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Key summary points

Aim To synthesize evidence on the longitudinal association between multimorbidity patterns and several mental health
conditions in late life.

Findings Multimorbidity patterns featuring cardiometabolic diseases were consistently associated with higher risk of depres-
sion, anxiety, cognitive decline, and dementia. Patterns characterized by musculoskeletal, gastrointestinal, and pain-related
conditions also showed associations with depression and anxiety.

Message Multimorbidity patterns associated with greater clinical complexity are linked to poorer mental health trajectories
in late life.

Abstract

Introduction Several chronic disease combinations (i.e., multimorbidity [MM] patterns) have been linked to poor mental
health. This systematic review aimed to synthesize evidence on the longitudinal association between MM patterns and several
mental health conditions in later life, including depression, anxiety, suicidality, cognitive decline, and dementia.

Methods Following PRISMA guidelines (PROSPERO: CRD42024537617), we included longitudinal studies of middle-
to-older individuals (45 +) that examined baseline MM patterns and the incidence or trajectories of depression, anxiety,
dementia, cognitive decline, or suicidality. The search was conducted in MEDLINE and Web of Science from inception to
March 2024, and involved independent screening and quality assessment using a modified Newcastle—Ottawa Scale.
Results From 13,771 retrieved records, 17 studies were included, ranging from 1209 to 447,888 participants. Fourteen
studies were population-based, with follow-ups between 2 and 16 years. Most studies investigated depression (n=7) and
dementia/cognitive decline (n=9). MM pattern definitions varied, most often relying on data-driven methods (e.g., latent
class analysis) and encompassing different numbers and types of diseases. Methodological quality was high across stud-
ies. MM patterns featuring cardiometabolic diseases were associated with higher risk of depression, anxiety, cognitive
decline, and dementia. Patterns characterized by musculoskeletal, gastrointestinal, and pain-related conditions also showed
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associations with depression and anxiety. Two studies examined suicidality, with greater multimorbidity burden linked to

increased suicidal ideation.

Conclusion MM patterns linked to higher clinical complexity present poorer mental health trajectories. Validation of MM
patterns within and across populations is key for identifying older adults with complex health profiles who may benefit from

targeted care strategies.

Keywords Multimorbidity patterns - Depression - Dementia - Anxiety - Suicide - Epidemiology of Aging - Personalized

medicine

Introduction

Multimorbidity (MM), the co-occurrence of multiple
chronic diseases, is a prevalent condition linked to acceler-
ated aging [1, 2]. When diseases co-occur, they can syner-
gistically increase the risk of disability and frailty, but also
of poorer mental health [3—7]. Although most traditional
frameworks have focused almost exclusively on physical
conditions, growing evidence shows that older adults living
with both physical and mental health disorders face particu-
larly elevated risks of functional decline, reduced quality of
life, and premature mortality [8—10]. This has led to increas-
ing support for more inclusive definitions of multimorbid-
ity that explicitly incorporate mental health conditions [11,
12]. Embracing this integrated perspective is essential to
capturing the complexity of health during aging and guid-
ing person-centered models of care, particularly for mental
health [13].

Multimorbidity patterns refer to combinations of chronic
conditions that co-occur more frequently than expected by
chance [14, 15]. These patterns reflect shared risk factors,
including genetic predisposition, lifestyle behaviours, and
socioeconomic conditions, as well as age-related physiologi-
cal changes reflective of biological aging [16]. MM patterns
have been differentially associated with a range of adverse
outcomes, including disability, unplanned hospitalizations,
institutionalization, and mortality [17-20]. As such, they
offer a more nuanced way of characterizing health complex-
ity in older adults than simple disease counts. Recognizing
MM patterns enables clinicians and researchers to identify
more homogeneous subgroups of older individuals with
biologically and clinically comparable health profiles [21,
22]. Importantly, understanding MM patterns can facilitate
a more targeted study of etiological mechanisms, highlight
potential therapeutic or preventive interventions, and refine
risk stratification approaches [23].

