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Abstract

Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by a wide range of motor and non-
motor symptoms that lead to substantial disability over time, particularly in advanced stages, with a significant impact
on patients’ quality of life (QoL). Given the chronic and currently incurable nature of the disease, symptom management
and the preservation of health-related QoL (HRQoL) are central therapeutic priorities from a patient-centered perspective.
In this context, there has been a growing emphasis on the use of patient-reported outcome measures (PROMs) to capture
the subjective burden of disease and to better reflect the real-world benefits of therapeutic interventions beyond tradi-
tional clinical endpoints. In parallel, increasing attention has been paid to the consequences of PD on caregivers, whose
HRQoL is often substantially affected, especially as the disease progresses and care demands intensify in advanced PD.
This narrative review synthesizes current evidence on HRQoL in advanced PD, with particular focus on the contribution
of motor symptoms, non-motor symptoms, and other disease-related factors to HRQoL impairment in patients and care-
givers. Additionally, the available data on the impact of advanced therapies on HRQoL outcomes in patients are critically
discussed, highlighting their role in comprehensive, patient-centered care.
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Introduction

Parkinson’s disease (PD) is the second most common neu-
rodegenerative disorder after Alzheimer’s disease (Han et
al. 2025). Recent epidemiological studies indicate a signifi-
cant upward trend in both its incidence and prevalence, even
after accounting for demographic shifts (Han et al. 2025).
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Consequently, PD has become one of the neurological con-
ditions showing the greatest increase in disability-adjusted
life years (DALYSs) since the 1990s (Ney et al. 2025). As a
chronic disease with no curative therapies, improving qual-
ity of life (QoL) ultimately becomes the primary goal of any
intervention for this condition.

QoL is a global concept that is defined by the World
Health Organization Quality Of Life (WHOQOL) assess-
ment as an individuals' perception of their position in life
in the context of the culture and value systems in which they
live and in relation to their goals, expectations, standards
and concerns (1995). Although numerous definitions of
QoL have been proposed over recent decades, there is broad
consensus regarding its core characteristics: it is subjective
and context-dependent, grounded in individual perceptions
and expectations; it is multidimensional, encompassing
physical, psychological, and social domains; and it requires
the evaluation of both positive and negative aspects of life
(1995). Although the terms QoL and health-related QoL
(HRQoL) are often used interchangeably, they represent
distinct concepts (Den Oudsten et al. 2007; Martinez-Mar-
tin 2017). HRQoL is a narrower construct that specifically
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refers to the impact of disease on an individual’s life, in line
with the WHO definition of health as not only the absence
of disease or infirmity, but the presence of physical, mental,
and social well-being (Testa and Simonson 1996; Martinez-
Martin 2017). Importantly, HRQoL does not refer to health
status per se, understood as the ability to perform physical,
emotional, and social activities, but rather to the patient’s
subjective perception of their health status (Den Oudsten et
al. 2007).

Recognizing the multidimensional burden and the pro-
gressive nature of PD is essential for effectively improv-
ing HRQoL in affected individuals (Bloem et al. 2021). PD
is characterized by a wide range of motor, non-motor and
treatment-related symptoms, that lead not only to motor dis-
ability, but also to impaired psychosocial well-being and
overall HRQoL (Bloem et al. 2021). Non-motor symptoms
(NMS) are increasingly recognized as the most disabling
features, even in the early stages of the disease (Tosin et
al. 2024). Furthermore, because PD is not a static disease,
patients’ needs evolve over time and require continuous
adaptation of care strategies.

Equally important is the recognition of the pivotal role
caregivers play, particularly in late disease, when functional
independence is commonly lost and patient care becomes
their primary occupation (Martinez-Martin 2017; Perepe-
zko et al. 2023). Caregiving responsibilities are associated
with early retirement, social isolation, emotional stress,
and reduced well-being among caregivers, which in turn
negatively affects patients (Rashid et al. 2023; Merritt et
al. 2023). Therefore, a comprehensive evaluation of QoL
in PD must also encompass the impact of the disease on
caregivers.

This review provides a narrative synthesis of the evi-
dence on the impact of both motor and NMS on HRQoL in
individuals with PD and their caregivers, with a particular
focus on advanced disease stages and related therapies.

Literature search strategy

For this narrative review, we conducted a non-systematic
search of peer-reviewed articles published in English up
to December 2025. The search was performed using the
PubMed database. The following search terms were used
in various combinations: (‘“Parkinson*” AND (“health-
related quality of life” OR “HRQoL” OR “quality of life”
OR “QoL”)). Additional relevant studies were identified
through manual screening of the reference lists of selected
articles. Given the narrative nature of this review, studies
were selected based on their relevance to the scope of the
manuscript.
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HRQoL in PD and how to measure it

The assessment of HRQoL provides direct insight into
patients’ perceptions of PD and its impact on daily life,
complementing clinical evaluation and revealing potential
discrepancies between patient and clinician perspectives
(Martinez-Martin 2017). Over recent decades, increasing
emphasis has been placed on patient-reported outcomes
measures (PROMs) to evaluate both the impact of the
disease and the effectiveness of therapeutic interventions.
These standardized and validated instruments assess health
status from the patients’ perspective (Churruca et al. 2021;
De La Cuadra-Grande et al. 2025).

