damage that is associated with impaired
health at a cellular and tissue level. It can be
affected by internal factors such as generation of
reactive oxygen species and spontaneous hydro-
lytic reactions, or external factors such as ultravi-
olet radiation and environmental changes.%6-67

Epigenetic effects are altered gene expression and
function influenced by behaviors and the environ-
ment.® With underlying mechanisms involving
histones, DNA methylation, and micro-RNA
dysregulation,%® epigenetic processes have been
implicated in the development of chronic inflam-
matory disease® and certain cancers.”?

Telomere attrition describes the degradation of
telomeres — the non-coding ‘caps’ at the ends of
chromosomal DNA strands — which occurs with
ongoing cell replication; telomeres are known to
shorten with age”! and oxidative stress.”? There is
much uncertainty surrounding the influence of
telomeres,’”® as research has found an inverse
association between telomere length and multi-
morbidity (including mental health conditions) in
men, but not women.”* Telomere shortening has
been associated with carcinogenesis,” inflamma-
tory conditions,’® and neurodegenerative diseases
such as Alzheimer’s.”%78

Cellular senescence is the process in which cells
stop dividing, leading to substantial limitations in
the regeneration potential of cells and tissues. It is
associated with depletion or exhaustion of stem

cells®3:%4 and is affected by genomic instability and
proteostasis.® Cellular senescence has been found
to impact allostasis, ‘the adaptive physiological
response activated when homeostasis is disrupted
during acute stress’.”®

Loss of proteostasis refers to difficulties in the
regulation of cell proteins — such as misfolding of
proteins, inaccurate translation fidelity, and
impaired autophagy — that contributes to impaired
intercellular communication and plays a major
role in aging-related diseases.® Problems related
to proteostasis have been implicated in skeletal
muscle aging, vascular problems, and neurode-
generative diseases including Parkinson’s and
Alzheimer’s.80 These problems have been related
to an increase in oxidative stress and inflamma-
tion,8® a process sometimes referred to as
‘inflammaging’.8!

Mitochondrial dysfunction, or impairment in
these important metabolic cell components, is
associated both with aging and disease.82
Mitochondrial dysfunction can be exacerbated by
oxidative stress®? and influences the function of
stem cells that underlie cellular senescence.b
Mitochondrial impairments in T cells have been
shown to affect multiple organ systems and cause
a multimorbid presentation in a mouse model.8*

Psychiatric and medical multimorbidity

There is a bidirectional relationship between
physical and psychiatric conditions. Medical ill-
ness and mental illness frequently co-occur,35-87
and the presence of a single mental disorder
increases the likelihood of another mental disor-
der.85 Additionally, mental disorders’ phenotypes
contribute to declining physical health.
Depression and anxiety influence medication
adherence,®88° and patients have been found to
put medical illnesses in a secondary role until
mental health concerns have been addressed.’®
Conversely, psychosocial factors including
depression, social isolation, and excessive alcohol
consumption have all been highlighted as poten-
tial modifiable risk factors for dementia by the
Lancer Commission on dementia prevention,
intervention, and care.®!-92

Multimorbidity is linked to premature mortality
among psychiatric patients.®> In addition, the
total burden of medical and psychiatric multi-
morbidity has been associated with mortality in
middle-age and older veterans with type 2
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diabetes, with substance use, psychosis, and
depression comprising the mental illnesses most
associated with mortality in diabetic patients.%*

Although this review focuses on multimorbidity
beyond the lens of individual diseases’ comorbid-
ity patterns, and a comprehensive discussion of
these comorbidities is beyond the scope of this
article, a review of some of the evidence is pro-
vided. A recent review article examined the evi-
dence surrounding care for dementia, depression,
and delirium in primary care settings.%2
Depression and anxiety have been linked to
hypertension and increased risk of death,®> pos-
sibly related to increased levels of circulating cat-
echolamines in these patients.®® The links
between chronic pain and psychiatric distur-
bances have been extensively explored.’7-%¢ As
another example, asthma is associated with anxi-
ety, mood, substance use disorders, and dissocia-
tive and somatoform disorders.8%°°

There is evidence in multimorbidity research of
certain disorders appearing in ‘clusters’, wherein
one disorder increases the likelihood of having
another. This topic was examined by a study of
community-dwelling adults in Sao Paulo, Brazil.8
Authors found that that depression, dysthymia,
substance use disorders, and obsessive—compul-
sive disorder (OCD) were the psychiatric condi-
tions most associated with the presence of another
psychiatric disorder. Psychiatric conditions asso-
ciated with medical multimorbidity included cog-
nitive  impairment, nicotine dependence,
somatoform disorders, and dissociative disorders.
Additionally, chronic medical multimorbidity
was associated with depressive and anxiety disor-
ders: depression, dysthymia, phobias, and gener-
alized anxiety disorder. Of note, in this study
panic disorder, OCD, bipolar disorder, bulimia,
alcohol, and substance use disorders showed no
association with medical multimorbidity.85

Interactions between pharmacologic

treatments and multimorbidity

The aging body undergoes significant changes in
the pharmacokinetics and pharmacodynamics of
medications. Pharmacokinetics examines how
drugs are absorbed, distributed, metabolized, and
excreted by the body, whereas pharmacodynamics
examines the biochemical and physiological effects
of drugs and their mechanisms of action. Changes
in both pharmacokinetics and pharmacodynamics
in aging can produce geriatric conditions, such as

delirium, falls, frailty, dizziness, syncope, and uri-
nary incontinence, that interact highly with multi-
morbid chronic medical conditions, such as
diabetes, hypertension, and psychiatric
conditions.100

Pharmacokinetic changes with aging include: 101,102

e Slightly decreased absorption of some drugs
associated with increased gastric pH and
delayed gastric emptying, although enteric
coated tablets tend to undergo an increased
rate of absorption given the coating breaks
down more rapidly in alkaline fluid.103.104

e Changes in volume of distribution for both
lipophilic and hydrophilic drugs corre-
sponding with increases in body fat, and
reductions in lean body mass, total body
water, and serum albumin.

e Changes in metabolism related to decreased
hepatic mass and blood flow.

e DPotentially impaired renal elimination of
drugs as renal blood flow and glomerular
filtration rate decrease.

Pharmacodynamic changes related to aging likely
result from decreased brain volume and changes
in vascular distribution and increased blood—
brain barrier permeability,19> which increase the
aging brain’s susceptibility to many medication
classes. These changes likely account for older
adults’ differing responses to several pharmaco-
logic agents compared to younger people, such as
increased sedation and postural sway observed
with benzodiazepines, and the cognitive effects of
anticholinergics in older people demonstrated by
Bishara er al. and others.106:107 Indeed, anticholin-
ergics have been associated with greater risk of
mortality among people living with dementia.108

Delirium is a condition that deserves particular
attention among this population. Defined as an
alteration of attention and awareness with an
underlying medical cause,!% it is often a conse-
quence of interactions between pharmacologic
treatments and multimorbidity in older adults. It
can often be avoided by tapering or discontinuing
medications that contribute to the condition, but
these decisions must be weighed against the ben-
efits of treating the underlying condition. For
example, although several common analgesics,
antibiotics, and antivirals are believed to precipi-
tate or prolong delirium,!1? inadequate control of
pain or infection are also known risk factors for
delirium.!! Though all medications should be
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considered to potentially cause or prolong delir-
ium, several classes of medications commonly
used in psychiatry are believed to be particularly
deliriogenic, including antidepressants such as
mirtazapine, SSRIs and tricyclics; mood stabiliz-
ers including lithium and the anticonvulsant
medications valproate and carbamazepine; and
medications with strongly anticholinergic proper-
ties including various hypnotic agents and
antipsychotics.!12

Psychological and emotional factors in
multimorbidity

Beyond distinct psychiatric syndromes, there are
bidirectional relationships between multimorbid-
ity and various psychological factors, including
personality characteristics, defense mechanisms,
and psychological distress. Positive psychological
factors, particularly those relevant to aging such
as wisdom, can also play a protective role against
multimorbidity. Thus, attention to psychology is
an important consideration when treating patients
with multiple chronic conditions.

‘Negative’ psychological factors

Dating to the 1960s, researchers have been
reporting on negative psychological factors’ roles
in the development of illnesses such as ALS,!13
breast cancer,!!* amenorrhea,!’> and mela-
noma.!1% This work continues today, with recent
articles examining personality characteristics
associated with cluster headaches!!7 and the pre-
dictive value of emotional suppression on later
development of breast cancer through modula-
tion of immune factors,!'® among others. The
sense of lacking control over one’s life in multi-
morbidity has also been postulated to exacerbate
anxiety and a chronic stress response,!!® possibly
contributing to an increased risk of unhealthy
behaviors such as smoking.%> Efforts to examine
the psychological aspects of dealing with multi-
morbidity include a meta-synthesis of qualitative
studies!2? that found that multimorbidity is expe-
rienced as moments of complexity, not counts of
illnesses. A more recent qualitative scoping study
examining community assets in multimorbidity!2!
identified three central themes of the patient
experience: lack of a ‘joined up’ approach; loss of
control versus confidence; and mental well-being
and hope through reducing isolation. How people
conceptualize their multimorbidity influences

self-perception and self-management of their con-
ditions!21:122 and level of engagement with
treatment.!?3

