S85

Journal of Parkinson’s Disease 10 (2020) S85–S91
DOI 10.3233/JPD-202105
IOS Press

Review

Multimorbidity and Frailty: Tackling
Complexity in Parkinson’s Disease
Emma Tenisona and Emily J. Hendersona,b,∗
a Department

of Population Health Sciences, Bristol Medical School, University of Bristol, Bristol,
United Kingdom
b Older People’s Unit, Royal United Hospitals Bath NHS Foundation Trust, Combe Park, Bath, United Kingdom

Accepted 28 June 2020

Abstract. Parkinson’s disease (PD) is a condition that predominantly affects older people. It is imperative that clinical
management considers the other significant illnesses that people with PD accumulate as they age in conjunction with their
resilience to cope with physiological change. Multimorbidity and frailty act synergistically to heighten the risk of adverse
outcomes for older people with PD. These states are associated with increased likelihood of hospitalization, polypharmacy,
adverse drug effects including the anticholinergic burden of medications, drug-disease and drug-drug interactions. Management should be integrated, holistic and individualised to meticulously balance the risks of interventions considering the
vulnerability of the individual to recover from disturbance to their environmental, physical and cognitive equilibrium.
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INTRODUCTION
Parkinson’s disease (PD) is rare before age 50 and,
whilst it is not a result of ageing per se, increased age
remains the strongest risk factor for development [1].
Prevalence rises steeply with age from 1% of all those
over 60 years up to 4% in those over 85 years [1].
Ageing influences PD progression with older people experiencing a faster rate of motor decline and
reduced levodopa responsiveness [2].
In older adults and as PD progresses, a single ‘disease’ framework for providing care is often
inadequate and management needs to consider the
distinct but overlapping concepts of multimorbidity
and frailty. The synergy between PD, multimorbidity
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and frailty drives clinical complexity [3]. Furthermore, comorbid conditions and/or inclusion criteria
with upper age limits [4] lead to older people with
PD being under-represented in research [5], introduce significant bias and limit the generalisability of
findings.
This paper aims to define frailty, multimorbidity,
and related concepts; and describe their relationship
with PD. We explore the implications for care in
terms of prescribing and the risks of hospitalization as stressors that can precipitate decline in this
vulnerable group. Ultimately, physiological ageing,
declining resilience to stressors, disease heterogeneity, and polypharmacy converge to yield a cluster
of scenarios which are highly prevalent and interdependent. Proactive, coordinated, and holistic care
is imperative to avoid decompensation of the fragile
equilibrium that frequently precipitates irreversible
loss of function and catastrophic harm though prescribing and hospitalization.
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CONCEPTS
The terms comorbidity, mutimorbidity, and frailty
are related but distinct, describing states that confer
excess risk. Comorbidity is the presence of additional
diseases in relation to an index disease, in one individual [6]. Comorbidity can be quantified by means of
numerical disease counts; weighted index measures;
patterns of disease association based on statistical
association or expert consensus; or the speed of
disease accumulation [6]. The weighted Charlson
Comorbidity Index is reliable [7] and frequently
utilised in PD studies ([7–10]. Multimorbidity is an
evolution of the concept comorbidity and was made
distinct from the MeSH term ‘comorbidity’ in 2018.
Multimorbidity is defined as the manifestation of two
or more chronic diseases in the same person [11].
Despite not attributing weight to different illnesses
[12] the impact of multimorbidity on an individual’s
risk profile may be greater than the sum of conditions
[12]. Synergy between conditions results in steeper
deterioration in function driven in part by an imbalance between the indirect and direct effect of one
illness on another as well as drug-disease interactions
[13].
Frailty, originally a geriatric medicine concept
which has since been embraced by multiple medical
and surgical specialties, describes a multidimensional, dynamic state [14]. It is broadly recognised
as a syndrome of loss of physiological reserve which
confers greater vulnerability to negative health outcomes and which has been described both in terms
of a frailty phenotype (FP) model, as well as a
frailty index (FI) based on accumulation of deficits
[14]. Sarcopenia, a disease characterised by low
muscle strength, together with low muscle quantity or quality, contributes to the development of
physical frailty [15] Frailty and sarcopenia overlap since the FP model includes reduced grip
strength, a feature of sarcopenia, and also reduced
gait speed which indicates poor physical performance and categorises sarcopenia as severe. Risk
factors for onset of frailty can be grouped into
sociodemographic, clinical, lifestyle and biological
domains [14]. Some specific factors, such as physical inactivity and malnutrition, may be potentially
modifiable with interventions, whilst the risk of
polypharmacy, commonly defined as five or more
different types of medication, must be carefully balanced against potential benefits of medication [14].
Frailty is associated with increased falls, institutionalisation and mortality, underlining the importance of

strategies to delay the onset or progression of frailty
[14].