A growing body of research has explored the associa-
tion between MM patterns and the development of mental
health disorders in older adults. Yet, most studies included
in a recent review on the topic have relied on cross-sectional
designs [24]. Longitudinal designs are particularly valuable
in this context, as they enable to assess whether specific MM
patterns precede mental health disorders, clarifying potential
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causal pathways and helping to identify targets for early
intervention. Furthermore, while depression and dementia
have received considerable attention [5, 24], other burden-
some psychiatric conditions, such as anxiety and suicidality,
have remained relatively underexplored despite their high
prevalence, frequent co-occurrence in older populations, and
high clinical relevance [25, 26]. Evaluating whether specific
MM patterns are associated with increased risk of develop-
ing these conditions may help identify vulnerable individu-
als and inform more tailored and effective interventions [1,
27].

In this systematic review, we aimed to summarize the evi-
dence on the longitudinal association between MM patterns
and the development of mental health disorders (i.e., depres-
sion, anxiety, suicidality, cognitive decline, and dementia) in
later life. Although multimorbidity and mental health condi-
tions are likely to be bidirectional, our primary focus was
on the association between MM patterns and later mental
health consequences, as this direction has garnered the most
empirical study to date.

Methods

This review was conducted and reported in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 guideline (Supple-
mentary Table 1) [28]. The study protocol was registered
in PROSPERO (registration number: CRD42024537617).
Although subgroup analyses and pooled quantitative esti-
mates were prespecified in the review protocol, these were
not conducted due to substantial and unresolvable hetero-
geneity in study designs, populations, outcome definitions,
and analytical approaches. Instead, findings were synthe-
sized narratively.

Eligibility criteria

We systematically reviewed original studies that investi-
gated the association between multimorbidity patterns as
measured in mid or late life and the development of several
mental health conditions. Conference abstracts, conference
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proceedings, non-peer-reviewed reports, dissertations, the-
ses, books, research protocols, and editorials were excluded.
Reports in languages other than English were excluded.

Studies were screened according to the following inclu-
sion criteria: (1) participants aged 45 years or older to
include middle-to-older individuals; (2) identification of
MM patterns, either through theory- (e.g., a priori defini-
tions by bodily systems such as cardiovascular or metabolic
patterns) or data-driven approaches (e.g., based on inter-
dependence statistical methods); (3) longitudinal design to
study the following mental health conditions: depression,
anxiety, suicidality (i.e., from suicidal ideation to death by
suicide), cognitive decline, and dementia, modelled in terms
of incidence (i.e., development of new cases in individuals
without the disorder at baseline) or symptom chronicity over
time (i.e., presence of symptoms at follow-up in individuals
with the disorder at baseline); and (4) inclusion of several
MM patterns contrasted against each other, or relative to
individuals without MM. We considered an extensive range
of operationalization for the mental health outcomes, includ-
ing clinical diagnoses (by structured interview or administra-
tive records) and symptom rating scales.

Information sources and search strategy

Two systematic electronic searches were conducted from
inception to March 2024 in the following databases: (1)
MEDLINE and PubMed Central (PMC), searched through
Ovid, and (2) Web of Science, searched through Clarivate
Analytics. The search query combined Medical Subject
Headings (MeSH) terms and free-text expressions related to
multimorbidity and comorbidity (e.g. [comorbid*], [multi-
morbid*], [multiple] adj4 [condition*]), patterns of diseases
(e.g. [pattern*], [cluster*]), depression (e.g. [depression*],
[depressive symptom*]), anxiety (e.g. [anxiety disorder*],
[suicid*]), cognitive decline (e.g. [cognitive dysfunction*]),
and dementia (e.g. [dementia*], [Alzheimer disease*]). Sup-
plementary Tables 2 and 3 provide full search strategy for
each database.