One instructive example is the role of emotional
avoidance in certain types of chronic pain condi-
tions, which often occur within the context of
multimorbidity.®” These chronic pain conditions,
called centralized or nociplastic pain, are defined
as pain without clear evidence of actual or threat-
ened peripheral tissue or nervous system dam-
age!?4 and include musculoskeletal conditions
such as nonspecific low back and neck pain, pel-
vic pain, temporomandibular disorders, tension
headaches, fibromyalgia, as well as interstitial
cystitis, irritable bowel syndrome, and others —
all of which frequently co-occur. There is a strong
link between childhood trauma, attachment
problems, and these painful conditions.125-127
Moreover, the presence and severity of central-
ized pain conditions are highly associated with
unhealthy emotional regulation strategies,
including defense mechanisms such as suppres-
sion,128129 and this is especially the case with
anger.13% Conversely, emotional approach coping
has been associated with lower pain severity
among patients with chronic pain and multimor-
bidity.!3! Yet clinicians often do not ask enough
about people’s childhoods, past traumas, and
emotion regulation in the course of chronic pain
treatment.!32 Consideration of the critical psy-
chological drivers of centralized pain has impor-
tant treatment implications, as the ‘treatment of
choice’!33 for centralized pain is emotional aware-
ness and expression therapy (EAET), a psycho-
logical approach that encourages approach rather
than avoidance of difficult emotional experi-
ences, such as healthy anger, grief, guilt, and
love.!?* Clinical trials of EAET in older adults
with multimorbidity show complete or nearly
complete resolution of chronic pain (i.e., greater
than 70% pain reduction) in a substantial minor-
ity of patients.135:136

Psychological distress

Multimorbidity is associated with ‘psychological
distress’137:138 — a term referring to the range of
human psychological responses to the environ-
ment, including disease states.138:139 In one study,
an association between psychological distress and
multimorbidity was found to remain even after
controlling for potential confounding factors such

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com

THERAPEUTIC ADVANCES in
Psychopharmacology

Volume 13

as age, sex, perceived social support, and eco-
nomic status. External factors such as educational
level, marital status, and the number of people in
the same dwelling also did not affect this
association.!37

Unlike psychiatric diagnosis, psychological dis-
tress is not a distinct clinical entity, but correlates
with stress and overall mental health.!37:138 It has
been linked to reduced adherence to medical
treatments,88:89 as well as adverse health behav-
iors and premature mortality.!37:140 Psychological
distress and chronic illness have a negative, syn-
ergistic effect on vitality and functioning!#4! and
can intensify the perceived effects of multiple ill-
nesses.! 38 While debate continues about the value
of simple condition counts versus weighted
indexes based on severity/impact,%142:143 g cross-
sectional study of 238 patients with multimor-
bidity in primary care found psychological
distress to be associated with increasing severity
of illness measured by the Cumulative Illness
Rating Scale (CIRS),!37 rather than a simple
count of diseases.

‘Positive’ psychological factors

In contrast to psychological distress, ‘patient
empowerment’ — a concept reflecting patients’
increased understanding, involvement, and
agency in managing their own health!44145 — has
been found to result in better self-engagement
and more favorable health outcomes in multimor-
bidity.146:147 More broadly, the ‘positive psychia-
try’ concept highlights the important protective
role of positive psychosocial characteristics such
as optimism, resilience, and social engagement on
improving outcomes in a variety of conditions,
both psychiatric and somatic.!48 This work dem-
onstrates that psychological factors can confer
benefits, not just vulnerabilities, and hints at pos-
sible opportunities for enhancing the treatment of
multimorbidity.

In qualitative reviews, people with multimorbid-
ity find that engaging in behavioral strategies with
a social or spiritual component helped them take
responsibility for leading a purposeful life beyond
the confines of their conditions,!?! with some
commentators noting how patients perceive and
understand their own multimorbidity can affect
interventions and provision of care.!#® For exam-
ple, those who see multimorbidity as a challenge
may be more likely to seek resources and support,
whereas those who see it as a burden may be

subject to psychological and psychiatric setbacks.
Studies highlight the need for greater awareness
for the social support available to these patients,!3°
as social connectedness across the life course
interacts with their psychological resilience.!5!

Social factors and racism in multimorbidity
Though often framed as a health issue, multimor-
bidity is greatly influenced by social determinants
of health and lifestyle factors,!5? as material, psy-
chosocial, and behavioral determinants of health
have all been associated with multimorbidity.>4>
In addition, the patient’s social environment —
including adverse childhood experiences as well
as current social isolation and loneliness — plays
an important role in multimorbidity. Finally, an
emerging area of research and scholarship points
to the important contribution of racism to multi-
morbidity among minoritized patients.

Social determinants of health

The prevalence of multimorbidity is greater among
ethnic minorities and individuals with fewer educa-
tional qualifications.33:56:153:154 Tt occurs a decade
earlier in socioeconomically deprived communi-
ties®!! and is associated with premature death,
poorer function and quality of life, and increased
healthcare utilization.® One systematic review of
social determinants of multimorbidity found low
household income to be the strongest associated
factor for the prevalence or incidence of multimor-
bidity, with odds ratios ranging from 2 to 4.5 across
studies.!>? Certain combinations of conditions are
found more commonly in more deprived groups,
including multimorbidity involving mental health
conditions.>!! When considering multimorbidity
with 10 or more functional limitations, prevalence
is 90% higher in the most deprived quintile com-
pared to the least deprived quintile.> Interestingly,
the gap appears to be widest in the older working-
age population and those just after retirement
age.11,155:156 T ower educational attainment also has
an association with multimorbidity,!!° with one sys-
tematic review describing a 64% increased risk of
multimorbidity when lower educational level was
compared to higher education level.’> The land-
scape of multimorbidity is further complicated in
low- and middle-income countries by the overlap
of compounding factors including adverse environ-
mental and early life stressors linked to poverty,
limited social infrastructure, and poorer family cop-
ing mechanisms that translate into chronic diseases
occurring at earlier ages.157-158
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Lifestyle factors

Lifestyle factors, including smoking status, alco-
hol intake, decreased physical activity, and diet
have been associated with development of multi-
morbidity,26:156:159 with smoking frequently found
to be a highly significant factor.10 The greater
prevalence of tobacco smoking among those with
mental health conditions!®! is posited to underlie
increased medical multimorbidity in patients with
psychiatric diagnoses.162

Many mental illnesses involve changes in sleep,
and associations have been found between sleep
duration and multimorbidity in many coun-
tries.163-166 Physical activity could modify the
odds of having multimorbidity among poor sleep-
ers.163 Case reports discuss the effect of physical
ailments on mental health problems,!2! and lone-
liness and social isolation influenced by mental
conditions can influence physical health due to
health-damaging behaviors including sedentari-
ness and poor nutrition,18-62,167

Adverse childhood experiences and allostatic

load

Adverse childhood experiences, long known to
increase risks of high-risk behaviors, mental ill-
ness, and greater prevalence of the leading causes
of death in adults,'2¢ have also been associated
with the complexity and severity of multimorbid-
ity in adults.¥> Proposed mechanisms for this
include increased hypothalamic—pituitary—adrenal
axis activation, cortisol levels, inflammation, DNA
methylation, and telomere shortening.2930:49,50
This could be accounted for by the concept of
‘allostatic load’, the ‘wear and tear’ on the body’s
efforts to maintain homeostasis during periods of
chronic stress.1%® The heightened neural or neu-
roendocrine response to stress imposes additional
burdens on the body and has been implicated in a
broad range of health conditions, affecting many
organ systems. Psychological stress is correlated
with higher allostatic loads,?? which could under-
lie many of the factors affecting multimorbidity
discussed throughout this review.

Social connection and living alone

Social connections — ranging from dyadic relation-
ships within a community to larger networks —
have been found to influence chronic illness
self-management, with larger networks and net-
works with friends in addition to family associated

with better outcomes.!®® A recent systematic
review!>2 examined the association between mul-
timorbidity and living situation. Two high-quality
studies found that living alone was associated
with increased incidence of multimorbidity versus
cohabitating, including one demonstrating an
increased risk of up to 20%.17° Possible explana-
tions could include social isolation associated
with living alone, or the potential need to cohabi-
tate when health declines. However, two other
studies included in the review did not find an
association between incidence of multimorbidity
and living situation.

When other living compositions are considered,
mixed results have been found when considering
living as a couple, living with children, or in care
homes.!52171 Mixed results were also found when
comparing homeownership, renting, and living in
social housing, indicating social housing residents
had a significantly lower odds of multimorbid-
ity.152 In older adults, objective social isolation
was not found to be associated with depressive
symptoms or psychological distress, but subjec-
tive isolation from family and friends was
implicated.172

Racism and discrimination

As discussed previously, ethnic minorities face a
higher incidence of multimorbidity, with prior
work showing increased vulnerability to condi-
tions such as obesity, hypertension, cardiovascu-
lar disease, and earlier onset of multimorbidity
identified across minoritized ethnic groups.33173
Minoritized groups also face increased likelihood
of comorbidities contributing to multimorbidity,
such as diabetes during the first year of psychotic
illness.1”> The reasoning for these inequities has
traditionally been framed in terms of differences
in socioeconomic factors such as income, educa-
tion, and occupation, but recent evidence has
suggested that these ethnic and racial disparities
persist after controlling for socioeconomic fac-
tors.!73174 Some commentators have framed race
as a ‘socially constructed proxy for structural
determinants’'’>  affecting health in many
domains. This coincides with the rising academic
interest in ‘syndemics’,17¢ a public health concept
exploring the overlapping influences leading to
clustering of diseases in certain populations. First
conceptualized by Merrill Singer in relation to the
AIDS epidemic in the 1990s,177 a syndemic was
defined as a set of closely intertwined and mutual
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enhancing health problems that significantly
affect the overall health status of a population
within the context of a perpetuating configuration
of noxious social conditions.!”® The list of social,
structural, and contextual factors influencing eth-
nic and racial disparities include, but are not lim-
ited to: poverty, segregated housing, enslavement,
colonialism, neocolonialism, systematic exclusion
from opportunities, and unequal interaction with
the healthcare system.!76

