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Introduction:Pluriprofessional and coordinated healthcare use is recommended

for Alzheimer’s Disease and Related Diseases (ADRD). Despite a protective

health system, France is characterized by persistent and significant social

inequalities in health. Although social health inequalities are well documented,

less is known about social disparities in healthcare use in ADRD, especially in

France. Therefore, this study aimed to describe healthcare use according to

socioeconomic deprivation among ADRD subjects and the possible potentiating

role of deprivation by age.

Methods: We studied subjects identified with incident ADRD in 2017 in

the French health insurance database (SNDS). We described a large extent

of their healthcare use during the year following their ADRD identification.

Deprivation was assessed through French deprivation index (Fdep), measured at

the municipality level, and categorized into quintiles. We compared healthcare

use according to the Fdep quintiles through chi-square tests. We stratified

the description of certain healthcare uses by age groups (40–64 years, 65–74

years, 75–84 years, 85 years, and older), number of comorbidities (0, 1, 2–3, 4

comorbidities and more), or the presence of psychiatric comorbidity.

Results: In total, 124,441 subjects were included. The most deprived subjects

had less use of physiotherapy (28.56% vs. 38.24%), ambulatory specialists

(27.24% vs. 34.07%), ambulatory speech therapy (6.35% vs. 16.64%), preventive

consultations (62.34% vs. 69.65%), and were less institutionalized (28.09% vs.

31.33%) than the less deprived ones. Conversely, they were more exposed to

antipsychotics (11.16% vs. 8.43%), benzodiazepines (24.34% vs. 19.07%), hospital

emergency care (63.84% vs. 57.57%), and potentially avoidable hospitalizations

(12.04% vs. 10.95%) than the less deprived ones.

Discussion and conclusion: The healthcare use of subjects with ADRD in

France di�ered according to the deprivation index, suggesting potential health

renunciation as in other diseases. These social inequalities may be driven by
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financial barriers and lower education levels, which contribute to health literacy

(especially for preventive care). Further studies may explore them.

KEYWORDS

dementia – Alzheimer’s disease, deprivation, health resource use, social inequalities,

FRA-DEM cohort

Introduction

Health inequities are defined as “systematic differences in the

health status of different population groups” (1). Among them,

socioeconomic inequalities refer to the differential exposure to risk

factors for health (2), along with the utilization of health services

and unmet healthcare needs (3, 4). For example, for a comparable

level of need, poorer individuals are less likely to see a doctor

than wealthier ones, with this difference being more marked for

specialists (3, 5).

Deprivation refers to a state of “disadvantage relative to the

local community [. . . ] to which an individual, family or group

belongs,” as defined by Townsend (6). In epidemiology, various

deprivation indices have been developed at a geographic area

level (6–9). The effect of deprivation on health has been widely

studied (9–12), and deprivation can constitute a barrier to accessing

healthcare (11). These effects are also seen in Alzheimer’s Disease

and Related Diseases (ADRD), an inexorable disease that affects

over 50 million people worldwide (13). Facing the diversity of

ADRD symptoms, including cognitive, functional, and sometimes

behavioral and psychological symptoms of dementia (BPSD), a

pluriprofessional and coordinated approach to care is required

(14, 15). In ADRD, deprivation has been suggested to be associated

with a delayed diagnosis (16–18) and a stronger mortality (19, 20).

It could complicate access to such recommended healthcare or

be associated with non-recommended healthcare use (18, 21, 22),

such as emergency care or inappropriate psychotropic drug use.

However, there is scarce literature about global healthcare use (not

focusing on only a part of healthcare) among subjects with ADRD

according to deprivation, especially recommended healthcare (such

as physiotherapy or nursing care).

France is recognized for its particular attention to social

protection and healthcare access equality, with an extensive

healthcare system as compared to other countries (23). It offers

healthcare reimbursement to any stable and regular resident or

worker in France through the mandatory public part of the French

insurance health system (“Assurance Maladie”). Most healthcare is

predominantly reimbursed by the “Assurance Maladie” (i.e., 70%

for a medical visit or 65% for medically important drugs), with

the remaining part corresponding to out-of-pocket expenses. The

latter can be minimized through complementary health insurance

and full exoneration of healthcare for some costly chronic diseases,

such as ADRD. However, there is still a variable out-of-pocket

expense (21, 22). Despite its high level of investment in healthcare

provision and social protection, France is characterized by wider

social inequalities in mortality (24) and persistent significant

social health inequalities (25), leading to the implementation of

policies to reduce social health inequities (23, 26, 27). Although

social inequalities in health are documented, less is known

about social disparities in healthcare use among French subjects

with ADRD.

Therefore, this study aimed to describe a wide range of

healthcare use according to deprivation among French subjects

with ADRD, with particular attention on recommended healthcare,

such as physiotherapy or nursing care.