PROMs can be broadly categorized as generic or disease-
specific, with PD-specific instruments generally demonstrat-
ing greater sensitivity to disease-related change (Cummins
et al. 2004; Churruca et al. 2021) (Table 1). In 2011, the
Movement Disorder Society (MDS) published recommen-
dations on the most appropriate instruments for assessing
HRQoL in PD (Martinez-Martin et al. 2011a, b). These rec-
ommendations encompassed both generic measures, such
as the Nottingham Health Profile (NHP), Sickness Impact
Profile (SIP), Short Form 36-item Health Survey (SF-36),
and EuroQol Five-Dimension questionnaire (EQ-5D), and
disease-specific instruments, including the 39-item Parkin-
son’s Disease Questionnaire (PDQ-39), 8-item Parkinson’s
Disease Questionnaire (PDQ-8), Parkinson’s Disease Qual-
ity of Life Questionnaire (PDQL), Parkinson’s Impact Scale
(PIMS), and Scales for Outcomes in Parkinson’s Disease—
Psychosocial (SCOPA-PS). More recently, a systematic
review applying the COnsensus-based Standards for the
selection of health Measurement INstruments (COSMIN)
framework identified six instruments with the strongest
psychometric evidence for HRQoL assessment in PD, all
receiving a COSMIN recommendation A: PDQ-39, PDQ-
8, PDQL, Parkinson’s Disease Quality of Life Instrument
(PDQUALIF), PIMS, and the Neuro Quality of Life mea-
surement system (Neuro-QOL) (De La Cuadra-Grande et
al. 2025). Given the multidimensional nature of HRQoL in
PD, current evidence supports the combined use of disease
specific and generic instruments, most robustly PDQ-39 or
PDQ-8 together with a generic instrument such as Neuro-
QOL, SF-36, or EuroQol Five-Dimension questionnaire
(EQ-5D), to maximize clinical sensitivity while enabling
cross-disease comparisons and health-economic analyses
(Martinez-Martin et al. 2011a, b; De La Cuadra-Grande et
al. 2025) (Table 2). Although many PD studies using these
instruments claim to assess QoL, the PROMs employed pre-
dominantly capture HRQoL.

The impact of PD on caregivers’ HRQoL has been
comparatively understudied, and the available assessment
instruments are limited and heterogeneous across studies
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Table 1 Generic and disease-specific HRQoL instruments in PD (Martinez-Martin et al. 2011a, b; De La Cuadra-Grande et al. 2025)

Instrument Domains assessed Strengths Limitations COSMIN / MDS
recommendation
Generic instruments
Neuro-QOL  Physical, emotional, cognitive, social Feasible, valid, and reliable in PD  Lack of PD-specific items A /-
SF-36 Physical functioning, role physical, Captures broad aspects of health Floor/ceiling effects; lim- B/
bodily pain, general health, vitality, and global well-being; good com- ited sensitivity to change =~ Recommended
social functioning, role emotional, parability across populations
mental health
EQ-5D Mobility, self-care, usual ADL, pain/ Widely used in PD; may differenti- Floor/ceiling effects B/
discomfort, anxiety/depression ate disease stages; responsiveness Recommended
to treatment
SIP Physical, psychosocial Convergent validity Lengthy; lessusedin PD  —/
Recommended
NHP Mobility, pain, sleep, energy, emotional ~ Convergent validity Lengthy; floor effect -/
reactions, and social isolation Recommended
Disease-specific instruments
PDQ-39 Mobility, ADL, emotional well-being, Gold standard for HRQoL in PD; Lengthy A/
stigma, social support, cognition, com-  external validity Recommended
munication, and bodily discomfort
PDQ-8 Same as PDQ-39 Brief; strong correlation with Less sensitive than Al
PDQ-39 PDQ-39 Recommended
PDQL Parkinsonian symptoms, systemic symp- Widely used in PD; comprehensive Limited external validation A/
toms, emotional function, and social assessment; internal consistency Recommended
function
PIMS Emotional, social, and economic Strong focus on psychosocial, Limited external valida- A/
occupational and socioeconomics  tion; no motor or mental Recommended
aspects items
SCOPA-PS Emotional, psychological, social Brief; no floor/ ceiling effects; No motor or mental items —/
external validity Recommended
PDQUALIF  Mobility, ADL, emotional, psychologi-  Reliably used in clinical trials Limited external valida- A/ Suggested

cal, social, facing PD

tion; not useful for cogni-
tive impairment in PD

ADL: activities of daily living; COSMIN: consensus-based standards for the selection of health measurement instruments; EQ-5D: EuroQol
5-Dimension questionnaire; HRQoL: health-related quality of life; Neuro-QOL: Quality of Life in Neurological Disorders; NHP: Nottingham
Health Profile; PD: Parkinson’s disease; PDQ-8: 8-item Parkinson’s Disease Questionnaire; PDQ-39: 39-item Parkinson’s Disease Question-
naire; PDQL: Parkinson’s Disease Quality of Life Questionnaire; PDQUALIF: Parkinson’s Disease Quality of Life Scale; PIMS: Parkinson’s
Impact Measure Scale; SCOPA-PS: Scales for Outcomes in Parkinson’s Disease—Psychosocial; SF-36: Short Form 36-item Health Survey; SIP:

Sickness Impact Profile

Table 2 Choosing the right HRQoL instrument (Martinez-Martin et al.
2008, 2011a, b; Schrag et al. 2009; De La Cuadra-Grande et al. 2025)

Clinical goal Recommended
PROMs

Assessing treatment effects PDQ-39, PDQ-8,
SF-36, EQ-5D

Frequent assessments, lower respondent burden PDQ-8, EQ-5D

Assessing caregiver HRQoL PIMS

Long-term HRQoL tracking PDQ39, PDQL,
SF-36, SCOPA-PS

Health-economic studies EQ-5D

EQ-5D: EuroQol 5-Dimension questionnaire; HRQoL: health-related
quality of life; PD: Parkinson’s disease; PDQ-8: 8-item Parkinson’s
Disease Questionnaire; PDQ-39: 39-item Parkinson’s Disease Ques-
tionnaire; PDQL: Parkinson’s Disease Quality of Life Questionnaire;
PIMS: Parkinson’s Impact Scale; PROMs: patient-reported outcome
measures; SCOPA-PS: Scales for Outcomes in Parkinson’s Disease-
Psychosocial; SF-36: Short Form 36-item Health Survey

(Page et al. 2017; Perepezko et al. 2023). Among them, the

26-item Parkinsonism Carers’ Quality of Life questionnaire
(PQoL Carer) and the Parkinson’s Disease Questionnaire-
Carer (PDQ-Carer) have been specifically developed and
validated for PD (Jenkinson et al. 2012; Pillas et al. 2016,
2017; Ferrer-Cascales et al. 2016). Although systematic
reviews support their use as appropriate, neither instrument
is currently included among the scales formally recom-
mended by the MDS.