Rather than conceptualizing race and ethnicity
as a ‘risk factor’, which runs the risk of classify-
ing the issue as biologic, economic, or cultural
and potentially places blame on individuals
within a group, commentators have suggested
looking at ‘racism, not race’ at intrapersonal,
institutional, and structural levels.!7”> Racial and
ethnic discrimination exists in many forms, hav-
ing been studied across many racial
groups,*179-182 in forms ranging from childhood
racial discrimination, everyday discrimination,
and major discriminatory events (i.e., infrequent
incidents that require a significant shift or adjust-
ment in one’s life).4%182 A 2015 meta-analysis
found racism to have a deleterious effect on
physical and mental health,'®3 and racial dis-
crimination has been associated with a two-fold
risk for reporting one 12-month psychiatric dis-
order, and three-fold risk for reporting two or
more psychiatric disorders.184

Beyond these individual disease links, there is
mounting evidence that the effects of discrimina-
tion and minoritization can increase risk of
comorbidities leading to multimorbid clinical
presentations. Compared to those who face no
discrimination, people who experienced everyday
discrimination were significantly more likely to
report multimorbidity in a dose-response manner
across multiple populations.4%17%18L,185 Poorer
health-related quality of life and self-rated health,
both predictors of mortality, have been found in
several minoritized ethnic groups.!73:174 Language
barriers could account for some instances of poor
care among immigrants, who may have difficulty
making their needs known to providers; improv-
ing access to professional interpreters has the
potential to improve clinical care in these cases.186

The effect of racism and discrimination on multi-
morbidity appears to operate through, or in con-
cert with, the biological and psychological factors
discussed earlier. Discrimination is associated
with allostatic load: in a review of 11 studies, 9

found a significant positive association between
discrimination and allostatic load.!82 Types of
discrimination positively associated with allostatic
load included lifetime discrimination, childhood
racial discrimination, and everyday discrimina-
tion.!82 Additionally, social epigenetics studies
have reported changes in DNA methylation and
epigenetic aging among people who faced dis-
crimination, neighborhood disadvantage, child-
hood adversity, and low socioeconomic status in
childhood and adulthood.!®”

Implications of multimorbidity for
polypharmacy and vice versa

Implications of multimorbidity for polypharmacy
Taking a disease-focused approach rather than
viewing patients through the lens of multimorbid-
ity increases the risk of adverse drug effects, drug—
drug interactions, drug—disease interactions, and
potentially problematic polypharmacy,3!-188-190
which is a known contributor to many adverse
outcomes and health complications. Treatments
optimal for a patient with one disease are not nec-
essarily optimal — and may be inappropriate — for
someone with multiple conditions.!®! Part of the
reason for this is that medications can inhibit or
potentiate each other’s effects, or pharmacody-
namics,!3:37:191-193 gnd lead to potentially harmful
‘prescribing cascade’ where new medications are
added to treat the side effects of others (e.g. a
proton pump inhibitor is added to address gastro-
intestinal side effects from a nonsteroidal anti-
inflammatory drug). Additionally, a systematic
review of medication-related problems in older
primary care patients noted that identification of
potentially inappropriate medication prescribing
can be country-and context-specific, even when
using well-recognized guidelines such as Beer’s
criteria and STOPP/START.194-196

Of particular interest when dealing with multi-
morbidity that involves psychiatric conditions is
the fact that many medications identified as being
high-risk are commonly prescribed for psychiatric
conditions. A retrospective cohort study of adverse
drug reactions in the geriatric psychiatry unit of a
university hospital in Germany found that 62% of
the agents involved in adverse drug reactions were
psychotropic agents, and 38% were non-psychiat-
ric medications.!®” Second-generation antipsy-
chotics were the most involved agents, followed by
antihypertensives, antidepressants, first-genera-
tion antipsychotics, and anticonvulsants.
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Implications of polypharmacy for multimorbidity

Polypharmacy has been associated with increased
risk for drug-drug interactions, adverse drug
effects, and cognitive and functional impairment in
patients with multimorbidity. In older patients
with multimorbidity, polypharmacy has been
linked to increased risk of falls, as well as increases
in hospital admissions, length of stay, frailty, and
mortality.198-200 Adverse events due to drug—drug
interactions are substantially increased when mul-
tiple drugs are taken,2°! and polypharmacy has also
been related to potentially inappropriate medica-
tion prescribing.292 While there is no consensus
definition for the number of medications constitut-
ing polypharmacy, it generally ranges from 5 to
10.203,204 However, even at lower counts of medi-
cation, polypharmacy can be harmful: a 24%
increase in mortality has been observed as patients’
regimen increases from one medication to four.20

Polypharmacy that includes medications pre-
scribed for both chronic medical and chronic psy-
chiatric conditions can lead to substantial
increases in adverse events for patients with mul-
timorbidity. For example, medications correlated
with fall risk include benzodiazepines, benzodiaz-
epine receptor agonists such as zolpidem, antide-
pressants, antipsychotics, and medications with
strongly anticholinergic properties.200:207 A study
of adverse drug reactions among psychiatric inpa-
tients with multimorbidity found that extrapy-
ramidal events were the most common adverse
drug effect, followed by alterations in heart rate or
blood pressure, and thirdly electrolyte distur-
bances including SIADH, hyponatremia or
hypokalemia.!®” In linking these agents with the
most frequent adverse drug reactions, the authors
noted that antipsychotic medications are a known
contributor to extrapyramidal side effects and
join tricyclic antidepressants as the two main psy-
chotropic agents known to influence blood pres-
sure and heart rate — with an increased risk of the
latter effect when they are taken in combination
with cardiovascular agents such as antihyperten-
sives and various diuretics.!°7 Another example of
the increased risk from polypharmacy for medical
and psychiatric conditions in the finding that
SSRIs and SNRIs can promote electrolyte distur-
bances such as hyponatremia when used along-
side thiazide diuretics.!%7

Conversely, efforts to review and decrease pre-
scriptions can reduce hospitalization and death in
nursing home patients2°8:209 and reduced mortality

in ambulatory settings.?19 Previous studies have
indicated the importance of working with an
interdisciplinary team including pharmacists,
nurses, and other professionals.211-213 Judicious
prescribing of psychiatric medications includes
attempting to taper medications to lower doses at
regular intervals and avoiding prescribing multi-
ple agents in the same medication class (e.g. mul-
tiple antidepressants, multiple antipsychotics).
Efforts to reduce psychotropic medications have
reduced rate of falls, ‘albeit with highly variable
results across studies’.2!4 Complete discontinua-
tion of benzodiazepines has been shown to
improve cognitive function in some adults over
age 65 years, particularly in nursing homes.215

Toward improved management of
multimorbidity

A greater appreciation of the multifactorial under-
pinnings of multimorbidity helps promote a bet-
ter management approach for psychiatric and
medical multimorbidity. For instance, recogniz-
ing that nonmodifiable biological factors related
to aging contribute to multimorbidity can guard
against providing overly aggressive treatment.
Recognizing the impact of psychology and behav-
ior on multimorbidity can help providers identify
factors that would be best addressed by psycho-
logical and behavioral treatments that confer low
risks for older patients. Recognizing the effects of
social determinants of health could also help
guide providers to inquire about patients’ social
situations and perhaps consider strategies to
increase social connection rather than adding
another risky medical treatment.

Yet most available clinical guidelines continue to
use single-disease guidelines despite the fact that
simply counting the number of diseases may be
inadequate to correctly address the issue and can
contribute to fragmented and poorly coordinated
care that is potentially harmful.” An example of
multimorbidity’s additive risk in older adults was
found by Whitson ez al.’s study of 3878 partici-
pants. The authors found a three-to-sixfold increase
in various forms of disability in patients who had
both cognitive and visual impairments compared to
only one of these conditions.?> Beyond recognizing
the multiple biopsychosocial risk factors for multi-
morbidity and the limitations of single-disease
guidelines, specific components of care for patients
with multimorbidity include the provision of whole-
person care and care coordination.
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Whole-person care

Optimal multimorbidity management involves plac-
ing an emphasis on what matters most to people,
and taking into account the needs, values,
priorities and perspectives of patients and their fam-
ilies — the essence of whole-person care.121,138:216,217
People with multimorbidity face the challenge of
finding the appropriate balance between managing
symptoms and diseases while avoiding having their
lives controlled by the demands of their treatment
plan.218 Additionally, both patient and provider can
face shifting priorities and demands, as different
conditions can alternate in and out of the forefront
in terms of their influence on the patient’s overall
well-being.218:219 Ag such, it is important to reassess
the patient’s goals, values, and priorities frequently
when providing care. One common priority for
patients is continuity of care within a coordinated,
interdisciplinary model.%15-16:40

Care coordination and systemic interventions

In addition to medication management, recognizing
the significance of psychosocial factors, and eliciting
patients’ needs and perspectives,!21:216 providers
can place renewed focus on care coordination — par-
ticularly as poorly coordinated care leads to the
aforementioned issues with single-disease treat-
ment. As previously mentioned, patients will defer
management of physical health until mental health
needs are addressed. Studies also indicate that peo-
ple with serious mental illnesses often have particu-
larly severe disparities in healthcare due to fear and
stigma.220 Moreover, there is a role for mental
healthcare providers in helping patients address
their physical health needs. One-third of patients in
a Danish study expressed interest in diabetes sup-
port from mental healthcare professionals,22! high-
lighting a significant role for mental healthcare
practitioners within interdisciplinary care teams. On
a system-wide level, it is also important that preven-
tion and community work are prioritized over crisis
work and hospitals, while noting that prevention
strategies should be equitable in addition to effec-
tive, as some individual-level behavioral change
interventions require substantial agency to imple-
ment effectively and can thus widen socioeconomic
inequalities in health.5 Coordinated care addressing
the many aspects of multimorbidity offers the best
opportunity for health promotion. For instance,
new models of care that provide mental and physi-
cal healthcare integration are being developed and
include community multidisciplinary teams with
geriatrician input, joint medical/psychiatry inpatient
units, care home intervention teams, and huddles in

which complex patients may be discussed.???
Initiatives, such as the American Association for
Geriatric Psychiatry Scholars Program,223:224 which
encourage more trainees to enter fields such as geri-
atric medicine and geriatric psychiatry — both of
which have experienced problems recruiting — can
increase the number of specialists available to join
multidisciplinary teams and promote improved care
for older patients with multimorbidity.225