Materials and methods

Data source

This study was conducted in a population-based prospective

cohort (FRA-DEM), which is an open dynamic cohort, gathering all

presumed incident subjects with ADRD identified since 2011 in the

French health insurance database [Système National des Données

de Santé (SNDS)] (28, 29). SNDS includes all reimbursed healthcare

use (ambulatory and hospital care, drug reimbursements). SNDS

also gathers diagnoses and medical history during hospital stays

and medically confirmed chronic diseases recorded in a long-

term diseases (LTD) registry. LTD allows full coverage for related

healthcare uses. The Resid-EHPAD database (30), which collects

nursing home (NH) stays data, was alsomade available for the FRA-

DEM cohort. Subjects with ADRD were identified if they met at

least one of the following criteria: (1) at least two reimbursements of

anti-dementia drugs (anticholinesterase inhibitors or memantine),

(2) hospitalization with ADRD diagnosis (ICD-10 codes: “F00-

F03,” “G30,” “G31” except “G31.2” and “G31.8”), and (3) ADRD

LTD registration (ICD-10 codes: “F00-F03,” “G30,” “G31” except

“G31.2) (31). A subject was considered to have an incident with

ADRD if he did not present any of the previous criteria during the

5 years preceding the identification date.

FRA-DEM received approval from the French data protection

authority (CNIL authorization n◦1631786-DE-2013–037).

Study population

For the present study, we focused on subjects identified with

incident ADRD in 2017 in the FRA-DEM cohort and affiliated with

the main scheme, “Régime Général.”

Deprivation

We explored the subjects’ deprivation through the French

ecological deprivation index (Fdep) based on the subjects’

municipality of residence (9). This indicator was built on several

data measured at the municipality level: the unemployment rate
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in the active population (15–64 years old), labor rate in the

active population, rate of high school graduates in the out-of-

school population over 15 years old, and reported median income

per household consumption unit. Then, it was categorized into

quintiles (Q5 being the most deprived) at the French general

population level. The subjects’ municipality was defined as the

most reliable known area of residence 1 year before the ADRD

identification date in the SNDS.

We studied healthcare use (ambulatory and hospital settings,

drug reimbursement, and institutionalization) during the year

following ADRD identification (i.e., until the end of 2018 for

subjects identified as incidents at the end of 2017).

Ambulatory medical consultations

We described the use of ambulatory medical consultations

through three variables:

- the number of General Practitioner (GP) consultations (0–1,

2–4, 5–7, more than 7);

- the use of ambulatory neurologist or psychiatrist consultation

(none or at least once). Those medical specialties are identified

as ADRD specialties. The geriatrics being most of the time

employed by public hospitals, their activity was not available in

the SNDS. The anti-dementia drugs have to be prescribed for the

first time by ADRD specialists in France;

- the number of private specialist consultations (with the same

categories used for GP consultations). This variable grouped the

use of ambulatory consultations with specialists in cardiology,

oncology, endocrinology, internal medicine, pulmonology,

gastroenterology, hepatology, nephrology, hematology, surgery,

ear/nose/throat specialty, dermatology, or rheumatology.

Ambulatory non-medical consultations

We also considered the use of ambulatory non-medical

consultations through:

- the number of ambulatory nursing acts of hygiene care (none,

between 1 and 4, or 5 and more), defined as acts of patient

hygiene care and monitoring concerning medication intake,

for example;

- the number of ambulatory nursing technical acts (same

categorization as nursing acts of hygiene care), defined as

medical technical acts such as injection, chemotherapy, and

wound dressings;

- the use of ambulatory speech therapy sessions (none or at

least once).

Drug reimbursement

We studied drug exposure through drug reimbursement during

the year. Various variables were considered:

- the number of reimbursed drugs, categorized as “no drug

reimbursement during the year,” “between 1 and 9 reimbursed

drugs during a quarter,” or “excessive polypharmacy (quarter).”

We used a consensual definition for excessive polypharmacy

(32), as defined by more than 10 different substances (a unique

ATC code) reimbursed during a quarter. We kept the highest

value obtained during the year;

- the number of annual anti-dementia drug reimbursements

(none, once, or at least twice);

- the number of annual antipsychotic reimbursements (none,

once, or at least twice);

- the number of annual benzodiazepine reimbursements (none,

once or twice, or at least three times).

Hospital care

We studied the use of hospital care through:

- the number of emergency room visits (not followed by

a hospitalization), categorized as “none,” “once,” and “at

least twice”;

- the use of unplanned hospitalization, including all

hospitalizations with an entry via the emergency room

(none or at least once);

- the use of potentially avoidable hospitalization (none or at least

once), as defined by the Agency for Healthcare Research and

Quality (33, 34).