COMORBIDITY AND PD
Numerous studies have focussed on the association between PD and single other conditions. In early
disease the burden of comorbidity tends to be low. In
the ICICLE cohort, coding conditions using the International Classification of Primary Care-2 (ICPC-2)
that tend to overlap less with non-motor symptoms,
did not demonstrate a difference in number of conditions between the PD and control groups [8] which
is consistent with other studies [7]. A large crosssectional study using a Scottish primary care dataset
showed that, after adjusting for age, sex and deprivation, PD patients had a greater number of both
physical and mental health comorbidities compared
to controls. Mental health conditions were particularly prevalent (44%) which is consistent with the
well-recognised neuropsychiatric manifestations of
PD [16] and 31% (817/2640) had 5 or more conditions [10]. A smaller prospective cohort (n = 147
PD patients) found a higher number of comorbidities in PD patients than in controls and noted
an accumulation of comorbidity over 3 years [9].
Comorbidity predicted mortality after correcting for
age, disease duration/stage, motor and non-motor
symptoms (Hazard ratio 1.285 (95% confidence interval, 1.047–1.577; p = 0.017)) [9]. People with PD
have more causes of death cited on death certificates than decedents of similar age with dementia
and pneumonia being common contributors to death
[17].
By nature of the concept, few studies address multimorbidity and PD in isolation. In one PD-specific
study, the presence of multimorbidity exerted only a
small negative effect on quality of life. These findings
may reflect the minimal impact of multimorbidity
at a relatively early disease stage or insensitivity
of the implicit lack of weighting associated with
dichotomising multimorbidity into present/absent
[8]. In an Italian primary care cohort of 3189 multimorbid patients, those with PD showed the greatest
difficulty with self-care and performing usual activities. The diagnosis of PD had the greatest impact on
quality of life of all 45 conditions studied [18]. Cluster
analyses have sought to determine the co-occurrence
of conditions beyond chance. The Octabaix crosssectional study examined a community sample of
people aged 85 and identified four clusters from
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16 index conditions. People with PD had an average of 4.46 (SD 1.45) comorbidities and a cluster
of conditions was identified comprising dementia,
PD, dyslipidaemia, peripheral arterial disease and
anaemia [19]. The association between PD and cardiovascular morbidity may be mediated by activity
levels, gender, smoking and potentially diabetes [20]
and anaemia is a putative risk factor for PD [21].