Conclusions

Multimorbidity, or the co-occurrence of two or
more chronic medical or psychiatric conditions, is
a complex and increasingly common phenome-
non, especially among older adults. It is impor-
tant for the clinician to recognize that the presence
of multimorbidity is influenced by multiple bio-
logical (e.g. epigenetic changes, inflammation),
pharmacological (e.g. polypharmacy, changes in
pharmacokinetics/pharmacodynamics), psycho-
logical (e.g. defense mechanisms, psychological
distress), and social (e.g. loneliness, social con-
nection) factors. Understanding these contribut-
ing factors can guide clinicians to avoid
cumulatively implementing a risky single-disease
approach, but instead to focus on optimizing
medication management, improving care coordi-
nation, and treating the whole person, including
the patient’s goals, values, and priorities to
improve overall well-being.

Declarations

Ethics approval and consent to participate

Not applicable (review article). There is no ethi-
cal approval number and there were no human
subjects to provide consent.

Consent for publication
Not applicable (review article).

Author contributions
David M. Carlson: Conceptualization; Writing
— original draft; Writing — review & editing.

Brandon C. Yarns: Conceptualization; Funding
acquisition; Supervision; Writing — review &
editing.

Acknowledgements

The authors acknowledge the U.S. Department
of Veterans Affairs. These contents do not repre-
sent the views of the U.S. Department of Veterans
Affairs or the United States Government.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

DM Carlson and BC Yarns

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: Dr. Yarns was
supported by the U.S. Department of Veterans
Affairs [grant number IK2CX001884].

Competing interests
The authors declare that there is no conflict of
interest.

Availability of data and materials
Not applicable (review article).

ORCIDIiD
Brandon C. Yarns
0003-3428-3435

https://orcid.org/0000-

References
1. Uijen AA and van de Lisdonk EH.
Multimorbidity in primary care: prevalence and
trend over the last 20 years. Eur ¥ Gen Pract
2008; 14(Suppl. 1): 28-32.

2. Barnett K, Mercer SW, Norbury M, er al.
Epidemiology of multimorbidity and implications
for health care, research, and medical education:
a cross-sectional study. ¥ Lancer 2012; 380:
37-43.

3. Fortin M, Hudon C, Haggerty ], et al. Prevalence
estimates of multimorbidity: a comparative study of
two sources. BMC Health Serv Res 2010; 10: 111.

4. Mercer SW, Smith SM, Wyke S, ez al.
Multimorbidity in primary care: developing the
research agenda. Fam Pract 2009; 26: 79-80.

5. Head A, Fleming K, Kypridemos C, ez al.
Multimorbidity: the case for prevention. ¥
Epidemiol Community Health 2021; 75: 242-244.

6. Skou ST, Mair FS, Fortin M, et al.
Multimorbidity. Nat Rev Dis Primers 2022; 8: 48.

7. Griffith LE, Gilsing A, Mangin D, er al.
Multimorbidity frameworks impact prevalence
and relationships with patient-important
outcomes. J Am Geriarr Soc 2019; 67: 1632—-1640.

8. Vetrano DL, Palmer K, Marengoni A, et al.
Frailty and multimorbidity: a systematic review
and meta-analysis. ¥ Gerontol A Biol Sci Med Sci
2019; 74: 659-666.

9. Nicholson K, Almirall ] and Fortin M. The
measurement of multimorbidity. Health Psychol
2019; 38: 783-790.

10.

11.

12.

13.

14.

15.

19.

20.

21.

22.

Boersma P, Black LI and Ward BW. Prevalence
of multiple chronic conditions among US adults,
2018. Prev Chronic Dis 2020; 17: E106.

Cassell A, Edwards D, Harshfield A, et al. The
epidemiology of multimorbidity in primary care:
a retrospective cohort study. Br ¥ Gen Pract 2018;
68: e245-e251.

Hajat C and Stein E. The global burden of
multiple chronic conditions: a narrative review.
Prev Med Rep 2018; 12: 284-293.

Fortin M, Soubhi H, Hudon C, ez al.
Multimorbidity's many challenges. BM¥ 2007;
334:1016-1017.

Kingston A, Robinson L, Booth H, ez al.
Projections of multi-morbidity in the older
population in England to 2035: estimates from
the population ageing and Care Simulation
(PACSim) model. Age Ageing 2018; 47: 374-380.

Salisbury C. Multimorbidity: redesigning health
care for people who use it. ¥ Lancer 2012; 380:
7-9.

. Ryan BL, Bray Jenkyn K, Shariff SZ, ez al.

Beyond the grey tsunami: a cross-sectional
population-based study of multimorbidity in
Ontario. ¥ Public Health 2018; 109: 845-854.

. Yancik R, Ershler W, Satariano W, er al. Report

of the national institute on aging task force on
comorbidity. ¥ Gerontol A Biol Sci Med Sci 2007;
62: 275-280.

. Fried LP, Ferrucci L, Darer J, er al. Untangling

the concepts of disability, frailty, and
comorbidity: implications for improved targeting
and care. J Gerontol A Biol Sci Med Sci 2004; 59:
255-263.

US Department of Health and Human Services.
Multiple chronic conditions: a strategic
framework — optimum health and quality of life
for individuals with multiple chronic conditions,
https://www.hhs.gov/sites/default/files/ash/
initiatives/mcc/mcc_framework.pdf (2010,
accessed 20 June 2023).

Tonelli M, Wiebe N, Straus S, ez al.
Multimorbidity, dementia and health care in
older people:a population-based cohort study.
CMAYF Open 2017; 5: E623-E631.

Wolff JL, Starfield B and Anderson G.
Prevalence, expenditures, and complications of
multiple chronic conditions in the elderly. Arch
Intern Med 2002; 162: 2269-2276.

Fillenbaum GG, Pieper CF, Cohen HJ, ez al.
Comorbidity of five chronic health conditions in
elderly community residents: determinants and

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://orcid.org/0000-0003-3428-3435
https://orcid.org/0000-0003-3428-3435
https://www.hhs.gov/sites/default/files/ash/initiatives/mcc/mcc_framework.pdf
https://www.hhs.gov/sites/default/files/ash/initiatives/mcc/mcc_framework.pdf

THERAPEUTIC ADVANCES in

Psychopharmacology

Volume 13

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

impact on mortality. ¥ Gerontol A Biol Sci Med Sci
2000; 55: M84-M89.

Glynn LG, Valderas JM, Healy P, et al. The
prevalence of multimorbidity in primary care and
its effect on health care utilization and cost. Fam
Pract 20115 28: 516-523.

Fortin M, Bravo G, Hudon C, et al. Relationship
between multimorbidity and health-related
quality of life of patients in primary care. Qual
Life Res 2006; 15: 83-91.

Whitson HE, Cousins SW, Burchett BM, ez al.
The combined effect of visual impairment and
cognitive impairment on disability in older
people. ¥ Am Geriarr Soc 2007; 55: 885-891.

Menotti A, Mulder I, Nissinen A, et al.
Prevalence of morbidity and multimorbidity in
elderly male populations and their impact on
10-year all-cause mortality: the FINE study
(Finland, Italy, Netherlands, elderly). ¥ Clin
Epidemiol 2001; 54: 680-686.

Vogeli C, Shields AE, Lee TA, er al. Multiple
chronic conditions: prevalence, health
consequences, and implications for quality, care
management, and costs. ¥ Gen Intern Med 2007;
22 Suppl 3: 391-395.

Lehnert T, Heider D, Leicht H, er al. Review:
health care utilization and costs of elderly persons
with multiple chronic conditions. Med Care Res
Rev 2011; 68: 387-420.

Iob E, Lacey R and Steptoe A. The long-term
association of adverse childhood experiences with
C-reactive protein and hair cortisol: cumulative
risk versus dimensions of adversity. Brain Behav
Immun 2020; 87: 318-328.

Herrmann M, Pusceddu I, Mirz W, et al.
Telomere biology and age-related diseases. Clin
Chem Lab Med 2018; 56: 1210-1222.

Osanlou R, Walker L, Hughes DA, ez al.
Adverse drug reactions, multimorbidity and
polypharmacy: a prospective analysis of 1 month
of medical admissions. BM¥ Open 2022; 12:
e055551.

Fortin M, Lapointe L, Hudon C, ez al.

Multimorbidity and quality of life in primary care:

a systematic review. Health Qual Life Outcomes
2004; 2: 51.

Marengoni A, Angleman S, Melis R, ez al. Aging
with multimorbidity: a systematic review of the
literature. Ageing Res Rev 2011; 10: 430-439.

Ryan A, Wallace E, O'Hara P, ez al.
Multimorbidity and functional decline in
community-dwelling adults: a systematic review.
Health Qual Life Outcomes 20155 13: 168.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Read JR, Sharpe L, Modini M, ez al.
Multimorbidity and depression: a systematic
review and meta-analysis. ¥ Affect Disord 2017;
221: 36-46.