Preventive care

We studied the use of preventive care during the

year through:

- ambulatory preventive consultation (none or at least once),

which was defined as the use of ambulatory dentist, gynecologist,

midwife, or ophthalmologist consultations;

- vaccination (none or at least once), defined as the

reimbursement of vaccines against flu, poliomyelitis, tetanus,

diphtheria, or pneumococcus.

Statistical analyses

We graphically presented the 1-year healthcare use of subjects

according to their deprivation index. We performed bivariate

tests (chi-square tests) to assess differences by deprivation index

quintiles. Considering the multiple tests performed, we applied

the Bonferroni correction to avoid α-risk inflation. Therefore, the

significance threshold was established at a p-value of 10−3. The

original threshold was established at a p-value of 0.05, and we

performed tests onmore than 40 healthcare use variables (all results

not shown).

Due to financial circuits in hospitals and some nursing homes,

drug reimbursements cannot be assessed during hospitalizations

or institutionalization in a nursing home with an internal

pharmacy. Moreover, nursing care cannot be measured for

institutionalized or hospitalized subjects. Thus, we described these

healthcare uses for community-dwelling subjects only, defined as
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subjects living at home or institutionalized or hospitalized for a

maximum duration of three months during the year. Similarly,

physiotherapy sessions could not be measured in NH with global

payment. Thus, we stratified the description of physiotherapy

sessions by place of life: community-dwelling subjects (as defined

above) and institutionalization during more than 3 months of

the year.

For some healthcare uses (institutionalization, consultation

with a private neurologist or psychiatrist, and physiotherapy

sessions), we stratified the analyses by age groups to better

apprehend the differences in the effect of deprivation on

healthcare uses across age groups (40–65 years, 65–74 years, 75–

84 years, 85 years, and older). We also stratified the description

of nursing care by the number of comorbidities as of 31

December 2017 (0, 1, 2–3, 4 comorbidities, and more) obtained

through a comorbidity mapping developed from the healthcare

reimbursement in the SNDS (35). Finally, we stratified the

description of antipsychotic and benzodiazepine reimbursements

based on the presence of psychiatric comorbidity (according to the

comorbidities mapping).

Results

A total of 124,441 subjects were included. Their

sociodemographic characteristics and number of comorbidities

according to their deprivation index are presented in Table 1.

The most deprived subjects were younger than the less deprived

ones: 48.52% of the subjects belonging to Q5 of the Fdep

were 85 years and older vs. 54.25% of Fdep Q1 subjects.

The most deprived subjects lived more frequently in a rural

municipality than the less deprived ones (Q5: 19.67% vs.

Q1: 7.63%). The psychiatric comorbidities according to the

deprivation index are presented in Supplementary Table 1.

Overall, the most deprived subjects had more psychiatric

disorders (especially addictive disorders), except for the neurotic

mood disorder, which included depressive disorders and other

psychiatric disorders.

ADRD LTD

Overall, during the year following the ADRD identification, an

ADRD LTD was slightly more frequently recorded among the less

deprived subjects (37.40% among Fdep Q1, 36.09% in Fdep Q5) (p

< 0.001).

Anti-dementia drug reimbursement

There was no significant difference in the anti-dementia

drug reimbursement according to the Fdep after the Bonferroni

correction (14.73% of Fdep Q5 community-dwelling subjects had

at least two anti-dementia drug reimbursements vs. 15.14% of Fdep

Q1 community-dwelling subjects).

Institutionalization

The most deprived subjects were less institutionalized

than the less deprived ones (Q5: 28.09% vs. Q1: 31.33%)

(Supplementary Figure 1).

Ambulatory medical consultations

Concerning the use of GP consultations (Figure 1A), we

observed a gradient effect of the deprivation index, except for

subjects belonging to the Fdep Q1. 45.21% of the most deprived

subjects used more than seven consultations vs. 47.76% of the

subjects belonging to Fdep 2. Moreover, the most deprived subjects

used fewer ambulatory specialist consultations (Figure 1B) than

the less deprived ones, with a gradient effect (27.24% of Fdep Q5

subjects used more than seven consultations vs. 34.37% of Fdep

Q1 subjects). When focusing on the use of private neurologist

or psychiatrist consultation (Figure 2), 11.13% of the subjects

belonging to the Fdep Q5 used at least one consultation vs. 16.44%

of the FdepQ1 subjects, with a visual gradient effect. This difference

was particularly marked in the 85 years and older group (Q5: 5.86%

vs. Q1: 10.44%) (Supplementary Figure 2).

Ambulatory non-medical consultations

Considering the use of ambulatory nursing acts by community-

dwelling subjects, the most deprived subjects used ambulatory

nursing acts of hygiene and monitoring care less often than

the less deprived ones. 20.70% of Fdep Q5 subjects used at

least five times this type of nursing care vs. 26.69% of Fdep

Q1 subjects (Figure 3A). On the contrary, 42.79% of the most

deprived subjects used ambulatory nursing technical acts at

least five times vs. 36.50% of the less deprived subjects, with

a visual gradient effect of the Fdep on this healthcare use

(Figure 3B). We stratified those analyses based on the number of

comorbidities (0, 1, 2 or 3, 4, and more) (Supplementary Figure 3).