FRAILTY AND PD
The majority of studies examining frailty in PD
have utilised the phenotypical approach albeit operationalised in a variety of ways and sampled from a
general population using cross-sectional design [22].
The wide prevalence of frailty in PD across studies
(29–67%) is a likely function of the varying measures employed. In two small studies, frailty was
more prevalent in those with more advanced PD
[23, 24] and is associated with disability [25]. The
COMPASS-ND study examined prevalence of frailty,
calculated using the FI and FP models, across neurodegenerative disorders [26]. Prevalence of frailty
across all ten conditions was similar: 11% (FI) and
14% (FP) and the low rates likely represent a clinical trial sample not entirely representative of the
normal population [26]. The inclusion of very small
numbers of patients with PD and related disorders
(n = 24 in total) make it difficult to draw conclusions
except to note that use of both FP and FI were feasible and yielded similar prevalence rates [26]. In a
cross-sectional community-based study, frailty was
associated with cognitive impairment, hallucinations
and dementia independent of age, sex and comorbidities [23]. In hospitalised patients with PD it is a
useful prognostic marker. The Clinical Frailty Scale
(CFS) quantifies frailty on a 9-item scale with higher
scores reflecting higher frailty. In patients aged over
75 years, admitted to a UK hospital with PD over 2
years, 84% (330/393) were significantly frail (CFS
scores 5–9). Despite controlling for age, sex, comorbidities and neuropsychiatric syndromes, those with
the most severe degrees of frailty (CFS 7–9) had an
8 fold increased odds of dying in hospital [27].
The phenotypical definition of frailty embeds
parameters of physical function [28] which contributes to the degree of overlap between the features
of PD and frailty and which could over-diagnose
frailty amongst people with PD [26]. The cumulative
deficit model of frailty used in the COMPASS-ND
study excluded items relating to neurological disease,
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such as parkinsonism and, whilst many of the items in
the index are recognised non-motor symptoms of PD,
their presence is likely to reflect an individual’s health
status, whether or not they are a direct result of the
PD itself [26]. Additionally, sarcopenia is common
amongst people with PD [29, 30] so may therefore
be a key component of the pathway leading from PD
symptoms to frailty and disability [15] and itself may
partly be triggered by malnutrition, which affects up
to 24% of people with PD [31].
Whilst no instruments have been validated specifically in PD, studies using both FI and FP derived
approaches have shown associations with negative
outcomes [32, 33]. Most of the studies that have
examined frailty in PD have used phenotype criteria
[34]. The index-based approach may over-estimate
frailty given the contribution of multiple motor and
non-motor symptoms to the scoring whereby neither
the aetiology nor severity of each deficit is considered. When this has been operationalised it has been
suggested that health status is affected regardless of
the aetiology of the deficit [26]. Nonetheless, future
efforts may focus on aligning measures to specific
negative sequelae and quantifying the degree of physiological dysregulation from each PD symptom and
the extent therefore to which this renders homeostasis vulnerable to irretrievable disruption with specific
stressors.

IMPLICATIONS FOR CLINICAL
PRACTICE: PRESCRIBING AND
HOSPITALIZATION
Older adults have a high risk of adverse drug
events secondary to altered pharmacokinetics and
pharmacodynamics. Polypharmacy increases the risk
of drug-drug and drug-disease interactions and is
frequently an issue in PD due to the complexity
of the disease and its treatment. Close medication
review is a key part of the National Institute of
Health and Care Excellence management of people
with multimorbidity [35]. In a specialist movement
disorder centre, patients with on average 10-year
disease duration, at least one comorbidity and 5 or
more drugs, showed frequent potential interactions
between their PD medication and co-prescribed medications. These included interactions between CNS
drugs and dopaminergic therapy, co-prescription of
QT prolonging drugs particularly with apomorphine,
and interactions between P450 metabolised drugs,
ropinirole and entacapone [36]. 73.3% of people with
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Fig. 1. The impact of multimorbidity and frailty in Parkinson’s disease. Many individuals with Parkinson’s disease will experience the
disease in the context of multimorbidity and/or be living with frailty. In these circumstances, relatively small physiological insults ‘tip the
balance’ precipitating decompensation of a fragile equilibrium. Prescribing cascades, whereby ever-increasing number of drugs are added to
ameliorate adverse effects of other drugs, can add to polypharmacy and precipitate adverse events such as falls and fractures. This frequently
necessitates hospitalization resulting in experience of delirium, deconditioning and worsening disability. Already diminished physiological
reserve and resilience are further eroded, fuelling the vicious cycle and negatively impacting quality of life. © Tenison/Henderson.
Table 1
Take home messages
•
•
•
•
•

Older people with Parkinson’s disease experience a faster rate of motor progression, together with earlier
occurrence of falls and cognitive impairment.
Multimorbidity, frailty and Parkinson’s disease frequently coexist and lead to clinical complexity, which can
be challenging to manage within existing healthcare systems.
Increasing comorbidity or frailty, alongside Parkinson’s disease, increases negative outcomes, including
mortality.
The complexity of Parkinson’s disease frequently leads to prescribing cascades and polypharmacy which can
trigger interactions, worsen adherence and, together with hospitalization, are physiological stressors that
precipitate decline and negatively impact the disease trajectory.
Given the ageing population, there is need to adapt our approach to this patient group from one which is
focused on single diseases to a care model which is proactive, coordinated and person-centred.

