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Abstract

Objective: We aim to investigate the association between socioeconomic determinants, the costs of care, and the Health-Re-
lated Quality of Life (HRQoL) of Parkinson’s Disease (PD) patients and their caregivers.

Methods: This study is a part of the Integrated Care for PD (ICARE-PD) international study and focuses on patients recruit-
ed in 2021, followed over a 3-month period. Demographic, clinical, socio-economic and healthcare consumption data of pa-
tients, as well as HRQoL of patients and caregivers, were recorded. The societal perspective was employed to evaluate the
cost of PD management. Regression models on costs and HRQoL were implemented to assess factors impacting these out-
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comes and considering age, gender and severity adjustment.

Results: Socio-economic data were collected for 72 patients, and they were included in the analyses. Informal care constitut-
ed the primary component of care, accounting for 3,791€, 66% of the total cost (i.e. €5,706). Informal care costs increase sig-
nificantly as the HRQoL of both patients and caregivers decreases. Furthermore, a limited impact was observed between so-
cioeconomic characteristics and the cost of management or the HRQoL. No significant impact (p~0.10) were identified be-
tween the level of education and the cost of management, and no significant impact was assessed between the level of in-
come and HRQoL.

Conclusion: We have assessed an association between the HRQoL of patients and caregivers, both of which impact care
costs, notably when considering the informal care cost. Furthermore, limited associations between patients' socio-economic
characteristics, quality of life, and care costs have been estimated. Despite our tempered result, we emphasis the need to im-
plement tailored interventions that address the unique needs of both PD patients and their caregivers, with special consider-
ation given to socioeconomic factors.

Keywords: Parkinson Disease; Costs; Quality of Life; Socioeconomic Determinants

Background

Parkinson’s Disease (PD) represents the second most common neurodegenerative disease accounting for 6 million of PD pa-

tients worldwide and 1 million incident cases in 2017 [1, 2]. In France, more than 166,000 PD patients were treated in 2015 and

projections have estimated an increase to 260,000 patients by the year 2030 [3, 4]. PD is characterized by both motor and non--

motor symptoms that significantly impact the health-related quality of life (HRQoL) of patients and caregivers [5]. A meta-anal-

ysis  conducted  in  2021  revealed  a  considerable  reduction  in  HRQoL among PD patients  compared  to  healthy  controls.  The

physical function and mental health domains are consistently the most affected [6]. Demographic, socio-economic, and clinical

characteristics are among the main factors influencing the HRQoL of PD patients [7]. Informal caregivers play a crucial role in

PD care management, bearing a significant burden in providing physical and emotional support to patients, as well as manag-

ing out-of-pocket expenses [8]. The HRQoL and emotional burden experienced by caregivers are closely linked with the func-

tional status and HRQoL of PD patients [9, 10].

Due to both formal (i.e., paid care services) and informal (i.e., unpaid care services) care required for PD patients, this disease

has a significant economic impact on society as a whole, particularly affecting healthcare insurers, patients, and families. The

cost of managing PD is well-documented and increases with the severity of the disease stages [11-15]. A 2021 Swedish study as-

sessed an annual care cost of €15,958, which increased from €5,893 to €99,755 depending on the Hoehn and Yahr (H&Y) stages

[16]. Nevertheless, studies considering out-of-pocket (OOP) expenses for formal care and informal care remain sparse. Infor-

mal  care  costs  increase  with the  Hoehn and Yahr (H&Y) stage  and are  particularly  significant  in  stage  IV.  The Care  of  Late

Stage Parkinsonism (CLaSP) study aimed to describe the care costs of late-stage PD in six European countries, with results cur-

rently available for Germany and Sweden [17, 18, 19]. The 3-month informal care costs for H&Y stages IV and V were approxi-

mately €11,000,  while direct costs were estimated at  €13,719 and €8,749,  respectively,  in both countries.  While the impact of

clinical  factors (such as disease duration and severity)  or demographic factors (such as age and gender) on PD management

costs  and HRQoL has  been extensively  studied,  the  influence  of  socio-economic  factors  or  caregivers'  HRQoL on these  out-

comes remains underrepresented [16 - 19].