Regardless of the number of comorbidities, we observed the same

differences in the use of ambulatory nursing acts according to the

deprivation index.

Concerning speech therapy (Figure 3C), the most deprived

subjects used fewer ambulatory speech therapy sessions than the

less deprived subjects, with a visual gradient effect (Q5: 6.35% vs.

Q1: 16.64%).

The most deprived subjects, institutionalized or not, used fewer

physiotherapy sessions than the less deprived ones, with a visual

gradient effect of the Fdep on this healthcare use (28.56% of Fdep

Q5 community-dwelling subjects used more than 10 sessions vs.

38.24% of community-dwelling subjects belonging to the Fdep

Q1) (Figures 3D, E). This difference was particularly prevalent

in the 85 years and older group, with 28.20% of community-

dwelling subjects belonging to the Fdep Q5 using more than 10

physiotherapy sessions vs. 40.46% of Fdep Q1 community-dwelling

subjects (Supplementary Figure 4).
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TABLE 1 Description of the population study’s sociodemographic characteristics according to the deprivation index Fdep (n = 124,441).

Deprivation index Fdep∗ p-
value∗∗

Q1 Q2 Q3 Q4 Q5 Total

Sex

Men 8,604 (35.74%) 8,575 (35.45%) 8,793 (35.33%) 9,099 (35.59%) 9,225 (35.86%) 44,296 (35.60%) 0.738

Women 15,468 (64.26%) 18,613 (64.55%) 16,096 (64.67%) 16,466 (64.41%) 16,502 (64.14%) 80,145 (64.40%)

Age (at the end of the

index year), mean, SD

83.94 (8.93) 83.32 (9.10) 83.03 (9.19) 82.87 (9.11) 82.73 (9.15) 83.16 (9.11) <0.001

Age groups

<65 years 786 (3.27%) 988 (4.08%) 1,129 (4.54%) 1,078 (4.22%) 1,156 (4.49%) 5,137 (4.13%) <0.001

65–74 years 2,333 (9.69%) 2,507 (10.36%) 2,751 (11.05%) 2,912 (11.39%) 3,011 (11.70%) 13,514 (10.86%)

75–84 years 7,893 (32.79%) 8,147 (33.68%) 8,536 (34.30%) 8,899 (34.81%) 9,078 (35.29%) 42,553 (34.20%)

85 years and older 13,06 (54.25%) 12,546 (51.88%) 12,473 (50.11%) 12,917 (49.58%) 12,482 (48.52%) 63,237 (50.81%)

Type of municipality of residence

Urban municipality 22,234 (92.36%) 20,394 (84.31%) 20,140 (80.92%) 19,394 (75.86%) 20,588 (80.02%) 102,750 (82.57%) <0.001

Rural municipality 1,837 (7.63%) 3,454 (14.28%) 4,737 (19.03%) 6,166 (24.12%) 5,06 (19.67%) 21,254 (17.08%)

Missing 1 (0.01%) 340 (1.41%) 12 (0.05%) 5 (0.02%) 79 (0.31%) 437 (0.35%)

Number of comorbidities

0 or 1 comorbidity 1,456 (6.05%) 1,656 (6.85%) 1,622 (6.52%) 1,649 (6.45%) 1,58 (6.14%) 7,963 (6.40%) <0.001

2 or 3 comorbidities 5,489 (22.80%) 5,506 (22.76%) 5,674 (22.80%) 5,691 (22.26%) 5,596 (21.75%) 27,956 (22.47%)

4 comorbidities and

more

17,127 (71.15%) 17,026 (70.39%) 17,593 (70.69%) 18,225 (71.29%) 18,551 (72.11%) 88,522 (71.13%)

Psychiatric comorbidity

No 16,722 (69.47%) 17,135 (70.84%) 17,355 (69.73%) 17,900 (70.02%) 18,261 (70.98%) 87.373 (70.21%) <0.001

Yes 7,350 (30.53%) 7,053 (29.16%) 7,534 (30.27%) 7,655 (29.98%) 7,466 (29.02%) 37.068 (29.79%)

∗From Q1 the less deprived to Q5 the most deprived.∗∗Kruskal–Wallis equality-of-populations rank test for age at the end of the index year and chi2 tests for categorical variables.
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FIGURE 1

Distribution of the number of general practitioner consultations (A) and the number of ambulatory specialist consultations (B) according to the

deprivation index Fdep (n = 124,441).

FIGURE 2

Distribution of the use of private neurologist or psychiatrist consultation according to the deprivation index Fdep (n = 124,441).