HRQoL deterioration in PD is influenced by a wide range
of factors that extend beyond motor and NMS to include
mental, functional, and social domains (Martinez-Martin
2017). Compared with healthy controls, patients with PD
exhibit significantly poorer HRQoL across most domains,
with meta-analytic evidence identifying motor dysfunc-
tion, neuropsychiatric symptoms, cognitive decline, fatigue,
sleep disturbances, disease severity and duration, treatment-
related side effects, and lack of social support as the stron-
gest contributors (Zhao et al. 2021). In the early stages of
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the disease, NMS burden, particularly depression, sleep dis-
turbances, cognitive decline, and apathy, as well as motor
impairment, especially gait and balance disturbances, are
the most influential determinants of HRQoL (Marras et
al. 2008; Barone et al. 2009; Post et al. 2011; Miiller et al.
2013; Santos Garcia et al. 2019; Tosin et al. 2024). During
these early phases, the psychological and social impact of
the disease is particularly pronounced, as patients are more
active, and professionally and socially engaged (Mehanna
and Jankovic 2019).

As the disease advances, the progressive accumulation of
both motor symptoms, NMS, and fluctuations, further com-
promises HRQoL and increases caregiver burden (Rahman
et al. 2008; Gallagher et al. 2010; Soh et al. 2011; Valkovic
et al. 2014; Pigott et al. 2024; Ledda et al. 2025). Because
PD represents a clinical continuum, defining advanced PD
remains challenging, and no universally accepted defini-
tion currently exists. The most widely accepted features
characterizing advanced PD include: moderate to severe
motor fluctuations,>1 h of troublesome dyskinesia per
day,>2 h of OFF-state, the need for>5 daily oral levodopa
doses, dementia, troublesome hallucinations, recurrent falls
despite optimized treatment, and significant difficulties
with activities of daily living (ADL) (Antonini et al. 2018;
Fasano et al. 2019; Malaty et al. 2022; Aslam et al. 2024).

From a pragmatic perspective, advanced PD is not defined
by disease duration or motor severity alone, but rather by
the point at which troublesome motor or NMS respond inad-
equately to oral therapies, resulting in significant functional
impairment that cannot be reversed with standard medica-
tion (Antonini et al. 2018; Aslam et al. 2024).

In the following sections, we analyze the impact of
advanced disease on HRQoL (Fig. 1). It should be noted
that most studies assessing HRQoL in PD do not stratify
cohorts by disease stage. Nevertheless, the studies reviewed
include a substantial proportion of patients with long dis-
ease duration, Hoehn and Yahr stage>3, and motor fluctua-
tions, allowing reasonably robust conclusions regarding the
impact of PD on HRQoL in the advanced population (Tosin
et al. 2024).

Impact of motor symptoms on HRQolL in advanced
PD

Motor symptoms contribute to HRQoL impairment not only
through limitations in mobility-related domains but also by
adversely affecting patients’ overall HRQoL (Schrag et al.
2000; Diamond 2005; Rahman et al. 2008). In advanced
PD, axial motor symptoms such as gait impairment, postural
instability, and falls, show particularly strong associations

MOTOR SYMPTOMS

NON-MOTOR SYMPTOMS

PSYCHOSOCIAL & DEMOGRAPHIC

* Axial (gait or balance impairment)
* Motor fluctuations and dyskinesias

* Core symptoms (tremor, rigidity,

Pain

Depression, anxiety
Sleep

Psychosis

Isolation

Decreased physical activity
Unemployment
Low-resources

bradykinesia) Non-motor fluctuations Older age
* Dysphagia * Women
* Dysphonia * Cognitive impairment * Ethnic minorities
¢ Apathy
¢ Autonomic symptoms
.

IMPAIRED QUALITY OF LIFE IN
ADVANCED PD

PHYSICAL DOMAIN

* Reduced mobility

« Difficulties in activities of daily living
* Loss ofphysicalindependence

* Loss ofhobbies

* Falls

. J

MENTAL AND SOCIAL DOMAINS

¢ Depression, anxiety

* Stigma

* Loss of social activities
* Loneliness

* Loss of employment

& J

Fig. 1 Factors and consequences of advanced PD on HRQoL. PD: Parkinson’s disease
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with reduced HRQoL (Rahman et al. 2008; Visser et al.
2008; Tosin et al. 2024). In addition, cardinal motor features
such as bradykinesia, rigidity, and tremor impair manual
dexterity and fine motor control, further contributing to
HRQoL deterioration (Rahman et al. 2008; Martinez-Martin
et al. 2014). These motor deficits translate into PD-related
functional difficulties, including problems with eating,
dressing, walking, and maintaining balance, ultimately lead-
ing to loss of independence in ADL (Rahman et al. 2008;
Martinez-Martin et al. 2014; Klietz et al. 2018; Pigott et al.
2024). Shuffling gait and difficulty turning are particularly
relevant, as they increase the risk of falls and may further
compromise HRQoL through injury, hospitalization, social
embarrassment, and fear of falling, which often results in
activity avoidance and reduced social participation (Wielin-
ski et al. 2005). Other motor manifestations, such as bul-
bar symptoms including dysphagia and dysphonia, which
become more prominent in advanced stages, have also been
shown to negatively affect HRQoL due to their substantial
psychosocial impact (Plowman-Prine et al. 2009; Van Hoo-
ren et al. 2016).

Motor fluctuations and dyskinesias are well-recognized
complications of chronic levodopa therapy in PD, typi-
cally emerging after several years of treatment as a result of
nigrostriatal degeneration and pulsatile dopaminergic stim-
ulation (Tanner and Ostrem 2024). The prevalence of motor
fluctuations increases with disease duration and cumula-
tive levodopa exposure, affecting over half of patients after
5 years of onset and nearly all by 10 years; dyskinesias are
less common but still affect a substantial proportion, with
risk factors including younger age at onset, higher levodopa
dose, and longer treatment duration (Manson et al. 2012;
Kelly et al. 2019; Tanner and Ostrem 2024). Large cohort
studies consistently identify motor fluctuations and to a
lesser extent dyskinesias as major determinants of impaired
HRQoL (Chapuis et al. 2005; Hechtner et al. 2014; Perez-
Lloret et al. 2017; Wu et al. 2019; Santos-Garcia et al.
2024). Motor fluctuations have a particularly strong influ-
ence through their duration and unpredictability rather than
their severity, with a clear dose-dependent relationship
between average daily OFF-state time and HRQoL (Perez-
Lloret et al. 2017; Thach et al. 2021). In a Spanish cohort,
the presence of dyskinesias was associated with worse
HRQoL at baseline, and the development of disabling dys-
kinesias during a 5-year follow-up predicted further HRQoL
deterioration (Santos-Garcia et al. 2024). The impact of dys-
kinesias on HRQoL appears to be domain-specific, particu-
larly affecting mobility, ADL, emotional well-being, stigma,
and pain or discomfort, with peak dose dyskinesias more
strongly associated with impairments in ADL and cognition,
and biphasic dyskinesias exerting a greater effect on stigma
(Chapuis et al. 2005; Hechtner et al. 2014; Santos-Garcia et