In  this  study,  we hypothesize  that  socioeconomic  determinants  impact  the  cost  of  care  for  PD patients,  notably  through the

caregiver and associated informal care cost, and their HRQoL, notably through the additional cumbersome due to financial as-

pect  of  the PD.  In this  context,  we hypothesize  that  patients  with lower socioeconomic status  incur higher  costs  of  PD care,

while those with higher socioeconomic status experience better HRQoL. Therefore,  our objectives are to describe the cost  of
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care for PD, considering informal care costs, and to investigate the association between socioeconomic determinants and both

the costs of care and HRQoL for PD patients.

Methods

Population and Study Design

This study is part of the Integrated Care for Parkinson's Disease (ICARE-PD) international initiative aimed at addressing the

complex care needs of Parkinson's disease in contemporary society [20, 21]. Patients were recruited between February and July

2021 from the Parkinson's disease expert center at the University Hospital of Toulouse in southern France. Eligible participants

included patients diagnosed with Parkinson's disease at various disease durations or Hoehn & Yahr (H&Y) stages, proficient in

French language. All patients who expressed willingness to participate were included, and no other exclusion criteria were ap-

plied.

Data  on  demographics,  clinical  (disease  history,  H&Y  stages)  and  socio-economic  factors  (educational  level,  current  and

former occupation, income source and level), and health-related quality of life (measured using EQ-5D-5L [22]) for both pa-

tients  and caregivers,  along with  healthcare  utilization over  the  preceding 3  months  were  collected  through telephone inter-

views by trained nurses analogously to the “Care of Late-Stage Parkinsonism” (CLaSP) study [18, 19].

Disease severity was determined using a scale developed by the iCARE consortium, derived from the H&Y scale and disease du-

ration. This scale comprises the following categories: 1) Newly diagnosed PD - PD diagnosis by a specialist ≤2 years ago AND

H&Y<3; 2) Intermediate stage PD - PD diagnosis by a specialist between 2 and 8 years ago AND H&Y<3; 3) PD with complex

care needs - PD diagnosis by a specialist ≥ 8 years ago OR H&Y stages ≥ 3.

Economic Evaluation

Patients were asked to report healthcare consumption for the 3 months preceding the interview. Healthcare consumption in-

cluded  inpatient  stays,  medical  visits  (both  with  general  practitioners  and  specialists),  paramedical  procedures,  medications,

medical devices, transportation, home care, and informal care, which encompassed Basic Activities of Daily Living (BADL), In-

strumental  Activities  of  Daily  Living (IADL),  and supervision.  The cost  components  were  valued using various  data  sources

which are fully described in the Additional file 1. In France, PD patients are covered under the Long-Term Disease manage-

ment scheme, which provides nearly 100% reimbursement for PD-related care. Out-of-pocket expenses for reimbursed care are

minimal in this context. This study adopts the societal perspective, which encompasses costs reimbursed by the French Nation-

al Health Insurance (FNIH) as well  as informal care costs and any out-of-pocket expenses incurred. Costs were expressed in

€2020 and adjusted for inflation using the French annual consumer price index when necessary.