Drug reimbursement

Among community-dwelling subjects, 43.78% of the most

deprived subjects were exposed to excessive polypharmacy vs.

37.35% of the less deprived ones, with a visual gradient effect of

the Fdep on this aspect of healthcare use (Figure 4A). Among

community-dwelling subjects, 10.26% of Fdep Q5 subjects did

not have any drug reimbursement during the year vs. 8.13%

of the subjects belonging to Fdep Q1, with a gradient effect

(Figure 4A). We stratified those analyses based on the number of

comorbidities (0, 1, 2 or 3, 4, and more) (Supplementary Figure 5).

Regardless of the number of comorbidities, we observed the same

differences in the number of reimbursed drugs according to the

deprivation index.

Among community-dwelling subjects, the most deprived

subjects were more exposed to antipsychotics and benzodiazepines

than the less deprived ones, with a visual gradient effect

of the Fdep for both healthcare uses: 11.16% and 24.34%

of Fdep Q5 subjects had at least two reimbursements of

antipsychotics and benzodiazepines, respectively, vs. 8.43% and

19.07% of subjects belonging to Fdep Q1, respectively (Figures 4B,

C). We stratified those analyses based on the presence of
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FIGURE 3

Distribution of the number of ambulatory nursing acts of hygiene care among community-dwelling subjects (A), number of ambulatory nursing

technical acts among community-dwelling subjects (B), use of ambulatory speech therapy consultation (C), number of physiotherapy sessions

among community-dwelling subjects (D), and number of physiotherapy sessions among institutionalized subjects (E) according to the deprivation

index Fdep (n = 95,653 community-dwelling subjects and n = 28,788 institutionalized subjects; n = 124,441 subjects in total).

psychiatric comorbidities (Supplementary Figure 6). There was

a greater difference in antipsychotics and benzodiazepines

exposure according to the deprivation index in the presence of

psychiatric comorbidity.

Hospital care

The most deprived subjects used more unplanned

hospitalization than the less deprived ones, with a visual gradient

effect of the Fdep (Figure 5A) (Q5: 63.84% vs. Q1: 57.57%). To

a lesser extent, the most deprived subjects used more emergency

room visits without hospitalization than the less deprived ones,

with a gradient effect of the Fdep (Figure 5B). Subjects belonging

to the Fdep Q5 were more exposed to potentially avoidable

hospitalization than the Fdep Q1 subjects, 12.04% and 10.95%,

respectively, with a visual gradient effect of the Fdep (Figure 5C).

Preventive care

The most deprived subjects used less preventive care than

the least deprived ones, with a visual gradient effect of the Fdep:

62.34% and 46.67% of the subjects belonging to the Fdep Q5 used

ambulatory preventive consultation and vaccination, respectively,

vs. 69.65% and 49.45% of the subjects belonging to the Fdep Q1,

respectively (Figures 6A, B).

Discussion

This descriptive study underlines differences in healthcare use

among FrenchADRD subjects according to their deprivation index.

Overall, there was less recommended healthcare use among the

most deprived subjects, whether the healthcare use was ADRD-

related or not. These differences in healthcare use were sometimes

amplified by age, with greater differences in older subjects.

In France, a part of healthcare use is reimbursed by the

“Assurance Maladie”. Subjects can subscribe to complementary

health insurance to be reimbursed for the copayment (with variable

reimbursement rates, according to the subscribed contract).

However, an incompressible and capped out-of-pocket remains to

make the system users accountable (medical franchise, hospital

charge, and “participation forfaitaire”). A medical franchise of 0.5e

is applied for each drug box dispensed and for each paramedical

act (including nursing care, physiotherapy, and speech therapy

sessions), leading to a deduction from reimbursement of 50e per

year. The hospital charge consists of the cost of accommodation

and maintenance when the duration of hospitalization exceeds

1 day. The “participation forfaitaire” refers to a franchise of 1e

applied for each consultation or act with a GP or specialist in

radiology and biology procedures, leading to a deduction from

reimbursement in a limit of 50e per year. In total, 95% of

the French population have subscribed to complementary health

insurance (23, 36). As the subscription price to complementary

health insurance usually increases with age (considering an

increased risk of health expenses with age), older people are one of
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FIGURE 4

Distribution of the number of reimbursed drugs (A), the number of antipsychotic medication dispensed (B), and the number of benzodiazepine

medication dispensed (C) among community-dwelling subjects according to the deprivation index Fdep (n = 95,653 community-dwelling subjects).

the most uncovered subgroups, despite financial aid. If they benefit

from complementary health insurance, theymay have less generous

contracts (23). For the most indigent subjects, this complementary

health insurance is almost free and offered by the public system.