Selection process

After removing duplicates, each record was screened inde-
pendently by two reviewers (FP and FR) using Rayyan soft-
ware [29]. The records judged to meet the screening inclu-
sion criteria by at least one reviewer were evaluated based
on full text by three independent reviewers (FP, FR, and FT).
The reference lists of the selected studies were individually
checked to evaluate any relevant references not included in
the selection (i.e., snowball search). Disagreements were
resolved through discussion between the three reviewers
involved in the selection process.

Data collection process

A 9-item data extraction tool was initially developed by the
senior author (FT) based on predefined variables of interest
and pilot-tested on a subset of studies. Two blinded review-
ers (FP, and FR) independently extracted information,
including study design and characteristics (i.e., first author,
year, country, study name, setting, number of participants,
mean age, sex, mean follow-up time, disease assessment,
MM patterns and their identification method, definition of
incidence or chronicity of mental health outcomes, and a
summary of main findings). Discrepancies in the extracted
information were reviewed and resolved through collegial
discussion. Data extraction was performed manually without
the use of automation tools or Al software.

Quality assessment

A modified version of the Newcastle-Ottawa Quality
Assessment Form for Cohort Studies was developed to eval-
uate the quality of the retrieved articles [30]. Modifications
reflected the higher quality of studies that reported mental
health status at baseline (applicable to studies investigating
symptom chronicity), and those providing a detailed descrip-
tion of follow-up time and/or dropout characteristics (score
range 0-9, for details see Supplementary Box 1). Each study
was rated independently by two reviewers (FP and FR), and
differences in evaluations were resolved in discussion with
the senior author.

Synthesis methodology

Given the heterogeneity of the retrieved studies, a narrative
synthesis without meta-analysis was performed using har-
vest plots to visually represent the key findings [31]. These
plots provide a standardized visual summary of the distri-
bution and direction of associations between MM patterns
and mental health outcomes, along with the sample size of
the study from which the association was derived. The har-
vest plots consisted of six panels, each corresponding to a
different outcome: incident depression, chronic depression,
incident dementia, cognitive decline, incident anxiety, and
chronic anxiety. Due to the specific characteristics of the
two retrieved studies on suicidality, they were excluded from
the harvest plot, and their results were reported exclusively
in the text. Each panel was divided into two sections, dis-
playing studies that reported either a null (i.e., the presence
of the multimorbidity pattern was not associated with an
increased risk of the outcome) or positive association (i.e.,
the presence of the multimorbidity pattern was associated
with an increased risk of the outcome). Within the plots,
each bar represents an association between a specific MM
pattern and the respective outcome, with the bar height

@ Springer



European Geriatric Medicine

reflecting the sample size of the study. Additionally, bars
were color-coded based on the primary diseases character-
izing each MM pattern (see to Supplementary Table 5 for
the conversion).

Results
Study selection

We identified 13,771 records, of which 26 studies were
retrieved after screening and 17 were selected after full-text
evaluation. The study selection process is summarized in
Fig. 1.

Characteristics of the included studies

The characteristics of the 17 included studies are presented
in Table 1. Among them, ten studies were conducted in
Europe [32-41], four in East Asia [42-45], and three in
North America [46—48]. Most studies included population-
based samples (n=14, 82%), while three were performed
on clinical cohorts of individuals with depression [33] or
with a history of suicidal attempts [47, 48]. The sample
sizes ranged from 1209 to 447,888 participants. Although
the average age at baseline varied, most studies (n= 14, 82%)
focused on participants over 60 years old, while six also
included middle-aged individuals [33, 35, 36, 39, 41, 42].
The duration of follow-up varied between 2 and 16 years, but
most studies (n= 13, 76%) reported a follow-up over 7 years
[32, 34, 3741, 43-48].