al. 2024). Among all motor complication subtypes, bipha-
sic dyskinesias, nocturnal akinesia, and unpredictable OFF
episodes, have demonstrated the most detrimental impact in
HRQoL (Chapuis et al. 2005; Hechtner et al. 2014). The
cumulative burden of motor fluctuations and dyskinesias,
together with their unpredictable and disabling nature, inter-
feres with employment, functional independence, and social
interactions, while also increasing caregiver strain (Carter
and Nutt 1998; Adler 2002; Regensburger et al. 2025). In a
US observational study, patients experiencing OFF episodes
were less likely to maintain full-time employment and more
likely to live with extended family members or reside in
long-term care facilities (Thach et al. 2021). Consequently,
early recognition and optimal management of motor com-
plications are critical for preserving HRQoL in patients with
PD.

Impact of non-motor symptoms on HRQoL in
advanced PD

Both the overall burden of NMS and individual NMS have
been consistently associated with poorer HRQoL in PD,
showing equal or greater impact than motor symptoms
(Chrischilles et al. 2002; Forsaa et al. 2008; Rahman et al.
2008; Gallagher et al. 2010; Li et al. 2010; Martinez-Mar-
tin et al. 2014; Maeda et al. 2017; Bock et al. 2022; Tosin
et al. 2024; Morimoto et al. 2024; Williamson et al. 2025;
Ledda et al. 2025). Unlike motor manifestations, NMS pre-
dominantly affect the psychosocial domain rather than the
physical domain (Cassidy et al. 2024). The spectrum of indi-
vidual NMS associated with worse HRQoL includes cog-
nitive impairment, psychosis, depression, anxiety, apathy,
irritability, fatigue, pain, dysautonomia, sleep disturbances,
and impulse control disorders (Herlofson and Larsen 2003;
Martinez-Martin et al. 2006; Schrag 2006; Carod-Artal et
al. 2007; Havlikova et al. 2008; Visser et al. 2009; Leroi et
al. 2011; Yamanishi et al. 2013; Storch et al. 2013; Phu et
al. 2014; Valkovic et al. 2014; Skorvanek et al. 2015; Rieu
et al. 2016; Berganzo et al. 2016; Sun et al. 2018; Merola et
al. 2018; Kurihara et al. 2020; Lubomski et al. 2021; Bug-
alho et al. 2021; Grall-Bronnec et al. 2024; Caap-Ahlgren
and Dehlin 2026). Although most of these studies include
mixed PD populations, a substantial proportion of patients
represent an advanced disease, making these findings highly
informative for these stages, in which many NMS become
more prominent (Gallagher et al. 2010; Valkovic et al. 2015;
Pigott et al. 2024; Ledda et al. 2025).

Despite variability in the relative impact of individual
NMS across studies, pain, anxiety, and depression consis-
tently emerge as key determinants of poor HRQoL (Mar-
tinez-Martin 2011; Zhao et al. 2021). Pain has repeatedly
been identified as one of the most bothersome symptoms
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in patients with advanced PD (Roh et al. 2009; Skorvanek
et al. 2015; Choi et al. 2017; Lubomski et al. 2021; Tosin
et al. 2024; Williamson et al. 2025). In these stages, mus-
culoskeletal, neuropathic, and dystonic pain become more
frequent and have a greater negative impact in HRQoL than
in earlier stages (Valkovic et al. 2015; Soumiya et al. 2022).
Similarly, depression and anxiety are among the most exten-
sively studied NMS and show a strong and consistent asso-
ciation with impaired HRQoL, in some reports exerting an
effect-size up to twice that of motor symptoms (The Global
Parkinson’s Disease Survey (GPDS) Steering Committee
2002; Stawek et al. 2005; Schrag 2006; Greene and Cami-
cioli 2007; Carod-Artal et al. 2008; Visser et al. 2008; Gal-
lagher et al. 2010; Soh et al. 2011; Gomez-Esteban et al.
2011; Winter et al. 2011; Hanna and Cronin-Golomb 2012;
Hinnell et al. 2012; Skorvanek et al. 2015; Rieu et al. 2016;
D’Iorio et al. 2017). Mood disorders are particularly disrup-
tive due to their association with disengagement from social
and family environments (Soh et al. 2011). Furthermore,
the relationship between depression and HRQoL appears to
be bidirectional: depressive symptoms contribute to poorer
HRQoL, while reduced HRQoL arising from other factors
may increase vulnerability to depression (Schrag 2006; San-
tos-Garcia and De La Fuente-Fernandez 2013).

Attentional/executive deficits can negatively affect
HRQoL in the early stages, potentially modulated by a pre-
served insight; however, as the disease advances, dementia
appears to have a greater impact (The Global Parkinson’s
Disease Survey (GPDS) Steering Committee 2002; Klepac
et al. 2008; Winter et al. 2010b; Leroi et al. 2012; Lawson
et al. 2016; D’Iorio et al. 2017; Bock et al. 2022; Magano et
al. 2024). Nevertheless, cognitive impairment has not been
consistently associated with poorer HRQoL across stud-
ies (Ziropada et al. 2009; Martinez-Martin 2011; Bugalho
et al. 2016). This may partly reflect methodological issues,
as patients with dementia are often excluded from HRQoL
assessments due to concerns regarding the reliability of
PROM:s.