An LTD registration for somemedically confirmed chronic diseases

(such as ADRD) allows full reimbursement for related healthcare

uses. However, the patients are not exempted from the medical

franchise, the overbilling (occurring in the case of healthcare use

in the private sector), the hospital charge, and the “participation

forfaitaire”. Therefore, even with an LTD registration, the financial

barrier may persist for some types of healthcare (23, 36, 37). In

2016, the patients with an LTD registration had, on average, an

out-of-pocket of 820e per year (38).

Therefore, some differences in healthcare use according to

the deprivation index could be explained by economic barriers.

ADRD-unrelated healthcare uses such as ambulatory specialists,

preventive consultations, and vaccination were less frequent among

the most deprived subjects. However, regardless of the deprivation

index, the low vaccination rate should be noted in this fragile

population (<50%, even though vaccination is recommended and

fully reimbursed for this population) (39, 40). Then, the most

deprived subjects had more frequently no reimbursed drug during

the year. Moreover, ADRD-related healthcare uses were also less

frequent among the most deprived subjects (private neurologist

or psychiatrist consultation, speech therapy, and physiotherapy

sessions). These healthcare uses are concerned with the previously

described medical franchise, or ‘participation forfaitaire’, to which

must be added the copayment (which represents 40% of the

cost of physiotherapy sessions, for example) or the cost of

private insurance for the copayment reimbursement (with variable

reimbursement rates). In 2017,∼45% of the ambulatory specialists

were eligible to perceive overbillings, varying between 10% and

115% higher than the conventional tariffs, depending on the

geographical area (23). Furthermore, institutionalization occurred

less often among the most deprived subjects, which is in line

with a Welsh study (41). In 2017, the median price of a single

bedroom in a French NH was 1,953e per month, representing

112% of the average income of a retiree (42). All these differences
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FIGURE 5

Distribution of the use of unplanned hospitalization (A), emergency room visits (B), and potentially avoidable hospitalization (C) according to the

deprivation index Fdep (n = 124,441).

in healthcare uses according to deprivation could underline the

first reason for forgoing healthcare in France, which is the cost

represented by the subjects (36). Approximately 20% of French

people forego healthcare (43). According to the OECD, the unmet

need for medical examinations due to financial reasons is higher

for persons with a low income in France than the European Union

average (4).

The lower use of recommended healthcare for the most

deprived subjects could be explained by psychosocial factors. As

explained above, the French health system might be difficult to

understand, with complicated procedures for accessing social rights

(23) or difficulties in contacting an ambulatory specialist directly

for the most deprived subjects. Moreover, the most deprived

subjects may have low health education and literacy, with little

attention given to their health in comparison with their other needs

(such as living conditions). This low health education could lead to

poorer compliance with recommended ambulatory and preventive

healthcare for the most deprived subjects, leading to greater use of

emergency room visits with or without hospitalization (21, 22, 44)

and potentially avoidable hospitalization. This poor compliance

could also partly explain the greater proportion of most deprived

subjects without drug reimbursement during the year. Low health

literacy could also lead to greater fatalism among the most deprived

subjects and their relatives, who might not see the point of using

functional and non-vital healthcare, such as physiotherapy and

speech therapy sessions.

Furthermore, in our population, the most deprived subjects

were more likely to live in rural municipalities and therefore

may encounter more difficulties in accessing healthcare, given

that rural areas usually have lower GP and specialists’ densities.

This geographic isolation could complicate access to ambulatory

medical and non-medical healthcare, particularly for the oldest

ADRD subjects, who might depend on a third party to take

them there. This suboptimal ambulatory follow-up could result in

emergency care or potentially avoidable hospitalization.

In line with a UK study, the most deprived subjects used

GP consultations (44) and ambulatory nursing acts of hygiene

and monitoring care more frequently than the less deprived ones,
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FIGURE 6

Distribution of the use of ambulatory preventive consultation (n = 124,441) (A) and vaccine reimbursement among community-dwelling subjects (n

= 95,653) (B) according to the deprivation index Fdep.

except for the subjects belonging to the Fdep Q1. This gradient

effect could be driven by the greater number of comorbidities

among the most deprived subjects (72.11% of Fdep Q5 subjects

have at least four comorbidities vs. 70.39% of Fdep Q2 subjects),

necessitating a more regular medical follow-up. This lower

use of GP consultations among the subjects belonging to the

Fdep Q1 could be explained by a shift of GP consultations

toward specialists ones; this less deprived population has fewer

economic barriers to access such specialized care. Moreover,

the subjects belonging to the Fdep Q1 could be accompanied

by homecare workers, for which an important out-of-pocket

expense remains. SNDS data did not allow us to measure such a

phenomenon. This population was also more frequently exposed

to excessive polypharmacy, possibly highlighting the burden

of comorbidities.