Quality assessment

The overall quality of the included studies was high, with
scores ranging from eight to nine points on the modified
Newcastle—Ottawa Scale. The only source of variation across
studies related to the adequacy in the report of the follow-up
length. Detailed results by domain are presented in Supple-
mentary Table 4.

Multimorbidity assessment

The number of diseases included in the analyses varied sub-
stantially, ranging from 6 to 60. While most studies inves-
tigating the outcomes of depression and anxiety focused on
somatic diseases, those examining cognitive outcomes and
suicide also included psychiatric conditions (e.g., depres-
sive and stress-related disorders). Data on disease presence
were collected through various methods, including self-
report or clinician assessment via structured or computer-
assisted interviews (n=9, 52%), electronic health records
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(n=4, 23%), or a combination of multiple sources (n=4,
23%). Three studies identified multimorbidity patterns by
classifying diseases according to predefined bodily systems
(e.g., cardiovascular, musculoskeletal patterns) [33, 45, 46],
while the majority conducted data-driven analyses. Among
these, the most commonly used statistical methods were
latent class analysis (LCA; n=9, 53%) [32, 35, 37, 39, 40,
43, 44, 47, 48], cluster analysis (n=3, 17%) [34, 38, 41],
and exploratory factor analysis (n=2, 12%) [36, 42]. Most
studies identified at least three MM patterns, with the car-
diometabolic (n=15, 88%), respiratory (n=9, 53%), cancer
(n=7, 41%), and neuropsychiatric (n=6, 35%) ones emerg-
ing most frequently.

The associations between multimorbidity patterns and
the different mental health conditions are summarized in
Fig. 2. Across studies, reported effect sizes generally indi-
cated small to moderate associations between specific mul-
timorbidity patterns and adverse mental health outcomes.

Depression

Seven studies explored the association between baseline
multimorbidity patterns and changes in depressive symp-
tomatology. In most studies, depression was assessed using
patient-reported measures, such as the Centre for Epidemio-
logical Studies Depression Scale [42, 44—46] or the Patient
Health Questionnaire-9 [36]. Conversely, two studies evalu-
ated depression using clinician-assessed measures, that is,
the Composite International Diagnostic Interview [33] and
the Comprehensive Psychopathological Rating Scale [37].
Three studies focused on depression incidence [37, 42, 44],
three on depression trajectories [33, 45, 46], and one on
both [36].

Patterns characterized by cardiometabolic/vascular dis-
eases, respiratory diseases, and complex combinations of
multiple age-related diseases were most frequently associ-
ated with an increased risk of developing depression [36,
37, 42], increasing symptoms over time [45, 46], or chronic
depression [33, 36] in comparison with individuals without
MM. Notably, cardiometabolic patterns were also associated
with increased depression risk in comparison with multi-
morbid individuals with an unspecific pattern of coexisting
diseases (i.e., no over-representation of any of the coexist-
ing diseases) [37]. Other patterns characterized by gastroin-
testinal, musculoskeletal, and pain-related conditions were
associated with an increased risk of depression, despite dif-
ferences in strength and pattern composition across studies
[36, 37, 42, 44-46]. Effect sizes generally ranged between
1.3 and 3.2, with the highest estimates observed for cardio-
metabolic, respiratory, and musculoskeletal-pain patterns.
As shown in Fig. 2, for depression, null findings were pre-
dominantly observed in studies with smaller sample sizes.
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Duplicate records removed (n=4225)

Reports excluded:

Reports not focused on multimorbidity patterns (n= 6)
Reports not focused on the outcome of interest (n= 2)
Not longitudinal study for the outcome of interest (n= 2)

Reports included from the snowball search (n=1)
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Fig. 1 PRISMA flow diagram of the study selection process

Cognitive decline and dementia

Five studies investigated the association between multimor-
bidity patterns and the incidence of dementia. The diagnosis
of dementia was based on ICD [35, 39, 41] or DSM-1V cri-
teria [34, 38]. In all studies, patterns featuring cardiometa-
bolic and vascular diseases were associated with a higher
risk of dementia development, relative to the absence of