Additional file 1 – e-Table 1: Sources of unit costs

Cost components Unit Cost per unit (€,
2020) Sources

Participant stays (Exact value)

Hospitalization Participant stay 12 397.7
(neurology)

French Technical Agency for
Medical Information on

Hospitalization

Participant stay 1241.03 (urinary
infection)

French Technical Agency for
Medical Information on

Hospitalization

Consultation (Exact value)
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General practitioner Visit 25 French Healthcare Insurance
(GNPA*)

Cardiologist Visit 51 French Healthcare Insurance
(GNPA*)

Neurologist/Psychiatrist Visit 46.7 French Healthcare Insurance
(GNPA*)

Other specialists Visit 25 French Healthcare Insurance
(GNPA*)

Informal care hour 12.77 The local authority job site**

Paramedical procedures (Mean
Γ(shape; scale))

Nurse Visit 22.85 Γ(1.38; 16.61)
French Healthcare Insurance

(GSB
§

)

Physiotherapist Visit 23.5 Γ(22.61; 1.04)
French Healthcare Insurance

(GSB
§

)

Medication (Exact value/daily
dose) Daily dose From 0.012 to

33.898
French Healthcare Insurance

(Drug database)†

Transportation (Mean Γ(shape;
scale))

Ambulance Trip 97.8 Γ(3.63; 26.98)
French Healthcare Insurance

database (GSB§)

Personal vehicle Trip 19.3 Γ(0.29; 65.63)
French Healthcare Insurance

database (GSB§)

Taxi Trip 53.96 Γ(0.91; 59.09)
French Healthcare Insurance

database (GSB§)

light health vehicle Trip 33.71 Γ(1.94; 17.42)
French Healthcare Insurance

database (GSB§)

Medical device

Non-reimbursed Specified by patient NA

Reimbursed (Mean Γ(shape;
scale)) Walker 99.8 Γ(1.40; 71.2)

French Healthcare Insurance
database (GSB§)

Sleep Apnea 70.2 Γ(2.64; 26.62)
French Healthcare Insurance

database (GSB§)

Wheel chairs I 877.67 Γ(7.69;
114.13)

French Healthcare Insurance
database (GSB§)

Wheel chairs II 72.04 Γ(0.96; 75.1)
French Healthcare Insurance

database (GSB§)

Medical beds 66.7 Γ(0.62; 108.19)
French Healthcare Insurance

database (GSB§)

Apomorphine
infusion

663.8 Γ(1.65;
403.46)

French Healthcare Insurance
database (GSB§)

*GNPA: General Nomenclature of Professional Acts
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(https://www.ameli.fr/medecin/exercice-liberal/facturation-remuneration/consultations-actes/nomenclatures-codage/ngap; **The
local authority job site:

https://www.emploi-collectivites.fr/grille-indiciaire-territoriale-auxiliaire-soins-principal-1ere-classe/14/42/109.htm ; §GSB: Gen-
eralist Sample of the Beneficiaries; †Drug database :

http://www.codage.ext.cnamts.fr/codif/bdm_it/index_presentation.php?p_site=AMELI ; Wheel chairs I: electric; Wheel chairs II:
manual; Γ : Gamma distribution;

Statistics Analysis

Usual statistics were used to describe baseline characteristics of the PD population. Healthcare consumption was described in

terms of the quantity of resource utilization and the associated costs from a societal perspective. For each outcome, the mean

cost and the associated 95% confidence interval bootstrapped using bias corrected and accelerated method were implemented.

Multivariate analyses were conducted on costs and HRQoL. Generalized gamma regression models with a log link were used to

assess  variations  in  costs,  while  beta  regression  models  were  used  to  assess  variations  in  HRQoL.  All  models  for  costs  and

HRQoL were adjusted for age, gender, and severity

Results

Description of the Population

A total of 72 PD patients participated in the study, with a mean age (SD) of 68.0 (8.1) years and a disease duration of 9.3 (6.9)

years. The majority of participants were men (62%) (Table 1).