McParland C, Cooper MA, Lowe D], ez al.
Multimorbidity, disease count, mortality and
emergency care use in persons attending the
emergency department: a cross-sectional data-
linkage study. ¥ Multimorb Comorb 2022; 12:
26335565221147417.

Fried TR, Tinetti ME, Iannone L, ez al. Health
outcome prioritization as a tool for decision
making among older persons with multiple chronic
conditions. Arch Intern Med 2011; 171: 1854-1856.

van Rijn RM, Robroek SJ, Brouwer S, ez al.
Influence of poor health on exit from paid
employment: a systematic review. Occup Environ
Med 20145 71: 295-301.

Ferro MA, Lipman EL, Van Lieshout R]J,

et al. Mental-physical multimorbidity in youth:
associations with individual, family, and health
service use outcomes. Child Psychiatry Hum Dev
2019; 50: 400-410.

Diseases GBD and Injuries C. Global burden of
369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for
the Global Burden of Disease Study 2019.

F Lancer 2020; 396: 1204-1222.

Guidi J, Lucente M, Sonino N, er al. Allostatic
load and its impact on Health: a systematic
review. Psychother Psychosom 2021; 90: 11-27.

Ping R and Oshio T. Education level as a

predictor of the onset of health problems among
China’s middle-aged population: Cox regression
analysis. Front Public Health 2023; 11: 1187336.

Sinnott C, Mc Hugh S, Fitzgerald AP, ez al.
Psychosocial complexity in multimorbidity: the
legacy of adverse childhood experiences. Fam
Pract 2015; 32: 269-275.

Oh H, Glass J, Narita Z, et al. Discrimination and
multimorbidity among Black Americans: findings
from the National Survey of American Life. ¥
Racial Ethn Health Disparities 2021; 8: 210-219.

Singer L, Green M, Rowe F, ez al. Social
determinants of multimorbidity and multiple
functional limitations among the ageing
population of England, 2002-2015. SSM Popul
Health 2019; 8: 100413.

Krokstad S, Ding D, Grunseit AC, et al. Multiple
lifestyle behaviours and mortality, findings from
a large population-based Norwegian cohort study
— the HUNT Study. BMC Public Health 2017,
17: 58.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

DM Carlson and BC Yarns

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Cacioppo JT and Cacioppo S. Social
Relationships and Health: the toxic effects of
perceived social isolation. Soc Personal Psychol
Compass 2014; 8: 58-72.

Sindi S, Pérez LM, Vetrano DL, ez al. Sleep
disturbances and the speed of multimorbidity
development in old age: results from a
longitudinal population-based study. BMC Med
2020; 18: 382.

Lang J, McKie J, Smith H, ez al. Adverse
childhood experiences, epigenetics and telomere
length variation in childhood and beyond: a
systematic review of the literature. Eur Child
Adolesc Psychiarry 2020; 29: 1329-1338.

Lin L, Wang HH, Lu C, ez al. Adverse
childhood experiences and subsequent chronic
diseases among middle-aged or older adults in
China and associations with demographic and
socioeconomic characteristics. YAMA netw open
20215 4: e2130143.

Mercer SW, Gunn ], Bower P, er al. Managing
patients with mental and physical multimorbidity.
BMY 2012; 345: €5559.

Sharp D, Lorenc A, Feder G, ez al. “Trying to put
a square peg into a round hole’: a qualitative study
of healthcare professionals’ views of integrating
complementary medicine into primary care for
musculoskeletal and mental health comorbidity.
BMC Complement Altern Med 2018; 18: 290.

Pearson-Stuttard J, Ezzati M and Gregg EW.
Multimorbidity-a defining challenge for health
systems. Lancet Public Health 2019; 4: €599—-e600.

Maciejewski ML and Hammill BG. Measuring
the burden of multimorbidity among Medicare
beneficiaries via condition counts and cumulative
duration. Health Serv Res 2019; 54: 484-491.

Pathirana TT and Jackson CA. Socioeconomic
status and multimorbidity: a systematic review
and meta-analysis. Aust N Z F Public Health 2018;
42: 186-194.

van den Akker M, Buntinx F, Metsemakers

JF, et al. Multimorbidity in general practice:
prevalence, incidence, and determinants of
co-occurring chronic and recurrent diseases. ¥ Clin
Epidemiol 1998; 51: 367-375.

Boyd CM, Leff B, Wolff JL, ez al. Informing
clinical practice guideline development and
implementation: prevalence of coexisting
conditions among adults with coronary heart
disease. ¥ Am Geriatr Soc 2011; 59: 797-805.

Whitson HE and Boyd CM. Multiple Chronic
Conditions. UpToDate, https://www.uptodate.
com/contents/multiple-chronic-conditions (2023,
accessed 15 February 2023).

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Bishop NA, Lu T and Yankner BA. Neural
mechanisms of ageing and cognitive decline.
Nature 2010; 464: 529-535.

Barnes PJ. Mechanisms of development of
multimorbidity in the elderly. Eur Respir ¥ 2015;
45:790-806.

Ferrucci L, Gonzalez-Freire M, Fabbri E, et al.
Measuring biological aging in humans: a quest.
Aging Cell 20205 19: €13080.

Bayer TA, Van Patten R, Hershkowitz D, ez al.
Comorbidity and management of concurrent
psychiatric and medical disorders. Psychiatr Clin
North America 2022; 45: 745-763.

Lopez-Otin C, Blasco MA, Partridge L, er al.
Hallmarks of aging: an expanding universe. Cell
2023; 186: 243-278.

Lopez-Otin C, Blasco MA, Partridge L, ez al. The
hallmarks of aging. Cell 2013; 153: 1194-1217.

Fraser HC, Kuan V, Johnen R, ez al. Biological
mechanisms of aging predict age-related disease
co-occurrence in patients. Aging Cell 2022; 21:
el3524.

Ermogenous C, Green C, Jackson T, ez al.
Treating age-related multimorbidity: the drug
discovery challenge. Drug Discov Today 2020; 25:
1403-1415.

Yousefzadeh M, Henpita C, Vyas R, ez al. DNA
damage-how and why we age? eLife 2021; 10:
20210129.

Jakovljevic M, Reiner Z, Milici¢ D, et al.
Comorbidity, multimorbidity and personalized
psychosomatic medicine: epigenetics rolling on
the horizon. Psychiatr Danub 2010; 22: 184—189.

Stylianou E. Epigenetics of chronic inflammatory
diseases. ¥ Inflamm Res 2019; 12: 1-14.

Takeshima H and Ushijima T. Accumulation of
genetic and epigenetic alterations in normal cells
and cancer risk. NP¥ precis oncol 2019; 3: 7.

Turner KJ, Vasu V and Griffin DK. Telomere
biology and human phenotype. Cells 2019; 8:
20190119.

Casagrande S and Hau M. Telomere attrition:
metabolic regulation and signalling function? Biol
Lerr 2019; 15: 20180885.

Young AJ. The role of telomeres in the
mechanisms and evolution of life-history trade-
offs and ageing. Philos Trans R Soc Lond B

Biol Sci 2018; 373: 20160452. DOI: 10.1098/
rstb.2016.0452

Niedzwiedz CL, Katikireddi SV, Pell JP, ez al.
Sex differences in the association between salivary

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://www.uptodate.com/contents/multiple-chronic-conditions
https://www.uptodate.com/contents/multiple-chronic-conditions

THERAPEUTIC ADVANCES in

Psychopharmacology

Volume 13

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

telomere length and multimorbidity within the
US Health & Retirement Study. Age Ageing 2019;
48: 703-710.

Okamoto K and Seimiya H. Revisiting telomere
shortening in cancer. Cells 2019; 8: 20190131.

Chakravarti D and DePinho RA. Telomere
dysfunction as an initiator of inflammation: clues
to an Age-Old mystery. ¥ Inflamm Bowel Dis
Disord 20215 6: 20210217.

Azam S, Haque ME, Balakrishnan R, ez al. The
ageing brain: molecular and cellular basis of
neurodegeneration. Front Cell Dev Biol 20215 9:
683459.

Levstek T, Kozjek E, Dolzan V, ez al. Telomere
attrition in neurodegenerative disorders. Front
Cell Neurosct 20205 14: 219-20200715.

Jani BD, McLean G, Nicholl BI, ez al. Risk
assessment and predicting outcomes in patients
with depressive symptoms: a review of potential
role of peripheral blood based biomarkers. Front
Hum Neurosci 20155 9: 18.

Hohn A, Tramutola A and Cascella R.
Proteostasis failure in neurodegenerative diseases:
focus on oxidative stress. Oxid Med Cell Longev
2020; 2020: 5497046.

Guerville F, De Souto Barreto P, Ader 1, ez al.
Revisiting the hallmarks of aging to identify markers
of biological age. ¥ Prev Alzheimers Dis 2019; 7: 1-9.

Picca A, Calvani R, Coelho-Junior HJ, ez al. Cell
death and inflammation: the role of mitochondria
in Health and disease. Cells 2021; 10: 20210303.

Teleanu DM, Niculescu AG, Lungu II, ez al. An
overview of oxidative stress, neuroinflammation,
and Neurodegenerative Diseases. Int J Mol Sci
2022; 23: 20220525.

Desdin-Mico6 G, Soto-Heredero G, Aranda JF,

et al. T cells with dysfunctional mitochondria
induce multimorbidity and premature senescence.
Science 2020; 368: 1371-1376.

Andrade LH, Bensefior IM, Viana MC, et al.
Clustering of psychiatric and somatic illnesses
in the general population: multimorbidity and
socioeconomic correlates. Braz ¥ Med Biol Res
2010; 43: 483-491.

Neeleman J, Bijl R and Ormel J. Neuroticism,
a central link between somatic and psychiatric
morbidity: path analysis of prospective data.
Psychol Med 2004; 34: 521-531.