MM [33-36, 38, 39, 41, 46]. Effect sizes generally ranged
between 1.3 and 2.5, with the highest estimates observed for
cardiometabolic and vascular patterns. Conversely, no statis-
tically significant associations emerged between unspecific
patterns and dementia. Additionally, two studies showed
associations between neuropsychiatric multimorbidity and
dementia onset, relative to those with no MM [35] or with an
unspecific pattern [34]. One study explored the association
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Fig.2 Harvest plot of longitudinal associations between multimor-
bidity (MM) patterns and different mental health conditions. The hor-
izontal panels represent different outcome, while each bar depicts an
null or positive association. The height of the bar indicates the sample
size of the study. MSK: musculoskeletal. * Indicates an association
between a MM pattern and the outcome using an unspecific MM pat-

Discussion

Despite the considerable heterogeneity among studies,
which hampered the possibility of quantitatively synthesiz-
ing the findings, this systematic review of 17 studies unveils
how multimorbidity patterns are differentially associated
with the development of various mental health conditions
in late life. Overall, MM patterns characterized by greater
clinical complexity, whether due to specific conditions such
as cardiometabolic diseases, or the presence of diseases
affecting multiple systems, were linked to an increased risk
of cognitive decline, dementia, depression, and anxiety.
Other co-occurring disease patterns, such as those involving
musculoskeletal disorders, gastrointestinal disease or pain-
related conditions were also linked to poorer mental health,
especially depression and anxiety. Lastly, no associations

@ Springer

tern as the reference group. # Indicates results from [33], where the
outcome was the presence of anxiety and/or depression at follow-up
in individuals with depression at baseline. ¢ and Q@ indicate that the
MM patterns were derived separately for male and female partici-
pants [39]

were observed between unspecific multimorbidity patterns
and dementia.

Cardiometabolic multimorbidity patterns, characterized
by disease combinations that often include hypertension,
diabetes, and cardiovascular diseases, were associated with
various mental health outcomes, including dementia, depres-
sion, and anxiety. This reinforces previous evidence suggest-
ing that vascular and metabolic mechanisms contribute to
the pathophysiology of mental health conditions, particu-
larly dementia and depression [49, 50]. Cardiometabolic
burden has been linked to an increased risk of cognitive
decline and dementia, potentially due to vascular damage,
poorer brain perfusion, and chronic inflammation, ultimately
promoting the accumulation of both neurodegenerative and
cerebrovascular [51-53]. Similarly, cerebrovascular damage,
such as white matter hyperintensities, has been linked to
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a higher risk of depression, symptom chronification, and
poorer response to antidepressant medications [54-57]. Neu-
roendocrine alterations of the hypothalamic—pituitary—adre-
nal axis and autonomic nervous system, associated to car-
diometabolic diseases, can also affect mood regulation and
anxiety [58—60]. Overall, this evidence suggests that poorer
cognitive and mental health outcomes in people with pat-
terns of cardiometabolic diseases may be underpinned by
specific biological mechanisms.

Conversely, individuals with cardiometabolic multimor-
bidity are usually characterized by several other age-related
diseases, leading to complex disease profiles indicative of
advanced biological age [61]. A broad range of biological
factors, such as chronic inflammation, oxidative stress, and
metabolic dysregulation, are likely contributors to both the
development of multiple chronic conditions and the dete-
rioration of mental health, as framed by the geroscience
hypothesis [62—-64]. As such, common underlying pathways
shared by chronic diseases may explain why other MM pat-
terns, such as those characterized by respiratory diseases,
cancer, and musculoskeletal disorders, were also linked
to adverse mental health outcomes, although with lower
strength. Further, other care-related factors may account for
why individuals with complex disease profiles are more vul-
nerable to poorer mental health. Managing MM introduces
unique acute and chronic stressors, including receiving new
diagnoses, undergoing medical procedures, facing uncer-
tainty, navigating care systems, handling polypharmacy,
and dealing with symptoms and disabilities, all of which
can induce significant distress [65]. These challenges can
exceed an individual's coping resources, which may already
be diminished in complex multimorbid patients, further con-
tributing to poorer cognitive and mental health [66]. Factors
often present in persons affected by multimorbidity, such as
lack of financial and social support and isolation, further
hinder effective coping mechanisms, increasing vulnerability
to mental health conditions [3]. This underscores the impor-
tance of identifying older people with complex disease pro-
files to implement tailored clinical and public health strate-
gies to effectively prevent poor mental health outcomes.