Table 1: Baseline characteristics of the PD population

Total population n=72

Variable statistics

Age Years (Mean, Sd) 68,01 (8.1)

Gender Male (n, %) 45 (62.5)

Duration since disease began (Mean, SD) 9.29 (6.9)

Disease duration classes (n, %) Advanced (> 8 years) 36 (50)

Intermediate (2 to 8 years) 26 (36.1)

Recent (< 2 years) 10 (13.9)

Duration since first appropriate treatment (Mean, SD) 8,86 (6.9)

Hoehn & Yahr stage (n, %) 1 6 (8.3)

1,5 2 (2.8)

2 21 (29.2)

2,5 22 (30.6)

3 15 (20.8)

4 5 (6.9)

5 1 (1.4)

Severity categories Newly diagnosed PD 9 (12.5)
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Intermediate stage PD 21 (29.1)

PD with complex care needs 42 (58.3)

Patients with informal care 48 (66.6)

Patient’s HRQoL Mean (sd) 0.751 (0.24)

Median (Q1- Q3) 0.841 (0.637 ; 0.897)

Patient’s HRQoL categories 1: HRQoL≥ 0. 8752 25 (34.7)

2: HRQoL ≥0.7887 & HRQoL<0.8752 24 (33.3)

3: HRQoL < 0.788 23 (31.9)

Caregiver’s HRQoL Mean (sd) 0.939 (0.07)

Median (Q1- Q3) 0.953 (0.932 ; 0.978)

Caregiver’s HRQoL categories 1 : ≥0.95 31 (43.1)

2 : <0.95 41 (66.9)

Marital Statut (n, %) Divorced/single 4 (5.6)

Married/ in relationship/ common law 67 (93.1)

Widowed 1 (1.4)

Long Term Disease (LTD) scheme (n, %)* 69 (95.8)

Education, (n, %) High school diploma or lesser 32 (44.4)

Bachelor's or equivalent 12 (16.7)

Master's or equivalent 28 (38.9)

Current occupation (n, %) Employed 6 (8.3)

Intermediate profession 2 (2.8)

Retired 58 (80.6)

Senior executive and intellectual profession 2 (2.8)

Without professional activity 4 (5.6)

Former occupation (for retired n=58) (n,
%) Craftsman, entreprenor 3 (5.2)

Employed 28 (48.3)

Farmer 2 (3.4)

Intermediate profession 1 (1.7)

Senior executive and intellectual profession 23 (39.7)

Worker 1 (1.7)

Current source of income (n, %) Disability Pension and/or other 7 (9.7)

Retirement income 43 (59.7)

Retirement income and other 14 (19.5)

Salary ± other 8 (11.1)

Level of income (n, %) < 42 000 € 35 (48.6)
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Between 42000€ and 144 000€ 37 (51.4)

*Special scheme allowing 100% of PD related care reimbursement

The mean HRQoL of PD patients was 0.75, while that of caregivers was 0.94. Patients were distributed across all H&Y stages,

with the majority falling between stage 2-3 (about 80%), and a large proportion of patients had an advanced disease duration (>

8 years). According to the severity classification used, 12.5% were classified as "newly diagnosed PD", 58.3% were in the “Inter-

mediate stage PD”, and 29.1% had “complex care needs PD”. The study population was well-educated, with over 38.9% of pa-

tients  holding  a  Master's  degree  or  equivalent.  The  majority  of  PD patients  were  retired  (81%)  and  had  retirement  incomes

(79%), among which a significant proportion having been employed (48%) or in senior executive and intellectual professions

(40%). Finally, half of the group had an income of less than €42,000, while the second half had an income between €42,000 and

€140,000.

Economic Analysis

According to the societal  perspective,  the mean cost  management of  a  PD patient  amount to €5,706 for 3 months follow up

(Table 2).