Neeleman J, Sytema S and Wadsworth M.
Propensity to psychiatric and somatic ill-health:
evidence from a birth cohort. Psychol Med 2002;
32:793-803.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Ciechanowski PS, Katon W] and Russo JE.
Depression and diabetes: impact of depressive
symptoms on adherence, function, and costs.
Arch Intern Med 2000; 160: 3278-3285.

DiMatteo MR, Lepper HS and Croghan TW.
Depression is a risk factor for noncompliance with
medical treatment: meta-analysis of the effects of
anxiety and depression on patient adherence. Arch
Intern Med 2000; 160: 2101-2107.

Kristensen MAT, Guassora AD, Arreskov AB,
et al. I’ve put diabetes completely on the shelf
till the mental stuff is in place’. How patients
with doctor-assessed impaired self-care perceive
disease, self-care, and support from general
practitioners. A qualitative study. Scand ¥ Prim
Health Care 2018; 36: 342-351.

Livingston G, Huntley J, Sommerlad A, er al.
Dementia prevention, intervention, and care:
2020 report of the Lancet Commission. ¥ Lancet
2020; 396: 413-446.

Livingston G, Sommerlad A, Orgeta V, ez al.
Dementia prevention, intervention, and care.
Lancet 2017; 390: 2673-2734.

Pati S, Mahapatra P, Dwivedi R, ez al.
Multimorbidity and its outcomes among
patients attending psychiatric care settings: an
observational study from Odisha, India. Front
Public Health 2020; 8: 616480.

Lynch CP, Gebregziabher M, Zhao Y, ez al.
Impact of medical and psychiatric multi-morbidity
on mortality in diabetes: emerging evidence. BMC
Endocr Disord 20145 14: 68-20140820.

Ostir GV and Goodwin JS. High anxiety is
associated with an increased risk of death in an
older tri-ethnic population. ¥ Clin Epidemiol 2006;
59: 534-540.

Yasunari K, Matsui T, Maeda K, ez al. Anxiety-
induced plasma norepinephrine augmentation
increases reactive oxygen species formation

by monocytes in essential hypertension. Am ¥
Hypertens 2006; 19: 573-578.

Yarns BC, Zhu TA and Najafian Jazi A.
Chronic pain in older adults: a neuroscience-
based psychological assessment and treatment
approach. Am ¥ Geriatr Psychiarry 20225 30:
1342-1350.

Hagen EM, Svensen E, Eriksen HR, ez al.
Comorbid subjective health complaints
in low back pain. Spine (Phila PA 1976)
2006; 31: 1491-1495. DOI: 10.1097/01.
brs.0000219947.71168.08.

Goodwin RD, Jacobi F and Thefeld W. Mental
disorders and asthma in the community. Arch
Gen Psychiarry 2003; 60: 1125-1130.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

DM Carlson and BC Yarns

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

112.

113.

Lattanzio F, Landi F, Bustacchini S, et al.
Geriatric conditions and the risk of adverse drug
reactions in older adults: a review. Drug Saf
2012; 35(Suppl. 1): 55-61.

Shi S, Morike K and Klotz U. The clinical
implications of ageing for rational drug therapy.
Eur ¥ Clin Pharmacol 2008; 64: 183-199.

Balaram K and Balachandran S.
Psychopharmacology in the elderly: why does
age matter? Psychiatr Clin North Am 2022; 45:
735-744.

McLean AJ and Le Couteur DG. Aging biology
and geriatric clinical pharmacology. Pharmacol
Rev 2004; 56: 163-184.

Hutchison L.C and O'Brien CE. Changes in
pharmacokinetics and pharmacodynamics in the
elderly patient. ¥ Pharm Pract 2007; 20: 4—12.

Andres TM, McGrane T, McEvoy MD, ez al.
Geriatric Pharmacology: an update. Anesthesiol
Chin 2019; 37: 475-492.

Mangoni AA and Jackson SH. Age-

related changes in pharmacokinetics and
pharmacodynamics: basic principles and
practical applications. Br ¥ Clin Pharmacol 2004;
57: 6-14.

Bishara D, Harwood D, Sauer ], ez al.
Anticholinergic effect on cognition (AEC) of
drugs commonly used in older people. Int ¥
Geriarr Psychiarry 2017; 32: 650—-656.

McMichael AJ, Zafeiridi E, Ryan M, et al.
Anticholinergic drug use and risk of mortality
for people with dementia in Northern Ireland.
Aging Ment Health 2021; 25: 1475-1482.

American Psychiatric Association. Diagnostic
and statistical manual of mental disorders
2022; 5th ed. Arlington, VA: American
Psychiatric Association.

Francis JJ. Drugs believed to cause or prolong
delirium or confusional states. Delirium and
acute confusional states: prevention, treatment
and prognosis. Graphic 70449 version 9.0. In:
UpToDate, Post TW (ed.). Waltham, MA:
UpToDate, 2023.

. Wilson JE, Mart MF, Cunningham C, ez al.

Delirium. Nat Rev Dis Primers 2020; 6: 90.

Francis JR. Delirium and acute confusional
states: prevention, treatment and prognosis.
Graphic 70449 version 9.0. “Drugs believed
to cause or prolong delirium or confusional
states.” In: UpToDate, Post TW (ed.).
Waltham, MA: UpToDate, 2023.

Brown WA and Mueller PS. Psychological
function in individuals with amyotrophic lateral

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

sclerosis (ALS). Psychosom Med 19705 32:
141-152.

Wirsching M, Hoffmann F, Stierlin H, er al.
Prebioptic psychological characteristics of breast
cancer patients. Psychother Psychosom 1985; 43:
69-76.

Marcus MD, Loucks TL and Berga SL.
Psychological correlates of functional
hypothalamic amenorrhea. Fertil Steril 2001; 76:
310-316.

Kneier AW and Temoshok L. Repressive coping
reactions in patients with malignant melanoma
as compared to cardiovascular disease patients.
F Psychosom Res 1984; 28: 145-155.

Piacentini SHM]J, Draghi L, Cecchini AP,

et al. Personality disorders in cluster headache:
a study using the Millon Clinical Multiaxial
Inventory-II1. Neurol Sc: 2017; 38: 181-184.

Romo-Gonzalez T, Barranca-Enriquez A, Ledn-
Diaz R, et al. Psychological suppressive profile
and autoantibodies variability in women living
with breast cancer: a prospective cross-sectional
study. Heliyon 2022; 8: e10883.

Mounce LTA, Campbell JL, Henley WE, ez al.
Predicting incident multimorbidity. Ann Fam
Med 2018; 16: 322-329.

Coventry PA, Small N, Panagioti M, et al.
Living with complexity; marshalling resources: a
systematic review and qualitative meta-synthesis
of lived experience of mental and physical
multimorbidity. BMC Fam Pract 2015; 16: 171.

Kordowicz M and Hack-Polay D. Community
assets and multimorbidity: a qualitative scoping
study. PLoS One 2021; 16: €0246856.

Townsend A. Applying Bourdieu’s theory to
accounts of living with multimorbidity. Chronic
Illn 2012; 8: 89-101.

Coventry PA, Fisher L, Kenning C, ez al.
Capacity, responsibility, and motivation: a
critical qualitative evaluation of patient and
practitioner views about barriers to self-
management in people with multimorbidity.
BMC Health Serv Res 2014; 14: 536-20141031.

IASP: International Association for the Study
of Pain (IASP) Terminology, https://www.
iasp-pain.org/resources/terminology/ (2017,
accessed 20 June 2023).

Anda R, Tietjen G, Schulman E, er al. Adverse
childhood experiences and frequent headaches
in adults. Headache 2010; 50: 1473-1481.

Felitti V], Anda RF, Nordenberg D, er al.
Relationship of childhood abuse and household
dysfunction to many of the leading causes

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com
https://www.iasp-pain.org/resources/terminology/
https://www.iasp-pain.org/resources/terminology/

THERAPEUTIC ADVANCES in
Psychopharmacology

Volume 13

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

of death in adults. The Adverse Childhood
Experiences (ACE) study. Am ¥ Prev Med 1998;
14: 245-258.

Lumley MA, Krohner S, Marshall LM, ez al.
Emotional awareness and other emotional
processes: Implications for the assessment and
treatment of chronic pain. Pain Manag 2021;
11: 325-332.

Aaron RV, Finan PH, Wegener ST, ez al. Emotion
regulation as a transdiagnostic factor underlying
co-occurring chronic pain and problematic opioid
use. Am Psychol 2020; 75: 796-810.

Koechlin H, Coakley R, Schechter N, er al.
The role of emotion regulation in chronic pain:
A systematic literature review. ¥ Psychosom Res
2018; 107: 38-45.

Yarns BC, Cassidy JT and Jimenez AM. At
the intersection of anger, chronic pain, and the
brain: A mini-review. Neurosci Biobehav Rev
20225 135: 104558.

Ziadni MS, You DS, Johnson L, er al. Emotions
matter: the role of emotional approach coping in
chronic pain. Eur J Pain 2020; 24: 1775-1784.

Lumley MA and Schubiner H. Psychological
therapy for centralized pain: an integrative
assessment and treatment model. Psychosom
Med 2019; 81: 114-124.

Lazaridou A, Paschali M and Edwards RR.
Future directions in psychological therapies
for pain management. Pain Med 2020; 21:
2624-2626.

Ahlquist LR and Yarns BC. Eliciting emotional
expressions in psychodynamic psychotherapies
using telehealth: a clinical review and single case
study using emotional awareness and expression
therapy. Psychoanal Psychother 2022; 36:
124-140.