Within the spectrum of autonomic dysfunction, ortho-
static hypotension has been identified as one of the most
influential factors negatively affecting HRQoL, even when
symptoms are mild or subclinical (Merola et al. 2016, 2018;
Longardner et al. 2022). Other autonomic disturbances,
including gastrointestinal, thermoregulatory, urinary, and
sexual dysfunction, have also been shown to contribute to
reduced HRQoL (Merola et al. 2018).

Beyond motor complications, non-motor fluctuations
(NMF) are a common feature of advanced PD and repre-
sent a major, yet often underrecognized, determinant of
HRQoL (Martinez-Fernandez et al. 2016a, b). NMF are
typically categorized into three domains: cognitive/neuro-
psychiatric, dysautonomic, and sensory/pain-related (Riley
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and Lang 1993). They occur more frequently during the
OFF-state, when patients commonly experience increased
anxiety, depressive symptoms, and attention/concentration
impairment, whereas during ON-state they may sometimes
report an elevated mood (Martinez-Fernandez et al. 2016a,
b; Ossig et al. 2017). From a patient-centered perspective,
NMF are frequently perceived as equally or even more dis-
abling than motor fluctuations (Witjas et al. 2002). Never-
theless, the specific contribution of NMF to HRQoL has
been less studied. Recent evidence suggests that both OFF-
and ON-state NMF negatively affect HRQoL, with OFF-
state fluctuations exerting the greatest impact, particularly
through anxiety, depression, or pain (Storch et al. 2013;
Rieu et al. 2016; Kakimoto et al. 2023; Ledda et al. 2024,
Williamson et al. 2025).

Collectively, NMS and NMF produce a strong multidi-
mensional impact on HRQoL, affecting ADL, emotional
well-being, social functioning, physical capacity, occupa-
tional performance, and economic status (Williamson et al.
2025; Ledda et al. 2025).

Demographic, socioeconomic, cultural, and
psychological determinants of HRQoL in advanced
PD

Beyond disease-specific clinical features, a wide range of
demographic, socioeconomic, cultural, and psychological
factors substantially shape HRQoL in PD. Although indi-
vidual studies often identify different predictors reflecting
methodological and population heterogeneity, a consistent
body of evidence demonstrates that many of these factors
play a critical and independent role.

Among demographic variables, older age and lower
educational level are consistently associated with poorer
HRQoL across multiple cohorts (Hobson 1999; Cubo et
al. 2002; Zach et al. 2004; Winter et al. 2010a, b; Santos
Garcia et al. 2021; Magano et al. 2024). Sex-related differ-
ences have also been reported, with women often experi-
encing poorer HRQoL, particularly driven by higher levels
of depression, fatigue, and perceived stigma (Behari et al.
2005; Moore et al. 2005; Winter et al. 2010a; Yoon et al.
2017; Balash et al. 2019; Crispino et al. 2020; Meng et al.
2022). This likely reflects persistent gender-related social
stressors and inequities embedded within patriarchal soci-
etal structures, which can exacerbate psychological burden
and reduce coping resources.

A broad set of socioeconomic and structural factors fur-
ther contribute to diminished HRQoL. Belonging to ethnic
minorities, low-resource countries, unemployment, low
income, malnutrition, or residence in rural areas have all
been linked to worse HRQoL (Cubo et al. 2002; Zach et al.
2004; Ray et al. 2006; Klepac et al. 2007; Carod-Artal et al.
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Table 3 Advanced therapies and HRQoL in PD

Therapy Strengths Limitations Effect on HRQoL
Short-term Long-term
DBS Adjustable;  Surgical +++ +
robust effi- procedure;
cacy; widely device-related
studied complications
CSAI Reversible;  Neuropsychi-  ++ +
less invasive atric, hypoten-
sion and skin
adverse effects
LCIG Reduced Surgical ++ +
need for oral procedure;
therapy device-related
complications
MRgFUS  Minimally-  Non-adaptable; +++ +
invasive non-reversible;
limited long-
term data
CSLCI Reversible;  Limited long-  ++ NA
less invasive term data

DBS: deep-brain stimulation; CSAI: continuous subcutaneous apo-
morphine infusion; CSLCI: continuous subcutaneous (fos)levodopa-
(fos)carbidopa infusion; HRQoL: health-related quality of life; LCIG:
levodopa-carbidopa intestinal gel; LCSCI: levodopa-carbidopa or
foslevodopa/foscarbidopa subcutaneous infusion; MRgFUS: Mag-
netic resonance-guided focused ultrasound; NA: not available; PD:
Parkinson’s disease

2007; Sheard et al. 2014; Ongun 2018; Gruber et al. 2020;
Trang et al. 2020; Lubomski et al. 2021; Bailey et al. 2022;
Bock et al. 2022; Hoseinipalangi et al. 2023; Di Luca et al.
2023; Magano et al. 2024). These findings underscore the
role of social vulnerability, reflecting inequalities in access
to healthcare resources, increased disease-related stigma,
delayed help-seeking behavior due to limited health educa-
tion, and broader structural barriers to care.

Finally, several psychosocial and lifestyle-related factors
negatively influence HRQoL. Lack of psychological sup-
port for adequate disease-related adjustment, social isola-
tion, excessive caregiver burden, and sedentary behavior are
consistently associated with poorer outcomes (Suzukamo et
al. 2006; Winter et al. 2010b; Andreadou et al. 2011; Marti-
nez-Martin et al. 2012; Chen et al. 2020; Trang et al. 2020;
Subramanian et al. 2020; Lubomski et al. 2021; Prell et al.
2023; Rashid et al. 2023; Cassidy et al. 2024; Morley et al.
2026).

These findings highlight that HRQoL in PD is not solely
determined by symptom severity but is strongly modulated
by social characteristics, psychological resilience, social
connectedness, and lifestyle factors. Although many of these
determinants might be expected to exert a greater influence
during earlier disease stages, the studies cited also include
patients with advanced PD, suggesting that their impact on
HRQoL persists across the entire disease course.