Table 2: Three-months quantity and costs (€2020) description according to cost components

Quantity Costs

Mean [95 IC] Mean [95 IC]

Inpatient stays 0.1 [0 ; 0.1] 550 [176 ; 1533]

Consultation 3.6 [3 ; 4.1] 129 [111 ; 160]

General practitioner 1.5 [1.2 ; 1.7] 37 [31 ; 43]

Specialist 1.9 [1.6 ; 2.5] 84 [71 ; 110]

Neurologist 1.5 [1.2 ; 2] 69 [56 ; 96]

Other Specialists* 0.5 [0.3 ; 0.8] 16 [10 ; 32]

Other consultations** 0.2 [0 ; 0.5] 8 [3 ; 24]

Paramedical acts 20 [15.9 ; 24.2] 515 [420 ; 645]

Orthophonist 4.7 [2.8 ; 7.4] 125 [79 ; 217]

Physiotherapist 16.6 [13.4 ; 19.8] 386 [308 ; 463]

Others paramedical acts*** 0.2 [0.1 ; 0.5] 4 [1 ; 12]

Medications - 292 [205 ; 468]

LTD for PD care - 223 [169 ; 358]

Not in LTD for PD care - 69 [22 ; 294]

Other medications† - 34 [19 ; 56]

Medical Device 0.3[0.1 ; 0.5] 172 [61 ; 464]

Transportation 2.6 [2.3 ; 2.8] 207 [157 ; 375]

Personal vehicles 1.6[1.3 ; 1.7] 109 [88 ; 139]

Medical vehicles 0.6 [0.3 ; 0.9] 28 [15 ; 47]

Other transporation‡ 0.4 [0.2 ; 0.7] 71 [23 ; 233]
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Informal care
¥

296.9 [217.9 ; 395.8] 3791 [2794 ; 4972]

BADL 80.9 [58.4 ; 114.1] 1033 [735 ; 1464]

IADL 117.3 [86.5 ; 164.5] 1498 [1070 ; 2068]

SuperVision 98.6 [63.3 ; 157.6] 1260 [785 ; 2086]

Home Care 4.7 [2.1 ; 10.7] 63 [27 ; 177]

Nurse 4.2 [1.7 ; 10.1] 57 [22 ; 165]

Meal 0.1 [0 ; 0.3] 1 [0 ; 4]

Life assistant 0.3 [0 ; 1] 4 [0 ; 13]

TOTAL - 5706 [4533 ; 7562]

PD: Parkinson Disease; LTD: Long Term Disease; CI: BCA 95% Confidents intervals ;Other Specialist*: Urologist, cardiologist,

physiatrist ; Other consultations**: non-conventional care (acupuncture, naturopath) ; Others paramedical acts***: Speech thera-

pist, Osteopathist ; Other medications† : medication not allowed for reimbursing; Other transportations‡ : Taxi, train…; ¥: fre-

quency in hour; No quantity for medication due to the method of valorization ;

Informal care represents the main cost component, accounting for 66% of the total cost (i.e. 3,791€). Informal care is provided

for IADLs with 117 hours per patient, resulting in €1,498, followed by Supervision care with 99 hours per patient, leading to

€1,260, and BADL care with 81 hours per patient, resulting in €1,033. Informal care costs are followed by inpatient stays (i.e.,

€550), although only 4 patients required an inpatient stay, paramedical acts (i.e., €515), and medication costs (i.e., €292).

Models on Costs

The impact of educational level, patient's, and caregiver's HRQoL on costs is summarized in Figure 1. Due to the limited sam-

ple size and the high variability in costs, we observed large confidence intervals. Nevertheless, we noticed that patients with a

Bachelor's degree or equivalent educational level are associated, at a 0.10 significance level, with a cost increase compared to pa-

tients with a High school diploma or lower (RR=1.95, CI=[0.92; 4.15], p=0.087). There is no significant difference between the

higher  and  lower  educated.  Patient  HRQoL  is  highly  linked  to  costs,  with  costs  increasing  as  HRQoL  decreases  (RR=1.69,

CI=[0.94; 3.05] p=0.084; RR=2.55, CI=[1.27; 5.13], p=0.011). Finally, despite caregivers' HRQoL remaining high, caregivers in

the worst 2-quantiles category are associated with 2.05 (CI=[1.31; 3.23], p=0.003) higher management costs compared to care-

givers in the best category. HRQoL is heavily correlated with informal care frequency and thus informal care costs, explaining

these  impacts.  Current  or  past  occupation (“Level  1:  Employed”  vs  “Level  2:  Senior  executive  and intellectual  profession”  vs