Yarns BC, Lumley MA, Cassidy JT, ez al.
Emotional awareness and expression therapy
achieves greater pain reduction than cognitive
behavioral therapy in older adults with
chronic musculoskeletal pain: a preliminary
randomized comparison trial. Pain Med 2020;
21: 2811-2822.

Yarns BC, Molaie AM, Lumley MA, ez al.
Video telehealth emotional awareness and
expression therapy for older U.S. Military
veterans with chronic pain: A pilot study. Cln
Gerontol Epub ahead of print 21 December
2022. DOI: 10.1080/07317115.2022.2159909

Fortin M, Bravo G, Hudon C, er al.
Psychological distress and multimorbidity in
primary care. Ann Fam Med 2006; 4: 417-422.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

Fortin M, Hudon C, Bayliss EA, ez al.

Caring for body and soul: the importance of
recognizing and managing psychological distress
in persons with multimorbidity. Int ¥ Psychiatr
Med 2007; 37: 1-9.

Kessler RC, Andrews G, Colpe L], et al.
Short screening scales to monitor population
prevalences and trends in non-specific
psychological distress. Psychol Med 2002; 32:
959-976.

Muhuri PK. Serious psychological distress and
mortality among adults in the U.S. Household
population: Highlights. The CBHSQ report.
Rockville, MD: Center for Behavioral Health
Statistics and Quality, 2013: 1-6.

Thurston-Hicks A, Paine S and Hollifield

M. Functional impairment associated with
psychological distress and medical severity in
rural primary care patients. Psychiatr Serv 1998;
49: 951-955.

Lee ES, Koh HL, Ho EQ, er al. Systematic
review on the instruments used for measuring
the association of the level of multimorbidity
and clinically important outcomes. BM¥ Open
2021; 11: e041219-20210505.

Huntley AL, Johnson R, Purdy S, ez al.
Measures of multimorbidity and morbidity
burden for use in primary care and community
settings: a systematic review and guide. Ann
Fam Med 20125 10: 134-141.

Pekonen A, Eloranta S, Stolt M, ez al.
Measuring patient empowerment — a systematic
review. Patient Educ Couns 2020; 103: 777-787.

Barr PJ, Scholl I, Bravo P, ez al. Assessment
of patient empowerment — a systematic
review of measures. PLoS One 2015; 10:
e0126553-20150513.

Nafradi L, Nakamoto K and Schulz PJ. Is
patient empowerment the key to promote
adherence? A systematic review of the
relationship between self-efficacy, health locus
of control and medication adherence. PLoS One
2017; 12: e0186458-20171017.

Nafradi L, Nakamoto K, Csabai M, et al. An
empirical test of the Health Empowerment
Model: does patient empowerment moderate
the effect of health literacy on health status?
Parient Educ Couns 2018; 101: 511-517.

Jeste DV, Palmer BW, Rettew DC, ez al.
Positive psychiatry: its time has come. ¥ Clin
Psychiarry 2015; 76: 675—683.

Mc Sharry ], Bishop FL, Moss-Morris R,
et al. “The chicken and egg thing’: cognitive
representations and self-management of

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

DM Carlson and BC Yarns

multimorbidity in people with diabetes and
depression. Psychol Health 20135 28: 103-119.

Vogel I, Miksch A, Goetz K, et al. The impact
of perceived social support and sense of
coherence on health-related quality of life in
multimorbid primary care patients. Chronic Illn
20125 8: 296-307.

Ong BN, Richardson JC, Porter T, ez al.
Exploring the relationship between multi-
morbidity, resilience and social connectedness
across the lifecourse. Health (London) 2014; 18:
302-318.

150.

151.

152. Ingram E, Ledden S, Beardon S, ez al.
Household and area-level social determinants of
multimorbidity: a systematic review. ¥ Epidemiol

Communiry Health 2021; 75: 232-241.

153. Rocca WA, Boyd CM, Grossardt BR, ez al.
Prevalence of multimorbidity in a geographically
defined American population: patterns by age,
sex, and race/ethnicity. Mayo Clin Proc 2014;

89: 1336-1349.

154. St Sauver JL, Boyd CM, Grossardt BR, ez al.
Risk of developing multimorbidity across all
ages in an historical cohort study: differences
by sex and ethnicity. BM¥ Open 2015; 5:

e006413-20150203.

155. Singer L, Green M, Rowe F, ez al. Trends in
multimorbidity, complex multimorbidity and
multiple functional limitations in the ageing

population of England, 2002-2015. ¥ Comorb

2019; 9: 2235042X19872030.

Katikireddi SV, Skivington K, Leyland AH,
et al. The contribution of risk factors to
socioeconomic inequalities in multimorbidity
across the lifecourse: a longitudinal analysis
of the twenty-07 cohort. BMC Med 2017; 15:
152-20170824.

156.

157. Miranda J], Barrientos-Gutiérrez T, Corvalan C,
et al. Understanding the rise of cardiometabolic
diseases in low- and middle-income countries.

Nat Med 2019; 25: 1667-1679.

Miranda JJ, Bernabe-Ortiz A, Gilman

RH, et al. Multimorbidity at sea level and
high-altitude urban and rural settings: the
CRONICAS Cohort Study. ¥ Comorb 2019; 9:
2235042X1987529.

158.

159. Freisling H, Viallon V, Lennon H, ez al.
Lifestyle factors and risk of multimorbidity
of cancer and cardiometabolic diseases: a
multinational cohort study. BMC Med 2020;

18: 5-20200110.

160. Fortin M, Haggerty J, Almirall J, ez al. Lifestyle

factors and multimorbidity: a cross sectional

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

study. BMC Public Health 2014; 14: 686—
20140705.

Substance Abuse and Mental Health Services
Administration. Key substance use and mental
health indicators in the United States: Results
from the 2018 National Survey on drug use

and health. Rockville, MD: Center for
Behavioral Health Statistics and Quality,
Substance Abuse and Mental Health Services
Administration, 2019.

Correa JB, Lawrence D, McKenna BS, ez al.
Psychiatric comorbidity and multimorbidity in
the EAGLES trial: descriptive correlates and
associations with neuropsychiatric adverse events,
treatment adherence, and smoking cessation.
Nicotine Tob Res 2021; 23: 1646-1655.

He L, Biddle SJH, Lee JT, ez al. The prevalence
of multimorbidity and its association with physical
activity and sleep duration in middle aged and
elderly adults: a longitudinal analysis from China.
Int ¥ Behav Nutr Phys Act 20215 18: 77.

Helbig AK, Stockl D, Heier M, er al.
Relationship between sleep disturbances and
multimorbidity among community-dwelling
men and women aged 65-93 years: results from
the KORA Age Study. Sleep Med 2017; 33:
151-159.

Ruiz-Castell M, Makovski TT, Bocquet V,

et al. Sleep duration and multimorbidity in
Luxembourg: results from the European Health
Examination Survey in Luxembourg, 2013-
2015. BM¥ Open 2019; 9: e026942.

Nicholson K, Rodrigues R, Anderson KK, ez al.
Sleep behaviours and multimorbidity occurrence
in middle-aged and older adults: findings from
the Canadian Longitudinal Study on Aging
(CLSA). Sleep Med 2020; 75: 156-162.

Fried LP, Carlson MC, Freedman M, ez al. A
social model for health promotion for an aging
population: initial evidence on the experience
corps model. Urban Health 2004; 81: 64-78.

McEwen BS and Stellar E. Stress and the
individual. Mechanisms leading to disease. Arch
Intern Med 1993; 153: 2093-2101.

Vassilev I, Rogers A, Kennedy A, ez al. The
influence of social networks on self-management
support: a metasynthesis. BMC Public Health
2014; 14: 719.

Cantarero-Prieto D, Pascual-Saez M and
Blazquez-Fernandez C. Social isolation and
multiple chronic diseases after age 50: A
European macro-regional analysis. PLoS One
2018; 13: e0205062.

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com

THERAPEUTIC ADVANCES in

Psychopharmacology Volume 13

171. Schéfer I, Hansen H, Schén G, ez al. The 183. Paradies Y, Ben J, Denson N, ez al. Racism
influence of age, gender and socio-economic as a determinant of Health: a systematic
status on multimorbidity patterns in primary review and meta-analysis. PLoS One 2015; 10:
care. First results from the multicare cohort e0138511-20150923.

tudy. BMC Health Serv Res 2012; 12: 89.
stucy eattie oerv Kes > 184. Gee GC, Spencer M, Chen J, ez al. The

172. Taylor HO, Taylor R], Nguyen AW, et al. association between self-reported racial
Social isolation, depression, and psychological discrimination and 12-month DSM-IV mental
distress among older adults. ¥ Aging Health disorders among Asian Americans nationwide.
2018; 30: 229-246. Soc Sci Med 2007; 64: 1984-1996.

173. Fonseca de Freitas D, Pritchard M, Shetty 185. Mouzon DM, Taylor R], Keith VM, ez al.

H, ez al. Ethnic inequities in multimorbidity Discrimination and psychiatric disorders among
among people with psychosis: a retrospective older African Americans. Int § Geriatr Psychiatry
cohort study. Epidemiol Psychiatr Sci 2022; 31: 2017;32: 175-182.

€52-20220718. 186. Karliner LS, Jacobs EA, Chen AH, et al. Do

174. Watkinson RE, Sutton M and Turner AJ. professional interpreters improve clinical care
Ethnic inequalities in health-related quality of for patients with limited English proficiency? A
life among older adults in England: secondary systematic review of the literature. Health Serv
analysis of a national cross-sectional survey. Res 2007; 42: 727-754.

Lancet Public Health 2021; 6: eld5-el54. 187. Martin CL, Ghastine L, Lodge EK, et al.