The most deprived subjects were more exposed to

antipsychotics and benzodiazepines, as observed elsewhere

(18, 45). This could be explained by the existence of BPSD, with a

delayed ADRD diagnosis, reported as frequent in this population

(16–18). Those drugs are not recommended for subjects suffering

from ADRD (except for risperidone), and the prescriber could

be influenced by the socio-economic status of the patient, in

addition to the fact that the relatives of the most deprived

subjects could be less vigilant about such not recommended

practices. Moreover, this difference was greater in the presence of

psychiatric comorbidities.

This differential healthcare use according to deprivation varied

according to age, with increasing differences among older subjects.

This could be explained by the fact that this is a more isolated

population, with a probable higher proportion of widowers

than the younger subjects. To overcome this isolation, subjects

may need to mobilize significant financial resources to access

healthcare, which may be difficult for the most deprived ones.

Moreover, the less deprived older subjects could be overselected,

being particularly healthy. Paying particular attention to their

health compared to the most deprived subjects, healthcare

use inequalities could widen between the most and the least

deprived subjects.

Some limitations of our study are related to the use

of administrative databases. First, the definition of ADRD

identification did not rely on clinical data. Second, some

information was not available in the SNDS, such as ADRD

severity or etiology, the presence of an informal caregiver,

the use of home workers, BPSD, educational level, or lifestyle

habitus. Then, the deprivation was measured at a contextual level

and not at an individual level. Therefore, it is possible that a

deprivation quintile was wrongly attributed to a subject living

in the concerned municipality. We chose to focus on healthcare

use during the year following ADRD identification because it

is during this period that the care of the disease with different

health and allied health professionals is organized. Finally, this

study focused on the difference in healthcare uses according to

deprivation without investigating its appropriateness, meaning that

the increased healthcare use in the less deprived subjects may

reflect overuse.

Nevertheless, our study presents several strengths. First,

we used recent data before the reimbursement withdrawal of

anti-dementia drugs in France occurred in 2018 and before the

COVID-19 pandemic, which might have impacted healthcare uses.

Moreover, we used reliable data reflecting real-life consumption

of healthcare, especially regarding ambulatory consultations

and hospitalizations. Second, our large population study was

representative of the French population, with beneficiaries

of the general scheme of health insurance, which covers

∼70% of the French population. Finally, this study was

the first to investigate differences in healthcare use among

French subjects with ADRD in various settings according to

their deprivation.
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Conclusion

This study confirms social differences in healthcare use among

French subjects suffering from ADRD during the year following

ADRD identification, in particular in older adults, despite the

efforts made to limit healthcare use renunciation to recommended

healthcare use among the most deprived. The need for a voluntarist

health education and promotion policies toward the most deprived

persists, as well as attention to a healthcare supply policy across

the country.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the

Commission Nationale de l’Informatique et des Libertés. The

studies were conducted in accordance with the local legislation

and institutional requirements. Written informed consent for

participation was not required from the participants or the

participants’ legal guardians/next of kin because written informed

consent from the participants was not required to participate in

this study in accordance with the French legislation related to the

SNDS (pseudonymised data).

Author contributions

AC: Conceptualization, Formal analysis, Methodology,

Visualization, Writing – original draft. ML-M: Conceptualization,

Methodology, Supervision, Writing – review & editing. AR:

Conceptualization, Methodology, Supervision, Writing – review

& editing. VG: Conceptualization, Methodology, Supervision,

Writing – review & editing.

Funding

The author(s) declare financial support was received for

the research, authorship, and/or publication of this article. This

work was supported by the Agence Nationale de Recherche et

Technologies (grant number 2020/0774) and the Agence Régionale

de Santé Occitanie, in the context of the PhD thesis of AC.

Acknowledgments

We would like to thank Pascal Durand, the Studies and

Statistics Division of the Agence Régionale de Santé Occitanie.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no impact

on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.

1284542/full#supplementary-material

References

1. WHO. Health Inequities and Their Causes. (2018). Available online at: https://
www.who.int/news-room/facts-in-pictures/detail/health-inequities-and-their-causes
(accessed May 16, 2023).

2. OECD. Health at a Glance 2017: OECD Indicators. Paris: Organisation for
Economic Co-operation and Development. (2017). Available online at: https://www.
oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_
glance-2017-en (accessed May 16, 2023).

3. OECD. Health for Everyone? Social Inequalities in Health and Health Systems.
OECD (OECD Health Policy Studies). (2019). Available online at: https://www.
oecd-ilibrary.org/social-issues-migration-health/health-for-everyone_3c8385d0-en
(accessed May 16, 2023).

4. OECD, European Union. Health at a Glance: Europe 2022: State of Health in the
EU Cycle. OECD. (2023). Available online at: https://www.oecd-ilibrary.org/social-
issues-migration-health/health-at-a-glance-europe-2022_507433b0-en (accessed
May 16, 2023).

5. OECD. Health at a Glance 2021: OECD Indicators. OECD (Health at a Glance).
(2021). Available online at: https://www.oecd-ilibrary.org/social-issues-migration-
health/health-at-a-glance-2021_ae3016b9-en (accessed May 16, 2023).