Role of device-aided and other advanced therapies
in improving HRQoL

Advanced therapies provide continuous dopaminergic
stimulation and have demonstrated clinical efficacy in con-
trolling OFF fluctuations, dyskinesias, and NMS, thereby
restoring autonomy and stability (Table 3). Earlier initia-
tion of these therapies may facilitate earlier achievement
of optimal functioning and help avoid missing a potential
therapeutic window. Numerous studies have evaluated the
impact of these therapies on HRQoL in advanced PD.

Deep brain stimulation (DBS)

DBS of the subthalamic nucleus (STN-DBS) is a well-
established and effective treatment for improving motor and
NMS in patients with advanced PD (Deuschl et al. 2000).
Large clinical trials and cohort studies have also demon-
strated that STN-DBS is superior to best medical treatment
in improving HRQoL in patients whose symptoms are insuf-
ficiently controlled with oral medication (Martinez-Martin
et al. 2002; Just and Ostergaard 2002; Lagrange et al. 2002;
Erola et al. 2005; Deuschl et al. 2006; Weaver 2009; Moro
et al. 2010; Williams et al. 2010; Okun et al. 2012; Gore-
cka-Mazur et al. 2019; Lachenmayer et al. 2021; Kahkola
et al. 2024). These improvements are attributable not only
to motor benefits, such as reduced dyskinesia, decreased
OFF time, and improved mobility, but also to improvements
in NMS or NMF, facilitating more active participation in
daily and social life (Dafsari et al. 2018; Krack et al. 2019;
Ledda et al. 2024). Although predictors of improvement
in HRQoL remain controversial, associations have been
reported with preoperative ON/OFF differences, dyskine-
sia burden, age, cognitive performance, and NMS burden
(Witt et al. 2011; Floden et al. 2014; Geraedts et al. 2020;
Gronostay et al. 2024). In addition, changes in depression
and anxiety, development of apathy following medication
reduction, comorbidities, and psychosocial factors have a
substantial influence on these improvements (Daniels et al.
2011; Tykocki et al. 2012; Martinez-Fernandez et al. 2016).

Long-term follow-up studies have consistently demon-
strated sustained motor benefits of STN-DBS; however,
the durability of HRQoL improvements remains less clear
(Bove et al. 2021). While recent data suggest that HRQoL
may remain stable even beyond 5 years after surgery, avail-
able studies are heterogeneous (Lyons and Pahwa 2005;
Siderowf et al. 2006; Bove et al. 2021; Castrioto et al.
2022; Jost et al. 2024; Starr et al. 2025). Several studies
have reported a gradual decline in benefits over time, with
scores returning to preoperative levels (Aviles-Olmos et al.
2014; Lezcano et al. 2016; Biittner et al. 2019; Bjerknes
et al. 2022). Overall, the available evidence suggests that
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while HRQoL gains may attenuate over time, STN-DBS
appears to stabilize trajectories compared with the progres-
sive decline observed under oral therapies.

Globus pallidus internus (GPi) DBS represents the sec-
ond most commonly used surgical target in PD. Several
clinical trials have consistently demonstrated that GPi-DBS
leads to significant improvements in HRQoL in advanced
PD (Rodrigues et al. 2007; Volkmann et al. 2009; Moro et
al. 2010). However, long-term outcomes remain less clear
due to the limited available literature. As with STN-DBS, a
gradual attenuation of HRQoL benefits over extended fol-
low-up has been attributed to disease progression, increas-
ing NMS burden, and/or adaptive changes in patients’
subjective perception of health status over time (Volkmann
et al. 2009; Weaver et al. 2012).

While the STN is frequently selected as the preferred
target for DBS, the choice of the optimal target remains a
matter of ongoing debate. Comparative studies conducted
to date have yielded conflicting results, with most failing
to demonstrate significant differences in HRQoL outcomes
between targets, either in the short- or long-term (Volk-
mann et al. 2009; Zahodne et al. 2009; Follett et al. 2010;
Weaver et al. 2012; Odekerken et al. 2013; Cernera et al.
2020; Murcia Carretero et al. 2024). Consequently, there is
currently no clear recommendation favoring one target over
the other, and further well-designed comparative studies are
needed to clarify potential differences in HRQoL improve-
ments between DBS targets (Rughani et al. 2018; Zhang et
al. 2021; Lachenmayer et al. 2021).

Continuous infusion therapies

Multiple randomized trials and real-world studies have
shown that initiation of continuous subcutaneous apomor-
phine infusion (CSAI) in patients previously treated with
oral dopaminergic therapy is associated with significant
improvements in HRQoL across both physical and mental
domains, which correlate closely with improvements in
motor and NMS (Martinez-Martin et al. 2015; Drapier et
al. 2016; Kimber et al. 2017; Houvenaghel et al. 2018; Daf-
sari et al. 2019; Fernandez-Pajarin et al. 2021; Fernandez-
Pajarin et al. 2022; Isaacson et al. 2025). However, not all
studies have demonstrated sustained benefits, with some
reporting absent short-term effects or a loss of gains over
longer follow-up despite persistent motor improvement
(Auffret et al. 2017; Katzenschlager et al. 2018, 2021; Meira
etal. 2021; De Cock et al. 2022).

Similarly, levodopa-carbidopa intestinal gel infusion
(LCIG) has consistently demonstrated improvements in
motor symptoms, OFF-state time, dyskinesias, NMS, and
HRQoL, with effects maintained over time in numerous
clinical trials and observational studies (Antonini et al.
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2008, 2017, 2020; Honig et al. 2009; Foltynie et al. 2013;
Olanow et al. 2014; Fernandez et al. 2015; Martinez-Martin
et al. 2015; Chang et al. 2016; Palhagen et al. 2016; Murata
et al. 2016; Kriiger et al. 2017; De Fabregues et al. 2017,
Vijiaratnam et al. 2018; Ehlers et al. 2020; Standaert et al.
2021; Simu et al. 2021; Valldeoriola et al. 2021; Fasano et
al. 2023; Ramirez-Zamora et al. 2025). Nonetheless, some
studies have also failed to demonstrate clear advantages
over optimized oral therapy or sustained benefits over time
in terms of HRQoL (Slevin et al. 2015; Fernandez et al.
2018). One proposed explanation is that HRQoL in LCIG
correlates more strongly with improvements in NMS, par-
ticularly sleep disturbances, than with motor improvement
(Kovacs et al. 2022). Another potential explanation is that
patients selected for infusion therapies typically represent a
more advanced and vulnerable clinical profile, being older
and exhibiting a higher NMS burden, more severe motor
impairment, and reduced autonomy (Santos-Garcia et al.
2025). This raises the possibility that introducing infusion
therapies earlier in patients with a less advanced disease
as for DBS, may lead to greater improvements in HRQoL.
Additional contributing factors may include disease pro-
gression and suboptimal LCIG dosing in routine clinical
practice (Szatmari et al. 2024).