175. Pearson JL, Waa A, Siddigi K, et al. Naming Understanding Health inequalities through .
racism, not race, as a determinant of tobacco- the lens of social epigenetics. Annu Rev Public
related health disparities. Nicozine Tob Res 2021; Health 2022; 43: 235-254.

23: 885-887. 188. Mortazavi SS, Shati M, Keshtkar A, et al.
176. Hossain MM, Saha N, Rodela TT, ez al. Global Defining polypharmacy in the elderly: a
. systematic review protocol. BMY¥ Open 2016; 6:
research on syndemics: a meta-knowledge 010089
analysis (2001-2020). FI000Res 2022; 11: 253. ¢ ’

177. Singer M. AIDS and the health crisis of the 189. GuthrTe B, Payne K’. Alflerson P, et al.

U.S. urban poor; the perspective of critical Adapting clinical guidelines to take account of
medical anthropology. Soc Sci Med 1994; 39: multimorbidity. BMJ 2012; 345: e6341.
931-948. 190. Wise J. Polypharmacy: a necessary evil. BMY¥

178. Womack JA and Justice AC. The OATH 2013; 347: £7033.
syndemic: opioids and other substances, aging, 191. Tinetti ME, Bogardus ST Jr and Agostini JV.
alcohol, tobacco, and HIV. Curr Opin HIV Potential pitfalls of disease-specific guidelines
AIDS 2020; 15: 218-225. for patients with multiple conditions. New Engl

Med 2004; 351: 2870-2874.

179. Molina KM and Simon Y. Everyday J Me ’
discrimination and chronic health conditions 192. Parekh AK and Barton MB. The challenge of
among Latinos: the moderating role of multiple comorbidity for the US health care
socioeconomic position. ¥ Behav Med 2014; 37: system. FAMA 2010; 303: 1303-1304.
808-880. 193. Boyd CM, Darer J, Boult C, ¢z al. Clinical

180. Oliveira FEG, Griep RH, Chor D, er al. Racial practice guidelines and quality of care for older
inequalities in multimorbidity: baseline of the patients with multiple comorbid diseases:
Brazilian Longitudinal Study of Adult Health implications for pay for performance. yAMA
(ELSA-Brasil). BMC Public Health 2022; 22: 2005; 294: 716-724.

1319. 194. Ude-Okeleke RC, Aslanpour Z, Dhillon S,

181. Carlisle SK. Perceived discrimination and et al. Medicines Related Problems (MRPs)
chronic health in adults from nine ethnic originating in Primary Care settings in older
subgroups in the USA. Ethn Health 2015; 20: adults — a systematic review. J Pharm Pract
309-326. 2023; 36: 357-369.

182. Miller HN, LaFave S, Marineau L, ez al. The 195. By the 2019 American Geriatrics Society Beers

impact of discrimination on allostatic load in
adults: an integrative review of literature.
F Psychosom Res 20215 146: 110434.

Criteria® Update Expert Panel. American
Geriatrics Society 2019 updated AGS Beers
Criteria® for potentially inappropriate

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp

DM Carlson and BC Yarns

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

medication use in older adults. ¥ Am Geriatr Soc
2019; 67: 674-694.

O'Mahony D, O'Sullivan D, Byrne S, et al.
STOPP/START criteria for potentially
inappropriate prescribing in older people:
version 2. Age Ageing 2015; 44: 213-218.

Heck J, Noltemeyer N, Schulze Westhoff M, ez al.
Adverse drug reactions in geriatric psychiatry-
retrospective cohort study of a 6-year period. Ir ¥
Med Sci 2023. Epub ahead of print 20 February
2023. DOI: 10.1007/s11845-023-03300-1

Jyrkka J, Enlund H, Korhonen M], et al.
Polypharmacy status as an indicator of mortality
in an elderly population. Drugs Aging 2009; 26:
1039-1048.

Gomez C, Vega-Quiroga S, Bermejo-Pareja F,
et al. Polypharmacy in the elderly: a marker of
increased risk of mortality in a population-based
prospective study (NEDICES). Gerontology
2015; 61: 301-309.

Maher RL, Hanlon J and Hajjar ER. Clinical
consequences of polypharmacy in elderly. Expert
Opin Drug Saf 2014; 13: 57-65.

Rodrigues MC and Oliveira CD. Drug-
drug interactions and adverse drug reactions
in polypharmacy among older adults: an
integrative review. Rev Lat Am Enfermagem
2016; 24: €2800-20160901.

Weng MC, Tsai CF, Sheu KL, ez al. The
impact of number of drugs prescribed on the
risk of potentially inappropriate medication
among outpatient older adults with chronic
diseases. QFM 2013; 106: 1009-1015.

Hoel RW, Giddings Connolly RM and
Takahashi PY. Polypharmacy management
in older patients. Mayo Clin Proc 2021; 96:
242-256.

Ferner RE and Aronson JK. Communicating
information about drug safety. BM¥ 2006; 333:
143-145.

Leelakanok N, Holcombe AL, LLund BC, ez al.
Association between polypharmacy and death:
A systematic review and meta-analysis. ¥ Am
Pharm Assoc 20175 57: 729-738.e10.

Woolcott JC, Richardson KJ, Wiens MO, er al.
Meta-analysis of the impact of 9 medication
classes on falls in elderly persons. Arch Intern
Med 2009; 169: 1952-1960.

Nishtala PS, Narayan SW, Wang T, ez al.
Associations of drug burden index with falls,
general practitioner visits, and mortality in older

208.

2009.

210.

211.

212.

213.

214.

215.

216.

217.

218.

people. Pharmacoepidemiol Drug Saf 2014; 23:
753-758.

Kua CH, Mak VSL and Huey Lee SW. Health
outcomes of deprescribing interventions among
older residents in nursing homes: a systematic
review and meta-analysis. ¥ Am Med Directors
Assoc 2019; 20: 362-372.e311.

Page AT, Clifford RM, Potter K, er al. The
feasibility and effect of deprescribing in older
adults on mortality and health: a systematic
review and meta-analysis. Br ¥ Clin Pharmacol
2016; 82: 583—623.

Bloomfield HE, Greer N, Linsky AM, ez al.
Deprescribing for community-dwelling older
adults: a systematic review and meta-analysis. ¥
Gen Intern Med 2020; 35: 3323-3332.

Hazen ACM, Zwart DLLM, Poldervaart JM,

et al. Non-dispensing pharmacists’ actions and
solutions of drug therapy problems among
elderly polypharmacy patients in primary care.
Fam Pract 2019; 36: 544-551.

Tjia J, DeSanto-Madeya S, Mazor KM, et al.
Nurses’ perspectives on family caregiver
medication management support and
deprescribing. ¥ Hosp Palliar Nurs 2019; 21:
312-318.

Bregnhej L, Thirstrup S, Kristensen MB, ez al.
Combined intervention programme reduces
inappropriate prescribing in elderly patients
exposed to polypharmacy in primary care. Eur ¥
Chlin Pharmacol 2009; 65: 199-207.

Hill KD and Wee R. Psychotropic drug-induced
falls in older people: a review of interventions
aimed at reducing the problem. Drugs Aging
2012; 29: 15-30.

Iyer S, Naganathan V, MclLachlan A], ez al.
Medication withdrawal trials in people aged
65 years and older: a systematic review. Drugs
Aging 2008; 25: 1021-1031.

Coventry P, Lovell K, Dickens C, er al.
Integrated primary care for patients with
mental and physical multimorbidity: cluster
randomised controlled trial of collaborative
care for patients with depression comorbid with
diabetes or cardiovascular disease. BM¥ 2015;
350: h638-20150216.

Hargraves IG and Montori VM. Aligning care
with patient values and priorities. JAMA Intern
Med 2019; 179: 1697-1698.

Morris RL, Sanders C, Kennedy AP, ez al.
Shifting priorities in multimorbidity: a
longitudinal qualitative study of patient's

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
http://tpp.sagepub.com

THERAPEUTIC ADVANCES in

Psychopharmacology Volume 13
prioritization of multiple conditions. Chronic Illn ~ 222. Powers JS. Geriatric care models. Geriatrics
20115 7: 147-161. (Basel) 2021; 6: 6.

219. Whitson HE, Steinhauser K, Ammarell N, 223. Wilkins KM, Conroy ML, Yarns BC, et al. The
et al. Categorizing the effect of comorbidity: a American Association for Geriatric Psychiatry’s
qualitative study of individuals’ experiences in a trainee programs: participant characteristics
low-vision rehabilitation program. ¥ Am Geriatr and perceived benefits. Am ¥ Geriatr Psychiatry
Soc 20115 59: 1802-1809. 2020; 28: 1156-1163.

220. Lawrence D and Kisely S. Inequalities in 224. Wilkins KM, Forester B, Conroy M, et al. The
healthcare provision for people with severe American Association for Geriatric Psychiatry’s
mental illness. ¥ Psychopharmacol 2010; 24: Scholars Program: a model program for
61-68. recruitment into psychiatric subspecialties. Acad

Psychiarry 2017; 41: 688-692.

221. Knudsen L, Hansen DL, Joensen LE, ez al. wemary ’

Need for improved diabetes support among 225. Conroy ML, Yarns BC, Wilkins KM, er al.

Visit Sage journals online
journals.sagepub.com/
home/tpp

S Sage journals

people with psychiatric disorders and diabetes
treated in psychiatric outpatient clinics: results
from a Danish cross-sectional study. BM¥
Open Diabetes Res Care 20225 10: 2022.

The AAGP scholars program: predictors
of pursuing geriatric psychiatry fellowship
training. Am ¥ Geriatr Psychiatry 20215 29:
365-374.

20

journals.sagepub.com/home/tpp


https://journals.sagepub.com/home/tpp
https://journals.sagepub.com/home/tpp
https://journals.sagepub.com/home/tpp