“Level 3: others”) and level of income had no impact on costs.
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Figure 1: Impact of Educational level, patients and caregiver quality of life, occupation and income on costs

Models on Patient’s HRQoL

The educational  level,  level  of  income (<42k vs >42k),  and current or past  occupation had no effect  on the patient's  HRQoL

(Figure 2). Male patients have a higher HRQoL compared to women (RR=1.68, CI=[1.08; 2.62], p=0.022), and the older the pa-

tients are, the lower their HRQoL is (RR=0.97, CI=[0.94; 1], p=0.028). Finally, caregivers with the lowest HRQoL are associated

with lower HRQoL in patients (RR=0.60, CI=[0.39; 0.92], p=0.018).

Figure 2: Impact of gender, age, educational level, income, occupation and caregiver quality of life on patient quality of life
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Discussion

Our study supports the well-known fact that informal care is the most important component of care costs in PD management

within the societal perspective, followed by inpatient stays. We found a negative association between informal care costs and pa-

tient’s  and  caregiver’s  HRQoL.  Thus,  socioeconomic  characteristics  (level  of  education,  income,  current  or  past  occupation)

have limited impact on costs or HRQoL. Only trends at  the significant boundary of a 10% risk were found to lead to higher

costs in PD patients with higher education levels. To our knowledge, no study has assessed the impact of socio-economic char-

acteristics on these outcomes (i.e. cost and HRQoL). Despite tempered results, we provide additional information to emphasis

the need for implementing tailored interventions for PD patients taking into account their caregivers, and with special consider-

ation given to socioeconomic factors.

The lower the patient's and caregiver's HRQoL, the higher the costs of management. Given that informal care represents the

vast majority of cost management, these results are consistent. Furthermore, we have estimated that patients with a Bachelor's

degree or equivalent have management costs that are twice as high as patients with a high school diploma or lower. This group

of patients requires the most informal care and also incurs significant expenses reimbursed by the FNHI. To our knowledge,

our study is the first to examine the effect of socioeconomic status on informal care time and costs in PD patients. A study con-

ducted in 2022 in several European countries showed that lower individual socioeconomic resources, including education, in-

come, and wealth, are associated with a higher incidence of informal care provision for older adults and can exacerbate social in-

equalities [23]. Furthermore, another study focused on the impact of socioeconomic status on the life satisfaction of caregivers

of older people and found that informal care provision was negatively associated with the life satisfaction of older adults [24]. It

is important to emphasize the impact of socioeconomic status on caregiving time and costs in order to highlight the differences

in caregiving burden according to socioeconomic position and to anticipate future care needs of PD patients.

When considering only the costs reimbursed by the FNHI, we observed no impact of patient HRQoL on costs, while a low care-

giver's HRQoL led to a two-fold increase in costs (Additional file 2). The cumbersome care management of patients with neu-

rodegenerative disorders, such as PD, affects caregivers more than patient HRQoL, which is accustomed to it [25]. Neverthe-

less, no significant effect of higher cost management was identified (at the significance boundary of 0.10 threshold, RR=2.11,

CI: [0.85; 5.21], p=0.111 and RR=1.73, CI: [0.88; 3.38], p=0.116) for patients in the higher education categories (Additional file

2). It is well-known that higher socioeconomic groups usually have better clinical management [26]. A higher educational level

improves access to healthcare and consequently impacts the cost of care reimbursed by health insurance [27]. Highly educated

PD patients in our population appear to be more capable of utilizing healthcare services for preventive care and medical fol-

low-up,  including visits  to  neurologists,  physiotherapists,  speech therapists,  and medication when necessary,  as  well  as  inpa-

tient care [28]. However, this result should be interpreted with caution because we note that a large portion of our population

belongs to a mild or high socioeconomic group. This trend is consistent with findings from other studies, as patients with a low-

er socioeconomic status are less likely to participate in clinical studies [29, 30].