Levodopa-entacapone-carbidopa intestinal gel (LECIG)
infusion represents a more recent therapeutic option, achiev-
ing higher and more stable plasma levodopa concentrations
compared with LCIG (Senek et al. 2017). Real-world evi-
dence suggests that LECIG is associated with clinically
meaningful improvements in motor symptoms and HRQoL
(Othman et al. 2021; Santos-Garcia et al. 2025; Lungu et
al. 2025).

Comparative studies between classical advanced therapies

Comparative studies among classical device-aided therapies
remain scarce and heterogeneous. Overall, available evi-
dence indicates that improvements in HRQoL are evident
across all of them. While some studies report no significant
differences between treatment modalities, others suggest a
greater HRQoL benefit with LCIG or CSAI (Dafsari et al.
2019; Antonini et al. 2022; Santos-Garcia et al. 2025).

Other advanced therapies

Recent advances in medical and surgical therapies have
substantially expanded the therapeutic armamentarium for
improving HRQoL in patients with advanced PD.

Magnetic resonance-guided focused ultrasound (MRg-
FUS), a less invasive alternative to DBS, enables targeted
ablation of deep brain structures without craniotomy and has
been most extensively studied in thalamic and STN targets,
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demonstrating robust short- and long-term motor improve-
ment (Bond et al. 2017; Martinez-Fernandez et al. 2020).
For thalamotomy, these symptomatic benefits consistently
translate into meaningful gains in HRQoL, whereas unilat-
eral and bilateral subthalamotomy show clear short-term
HRQoL improvements, with long-term effects that are less
consistent in some studies (Schlesinger et al. 2015; Bond et
al. 2017; Martinez-Fernandez et al. 2018, 2020, 2023, 2024,
Zaaroor et al. 2018; Sperling et al. 2018; Maragkos et al.
2023; Monteiro et al. 2024; Armengou-Garcia et al. 2024,
Katunina et al. 2025). In a recent comparative study, STN-
MRgFUS was classified as an effective therapy for improv-
ing HRQoL, although its magnitude of benefit was lower
than that observed with GPi-DBS and STN-DBS (Liang et
al. 2025). Evidence for less frequently targeted regions (e.g.,
GPi, pallidothalamic tract, or dual targets) remains com-
paratively sparse but similarly suggests that symptomatic
improvement can yield parallel benefits in HRQoL (Jung et
al. 2018; Gallay et al. 2020, 2021; Krishna et al. 2023; Chen
et al. 2023; Ikezawa et al. 2025).

In parallel, continuous subcutaneous infusion of
levodopa-carbidopa or foslevodopa-foscarbidopa have
emerged as alternatives to CSAI, LCIG and LCEIG, provid-
ing improved control of motor fluctuations and sleep distur-
bances in patients inadequately managed with oral therapy,
and consistently translating into meaningful improvements
in HRQoL (Soileau et al. 2022, 2025; Aldred et al. 2023,
2025; Espay et al. 2024; Chaudhuri et al. 2024; Baille et al.
2025; Desjardins et al. 2025; Antonini et al. 2025).

HRQol in caregivers

Caregivers play a central role in the management of a pro-
gressive and disabling condition such as PD. Their involve-
ment has been associated with better patient HRQoL,
delayed institutionalization, and reduced healthcare costs
(Rashid et al. 2023; Bhanupriya et al. 2024). However, as
the disease progresses, increasing dependency, fluctuating
symptoms, and neuropsychiatric manifestations place sub-
stantial demands on caregivers, with negative consequences
for both caregivers and patients (Rashid et al. 2023). Tradi-
tionally, caregiver-centered research has focused primarily
on burden, understood as the objective tasks associated with
caregiving. More recently, attention has shifted toward care-
giver HRQoL, a distinct construct that captures the broader
impact of caregiving responsibilities on caregivers’ physi-
cal, psychological, and social well-being (Martinez-Martin
et al. 2012). In this sense, HRQoL may remain relatively
preserved despite high levels of burden, underscoring that
HRQoL, rather than burden alone, should be considered
the primary outcome when evaluating caregiver well-being
(Schrag et al. 2006; Martinez-Martin et al. 2012).

Overall, caregivers of PD patients report significantly
lower HRQoL than the general population, with a progres-
sive decline as the disease advances and caregiving becomes
increasingly time-consuming, physically, and psychologi-
cally demanding (Carter et al. 1998; Aarsland et al. 1999;
Martinez-Martin et al. 2005; Schrag et al. 2006; Martinez-
Martin et al. 2008a; Goldsworthy and Knowles 2008; Kelly
et al. 2012; Geng et al. 2019; Lee et al. 2019; Henry et al.
2020; Lubomski et al. 2021; Nagaki et al. 2023; Merritt et
al. 2023). This progressive increase in caregiving respon-
sibilities often leads to social isolation and loneliness, par-
ticularly in advanced PD (Balash et al. 2017; Rosqvist et
al. 2021; Merritt et al. 2023). Nevertheless, cultural context
may modulate this experience, as caregiving may be per-
ceived as less burdensome in cultures where caring for a
family member is regarded as a valued responsibility and a
source of pride (Smith et al. 2020).