PD were on five or more repeat prescriptions [10]
and had higher polypharmacy than controls even
when controlling for the number of comorbidities.
Prescribing cascades can result from clinicians misinterpreting an adverse drug effect as a new condition,
for which another medication is then prescribed,
which worsens polypharmacy (Fig. 1) [37].
The anticholinergic effects of drugs, which can
be quantified using tools such as the anticholinergic burden calculator (http://www.acbcalc.com/), are
under-recognised, potentially harmful and commonly
prescribed in PD in the community [16] and hospital [38, 39]. PD drugs including amantadine and

monoamine oxidase inhibitors have anticholinergic
effects [40] but drugs not used for PD motor symptoms, such as tricyclic antidepressants and drugs for
overactive bladder, account for most of the anticholinergic burden in PD patients [38]. Critically, in patients
with early PD, greater than six month exposure to
anticholinergic PD drugs increases the risk of developing dementia relative to non-exposed individuals
(aHR = 1.23, 95% CI: 1.10–1.32, p < 0.001) [41] and
high anticholinergic cumulative dose increases risk
of dementia in PD [42].
Hospitalization of people with PD can precipitate motor deterioration [43] in part due to drug
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errors, which are common amongst PD inpatients
and increase length of stay [44]. Development of
delirium, commonly encountered during hospital
admissions, may modify the disease trajectory [45].
Risk of delirium is likely high in PD [45] as a result
of susceptibility to acute insult, age and PD-related
cognitive and physical vulnerability [46]. As well as
being a potential precipitant of adverse outcomes in
this vulnerable group, increasing number and duration of hospital admissions appears to precede care
home admission and may represent a period of crisis
[47]. Amongst a prevalent UK population of people
with idiopathic PD, 14% were living in a residential
or nursing home and these individuals were older,
with later stage disease, poorer cognitive function and
worse functional status, likely indicative of frailty and
multimorbidity [47]. The gravity of these negative
outcomes provides a strong rationale to better identify
frailty and/or multimorbidity and target intervention
appropriately.

CONCLUSION
The heterogeneity of PD has long necessitated careful management [48]. Ageing invariably
adds a cumulative complexity from multimorbidity
encompassing PD, and frailty. Synergistic interactions between frailty and multimorbidity drive
expenditure [49] in community and hospital [50] and
pose a significant threat to the well-being of older
patients and caregivers, who describe their experience of managing multimorbidity as ‘overwhelming,
draining and complicated’ [51]. They feel ‘split into
pieces’ by a system which fails to see them as a whole
person and are burdened by the constant need to
schedule pills and appointments [51] as well as symptom fluctuation and fatigue [48] which further erode
coping capacity and contribute to the cycle of cumulative complexity [3]. The Comprehensive Geriatric
Assessment (CGA), a diagnostic process undertaken
by members of the multidisciplinary team, with close
patient and caregiver involvement, looks beyond a
single disease model in order to gain a multidimensional perspective on an individual’s needs, taking
into account frailty and multimorbidity [52]. Within
PD care, this can then be used to develop an individualised and holistic care plan, which includes
disease-specific expertise where necessary.
Active screening for and identification of frailty
is important for several reasons. Firstly, frailty status can be used to inform decision-making around
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appropriate care, recognising that, amongst people
living with frailty, hospital admission can have negative effects, including worsening of cognition and
physical frailty. The requirement for patients to have
good cognition to be a candidate for advanced therapies implicitly takes into account frailty status, and
this may be a better guide to suitability for advanced
therapies than eligibility criteria which apply an arbitrary upper age limit of 70 years [53]. In addition,
frailty is considered to be a dynamic condition in
which individuals may transition to an improved, as
well as more advanced, frailty state [14]. It may also
be possible to prevent, delay or reverse sarcopenia
[15]. Therefore, early intervention for those on the
trajectory towards sarcopenia and/or frailty has the
potential to improve outcomes for individuals with
PD.
There is an urgent need to address the limitations of
current disease-centric care and research [54]. Recognition and management of complexity is likely to
improve quality of life and prognosis for patients [55].
A more biopsychosocial model of care [56] that comprises regular, comprehensive patient assessment by
an integrated team; case management; personalised
care plans, prioritising patients’ goals and preferences; self-management support for patients [57]
is advocated, feasible and successful [58]. Future
research studies should seek to enrol patients who are
representative of the population living with PD, multimorbidity and frailty to make findings generalisable
to this prevalent, yet under-represented group. This
approach to care, coupled with an inclusive research
agenda, will undoubtedly improve the quality of life
of people with PD.
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