Additional file 2 – e-Table 2: Models focusing on cost reimbursed by the health insurance

Variable RR [CI], p

Model 1 : Caregiver HRQoL >0.95 1

<0.95 2.11 [1.22; 3.64], p=0.010

Model 2 : Educational level Short-cycle tertiary education or lesser 1

Bachelor's or equivalent 2.11 [0.85; 5.21], p=0.111

Master's or equivalent 1.73 [0.88; 3.38], p=0.116
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Models 1 & 2 adjusted on age, sex and severity. Only costs reimbursed by the French Nation Health Insurance are considered.

Men were found to have a better HRQoL estimate than women, even after adjusting for age and severity. Among PD patients,

women more frequently experienced dyskinesia, depression, and anxiety, whereas men were more affected by tremors or mild

motor impairment, which may explain this difference [31]. Depression is the strongest determinant of low HRQoL and may ac-

count for the gender effect  [32].  Furthermore,  depression and fatigue affect  women's HRQoL even in the early stages of  PD,

which explains the burden on HRQoL experienced by women in our data [33]. As expected, there is also a correlation between

the HRQoL of PD patients and that of their caregivers [9, 10]. As the disease progresses, patients and caregivers increasingly ex-

perience stress and depression [34].  Ultimately,  factors such as education level,  current or past occupation, and income level

did not have a significant effect on HRQoL. However, being financially comfortable may offer advantages in coping with the

challenges of the disease. Out-of-pocket expenses for alternative therapies (such as osteopathy or psychology) may be more ac-

cessible and less stressful for both the patient and the caregiver; however, we were unable to demonstrate this in our population

(higher income level: RR=1.29, CI=[0.85;1.97], p=0.2303). Furthermore, findings from the literature suggest that income is posi-

tively associated with HRQoL, particularly due to the social networks that can be accessed for care [35].

This study has several limitations. The main ones include the small size of the population and the fact that patients were recruit-

ed from the Parkinson's expert center at the University Hospital, which may not be representative of the overall PD population.

Recruited patients may have a higher socioeconomic status than the general Parkinson's disease population, with improved ac-

cess to care due to the urban setting and multidisciplinary approach of the expert center. Firstly, we may underestimate the asso-

ciation between education or income,  HRQoL, and costs.  Once a  patient  is  included in the expert  center,  their  management

may  be  similar  regardless  of  their  socioeconomic  status.  PD  patients  treated  in  expert  centers  receive  more  supervised  fol-

low-up, and educational level has little impact on their management. Secondly, patients in expert centers generally have higher

levels of severity or are in more advanced stages of the disease. Therefore, we may overestimate the costs of formal or informal

care. Furthermore, participants in our study have higher educational backgrounds, which may lead to an underestimation of

the impact within the lower category. However, adjustment models were implemented to more accurately assess the true im-

pact of the parameters studied, particularly by considering the severity scale in each model. Causality models should be imple-

mented to more accurately assess the impact of socioeconomic factors on both the cost of care and HRQoL. However, a larger

population size, a more representative sample, and complete information on patients and caregivers' data are needed.

In conclusion, low HRQoL in patients or caregivers is synonymous with a deteriorated PD, which has an impact on care costs

from a societal perspective, notably due to informal care. According to our data, socioeconomic factors have limited impact on

societal cost and only trends to a costlier management was estimated for higher educated groups. Finally, we have highlighted

the link between patients and caregivers HRQoL and that female PD patients HRQoL are more impacted by the PD. Interven-

tions must be individually designed to support both patients with PD and its caregivers, such it represents a burden. Particular

attention must be given according to patient’s socioeconomics factors which may impact both access to care and quality of life.
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