Notably, studies reporting on unspecific multimorbid-
ity patterns, i.e. lacking overrepresented diseases, found
no association with dementia, although associations with
other outcomes, particularly anxiety, were more frequently
observed. This suggests that the composition of disease pat-
terns, rather than the mere co-occurrence of conditions, may
be more relevant for dementia risk, likely reflecting the role
of cumulative biological burden. In contrast, the links with
anxiety may be driven by psychological mechanisms, such
as difficulties coping with illness or navigating complex care
needs. These findings underscore the importance of identify-
ing clinically meaningful disease patterns and support the
need for more targeted, hypothesis-driven research to better

understand the mental health implications of multimorbidity
in older people.

Conceptual and methodological considerations
Multimorbidity

A key challenge in interpreting these results lies in how MM
patterns were defined and extracted across studies. Various
statistical methods were employed, with most studies using
latent class analysis. However, there is still no consensus
on how to define and operationalize these patterns in terms
of the minimum set of diseases required, the populations to
which these methods should be applied, the optimal statisti-
cal methods for information extraction, or the sample size
needed to assure stable results [15]. This lack of standardiza-
tion hinders comparability across studies and the quantita-
tive synthesis of the findings. Recently, considerable efforts
have been made to standardize the definition of MM, includ-
ing recommendations on core disease lists and the selection
of MM operationalizations (e.g., disease counts, weighted
indices, MM patterns) according to study objectives (e.g.,
estimating prevalence, predicting outcomes, examining dis-
ease interactions), as well as to develop core outcome sets
relevant to individuals with MM (e.g., quality of life and
mental health outcomes) [11, 67]. Similarly, establishing a
consensus on MM pattern definitions and analytical frame-
works is critical for strengthening clinical and public health
implications of this research field.

Notably, most studies used individuals without MM as a
reference group, although these represent a small share of
old-age populations, with multimorbidity prevalence reach-
ing up to 89% in individuals aged 60 and above [68]. Com-
paring risks among multimorbid individuals with different
levels of clinical complexity may be more appropriate within
older study populations. Studies have suggested the exist-
ence of unspecific multimorbidity patterns including mostly
cardiovascular risk factors that can evolve into more severe
and complex forms, usually observed in younger seniors
and characterized by lower functional impairment [15, 22].
Given the likely progression from milder to more complex
forms or MM over time [22], recognizing milder phenotypes
as a window of opportunity for preventive actions, both of
mental health as well as functional outcomes, is essential.
This also emphasizes the importance of incorporating lon-
gitudinal designs when studying MM patterns.

Mental health outcomes
Studies also presented high variability in how mental health
outcomes were measured, posing added challenges for inter-

preting the results. Most investigations on depression and
anxiety employed self-assessed symptom rating scales,
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which, while valuable for capturing subjective experiences,
do not reflect clinical diagnoses and may entail reporting
biases. This underscores the need for further studies utilizing
clinical diagnostic tools to provide more precise and clini-
cally based assessments of cognitive and psychiatric condi-
tions. Furthermore, most studies focused on a single neu-
ropsychiatric outcome and/or assessed it with few repeated
measurements, which may provide a simplified view of men-
tal health in late life [69, 70].