Similar to patient HRQoL, NMS have a greater nega-
tive impact on caregiver HRQoL than motor symptoms
(Rosqvist et al. 2022; Nagaki et al. 2023; Tosin et al. 2024).
Among these, depression and anxiety show the most consis-
tent and robust associations (Miller et al. 1996; Schrag et al.
2006; Martinez-Martin et al. 2007; Ozdilek and Gunal 2012;
Martinez-Martin et al. 2012; Tanji et al. 2013; Carod-Artal
etal. 2013). Other relevant NMS include sleep disturbances,
apathy, impulsivity, cognitive impairment, psychosis, and
NMF (Happe 2002; Pal et al. 2004; Aarsland et al. 2007;
Morley et al. 2012; Martinez-Martin et al. 2012; Lee et al.
2019; Rosqvist et al. 2022; Nagaki et al. 2023; Gencer et
al. 2023; Ledda et al. 2025). In advanced PD, dementia and
psychosis, are particularly prevalent and have been linked to
social isolation, depressive symptoms, and suicidal ideation
among caregivers (Mantri et al. 2021). Beyond cognitive/
neuropsychiatric symptoms, sleep disturbances and axial
motor symptoms emerge as key determinants of caregiver
HRQoL at these stages (Tosin et al. 2024).

Demographic and social factors further influence care-
giver HRQoL. Most caregivers are partners or direct
descendants, typically women (Martinez-Martin et al.
2008b). Female sex has been associated with poorer care-
giver HRQoL, potentially reflecting socially constructed
gender roles in which caregiving is perceived as an expected
duty (Henry et al. 2020; Rosqvist et al. 2022; Nagaki et al.
2023). Greater social support, a positive patient-caregiver
relationship, and not being the patient’s partner or close
family member are also associated with better HRQoL (Lee
et al. 2019; Rosqvist et al. 2022).

Given the substantial time, physical, and emotional
demands of caregiving in PD, supportive interventions
should be systematically considered. These include cogni-
tive-behavioral therapy, psychoeducational interventions,
support groups, rchabilitation programs, communication
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skills training, and respite care, all of which may help
mitigate caregiver distress and improve HRQoL (Martinez-
Martin et al. 2012).

Conclusions

The assessment of HRQoL has become an essential dimen-
sion of clinical research in PD and other neurodegenerative
disorders. This growing relevance is driven by several con-
verging factors. On the one hand, in the postmaterialist era,
where economic and material security has largely stabilized,
societal priorities have shifted toward values such as self-
expression, HRQoL, personal fulfillment, and subjective
well-being. Patients are increasingly aware not only of what
treatments can achieve, but also of what they hope to main-
tain or regain in their daily lives. On the other hand, given
the chronic nature of the disease the emergence of increas-
ingly complex and costly therapeutic strategies has intensi-
fied the need to distinguish interventions that truly improve
patients’ lived experience from those that provide measur-
able clinical benefits without a tangible impact on well-
being. This distinction is particularly relevant in advanced
PD, where therapeutic interventions often entail substantial
economic costs. Patients with advanced PD generate signifi-
cantly higher direct and indirect healthcare costs, not only
due to advanced therapies themselves but also because of
increased healthcare utilization, caregiver needs, and social
support requirements (Garcia-Agua Soler et al. 2025). In
public healthcare systems, where resources are inherently
finite, cost-effectiveness analyses have become central to
decision-making, often framed around willingness-to-pay
thresholds per DALY gained. Notably, some pharmaco-
economic evaluations have shown that certain advanced
therapies, such as LCIG, may exceed commonly accepted
DALY thresholds in specific contexts (Garcia-Agua Soler et
al. 2025). These considerations further reinforce the impor-
tance of pharmacoeconomic research and of incorporating
HRQoL outcomes into therapeutic evaluations.

While motor impairment, particularly axial symptoms,
undoubtedly exert a substantial impact on HRQoL in
advanced PD, the evidence consistently demonstrates that
NMS have an even greater influence. This impact arises
not only from more static symptoms but also from NMF.
Unlike motor symptoms, NMS frequently remain under-
recognized, especially in healthcare settings with high
clinical workload. Limited patient awareness regarding the
non-motor features attributable to PD further contributes to
this under-detection (Chaudhuri et al. 2010). Consequently,
NMS are often undertreated, despite becoming increas-
ingly burdensome in advanced stages and, in many cases,
being amenable to relatively straightforward therapeutic
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interventions (Rodriguez-Antigiiedad et al. 2025). This
highlights the need to move away from a traditionally pater-
nalistic model of care toward a more participatory approach,
in which patients are empowered to actively engage in dis-
ease management. The systematic use of PROMs, diaries,
and questionnaires can facilitate the identification of clini-
cally relevant symptoms that are difficult to capture within
the constraints of brief outpatient visits. Such strategies will
substantially enhance HRQoL by enabling more targeted
and timely interventions. In addition, avoiding delays in
the assessment of advanced therapies is essential to opti-
mize HRQoL, given the well-established efficacy of these
treatments.

In advanced PD, the role of caregivers deserves partic-
ular attention, as their well-being is intrinsically linked to
patient outcomes (Santos-Garcia and De La Fuente-Fernan-
dez 2015). Eventually, every patient will require caregiver
support to varying degrees. Although caregivers have been
underrepresented in clinical research, there is increasing
recognition that caregiver burden and HRQoL should be
systematically assessed and integrated into study outcomes
(Tosin et al. 2024).

Finally, two gaps emerge from the current literature.
First, relatively few studies analyze early and advanced
stages of PD separately, despite the highly dynamic nature
of the disease and the differences in symptom profiles. Pool-
ing heterogeneous populations may obscure stage-specific
determinants of HRQoL and limit the interpretability of
results. Second, several studies report clear symptomatic
improvements that fail to translate into HRQoL gains, either
in the short- or long-term. This discrepancy may reflect dis-
ease progression, the disproportionate influence of NMS on
HRQoL that respond less to certain interventions, or limita-
tions inherent to the instruments used to measure HRQoL.
Potential floor effects or insufficient sensitivity of some
scales underscore the importance of selecting appropriate,
disease-specific PROMs.

In conclusion, improving HRQoL represents the ultimate
goal of any intervention in PD. Achieving this requires a
comprehensive understanding of the multidimensional
nature of the disease and the use of PD-specific instruments
to accurately capture HRQoL. NMS warrant particular con-
sideration, as they exert the greatest impact on patients’
well-being while frequently remaining overlooked. Demon-
strating meaningful improvements in HRQoL for patients
and caregivers should be considered an essential criterion
for the approval of symptomatic or disease-modifying ther-
apies in public healthcare systems.
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