Despite the clinical relevance of anxiety and suicidal-
ity, few published studies specifically considered these out-
comes. Both anxiety symptoms and suicidal thoughts are
common in old age, especially among people living with
MM [36, 69, 71]. While anxiety can be easily measured and
implemented in future studies, investigating suicidal attempt
and deaths by suicide present with specific challenges in
terms of measurement, case identification, and study design
[72—74]. Nonetheless, suicidal rates are highest among peo-
ple aged 70+, underscoring the importance of exploring
whether certain MM patterns, alongside broader psycho-
logical, social, and environmental factors, contribute to an
increased risk of suicide in later life. [26, 75]. Last, most
of the studies were conducted in population-based settings
and were designed to primarily investigate the incidence of
dementia and depression. While this represents a merit from
a public health standpoint, evidence from clinical popula-
tions is equally valuable to understand how MM patterns
influence the chronicity of poor mental health, as well as
other conditions such as delirium, particularly in older adults
with complex health profiles [13, 76].

Care implications

Recognizing specific MM patterns associated with adverse
mental health outcomes may have significant clinical impli-
cations. In particular, it could enable healthcare providers to
target appropriate patients with screening tools for cognitive
and psychiatric symptoms, consider early tailored interven-
tions that address unique clinical needs, and improve prog-
nosis. Yet, implementing this knowledge in clinical settings
remains a challenge. Increased accessibility of electronic
health records could facilitate the identification of MM pat-
terns in primary care [15], where collaborative care models
involving multidisciplinary teams have been developed and
shown to be effective, especially for patients with depression
and somatic conditions [77, 78]. Such interventions could
enhance patient outcomes by providing comprehensive
management of coexisting conditions [79], which in turn
could help transition to more person-centered medical and
social care through clinical phenotyping based on MM pat-
terns. This is especially important for older individuals with
cognitive, psychiatric and somatic comorbidities, who often
receive fragmented and sub-optimal care and are at higher
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risk of disability, placing additional strain on caregivers.
Ensuring comprehensive, well-coordinated treatment strat-
egies could not only improve outcomes for these patients but
also alleviate the caregiving burden.

Strengths and limitations

The strengths of this review include the systematic approach,
a comprehensive search strategy, pre-registered protocol,
and a tailored quality assessment of the included studies.
Howeyver, some limitations need to be considered. First, lim-
iting the search to two databases may have introduced selec-
tion bias. Second, the exclusion of grey literature may have
introduced publication bias by omitting relevant unpublished
studies. Third, this review was limited to studies published
in English, which may have introduced language bias. How-
ever, an additional unrestricted search identified only a small
proportion of non-English publications, indicating that the
potential impact of this limitation is likely minimal. Fourth,
generalizability of our findings is potentially limited because
the studies included were predominantly conducted in high-
or upper-middle-income countries. Fifth, the considerable
heterogeneity across studies precluded the assessment of the
certainty of evidence regarding the associations. Lastly, our
search strategy might not have captured all relevant articles
on the clustering of chronic conditions since some studies
may not have explicitly used 'multimorbidity' or related
terms in their titles, abstracts, or MeSH headings.

Conclusion

In conclusion, this review suggests a positive and consist-
ent association between complex multimorbidity patterns,
mostly characterized by cardiometabolic and musculoskel-
etal diseases, and adverse mental health conditions such as
dementia, cognitive decline, depression, anxiety in older
adults. In particular, cardiometabolic multimorbidity pat-
terns may help identify individuals at risk of poor mental
health who could benefit from targeted interventions. Future
research should focus on standardizing methods for deriving
MM patterns, utilizing clinical diagnostic tools for cognitive
and psychiatric assessments, and prioritizing the implemen-
tation of research findings across care settings. These efforts
have the potential to enhance the quality of life of individu-
als affected by multimorbidity and coexisting mental health
conditions.
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