6. Townsend P. Deprivation. J Soc Policy. (1987) 16:125–46.
doi: 10.1017/S0047279400020341

7. Zelenina A, Shalnova S, Maksimov S, Drapkina O. Classification of deprivation
indices that applied to detect health inequality: a scoping review. Int J Environ Res
Public Health. (2022) 19:10063. doi: 10.3390/ijerph191610063

8. Ministry of Housing, Communities and Local Government. English Indices
of Deprivation 2015. (2015). Available online at: https://www.gov.uk/government/
statistics/english-indices-of-deprivation-2015 (accessed September 19, 2015).

9. Rey G, Jougla E, Fouillet A, Hémon D. Ecological association between a
deprivation index and mortality in France over the period 1997 - 2001: variations with
spatial scale, degree of urbanicity, age, gender and cause of death. BMC Public Health.
(2009) 9:33. doi: 10.1186/1471-2458-9-33

Frontiers in PublicHealth 11 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1284542
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1284542/full#supplementary-material
https://www.who.int/news-room/facts-in-pictures/detail/health-inequities-and-their-causes
https://www.who.int/news-room/facts-in-pictures/detail/health-inequities-and-their-causes
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_glance-2017-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_glance-2017-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2017_health_glance-2017-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-for-everyone_3c8385d0-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-for-everyone_3c8385d0-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-europe-2022_507433b0-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-europe-2022_507433b0-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-2021_ae3016b9-en
https://doi.org/10.1017/S0047279400020341
https://doi.org/10.3390/ijerph191610063
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://doi.org/10.1186/1471-2458-9-33
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Couret et al. 10.3389/fpubh.2024.1284542

10. Rocha V, Ribeiro AI, Severo M, Barros H, Fraga S. Neighbourhood
socioeconomic deprivation and health-related quality of life: a multilevel analysis. PLoS
One. (2017) 12:e0188736. doi: 10.1371/journal.pone.0188736

11. Collins PF, Stratton RJ, Kurukulaaratchy RJ, Elia M. Influence of deprivation on
health care use, health care costs, and mortality in COPD. Int J Chron Obstruct Pulmon
Dis. (2018) 13:1289–96. doi: 10.2147/COPD.S157594

12. Myck M, Najsztub M, Oczkowska M. Implications of social and material
deprivation for changes in health of older people. J Aging Health. (2020) 32:371–
83. doi: 10.1177/0898264319826417

13. Scheltens P, De Strooper B, Kivipelto M, Holstege H, Chételat
G, Teunissen CE, et al. Alzheimer’s disease. Lancet. (2021) 397:1577–
90. doi: 10.1016/S0140-6736(20)32205-4

14. Haute Autorité de Santé. Guide Parcours de Soins des Patients Présentant un
Trouble Neurocognitif Associé à la Maladie d’Alzheimer ou à une Maladie Apparentée.
(2018). Available online at: https://www.has-sante.fr/upload/docs/application/pdf/
2018-05/parcours_de_soins_alzheimer.pdf (accessed August 28, 2023).

15. Haute Autorité de Santé. Services d’aide et de Soins à Domicile: Accompagnement
des Personnes Atteintes de Maladie Neurodégénérative Le Projet Personnalisé. (2020).
Available online at: https://www.has-sante.fr/upload/docs/application/pdf/2020-07/
diqasm_guide_mnd_projetpersonnalise.pdf (accessed August 28, 2023).

16. Holm E, Jacobsen KK, de Lony TB, Lembeck M, Pedersen H, Andersson C, et al.
Frequency of missed or delayed diagnosis in dementia is associated with neighborhood
socioeconomic status. Alzheimers Dement. (2022) 8:e12271. doi: 10.1002/trc2.12271

17. Qian W, Schweizer TA, Fischer CE. Impact of socioeconomic status on initial
clinical presentation to a memory disorders clinic. Int Psychogeriatr. (2014) 26:597–
603. doi: 10.1017/S1041610213002299

18. Petersen JD, Wehberg S, Packness A, Svensson NH, Hyldig N,
Raunsgaard S, et al. Association of socioeconomic status with dementia
diagnosis among older adults in Denmark. JAMA Netw Open. (2021)
4:e2110432. doi: 10.1001/jamanetworkopen.2021.10432

19. Chung SC, Providencia R, Sofat R, Pujades-Rodriguez M, Torralbo A, Fatemifar
G, et al. Incidence, morbidity, mortality and disparities in dementia: a population
linked electronic health records study of 4.3 million individuals. Alzheimers Dement.
(2023) 19:123–35. doi: 10.1002/alz.12635

20. van de Vorst IE, Koek HL, Stein CE, Bots ML, Vaartjes I. Socioeconomic
disparities and mortality after a diagnosis of dementia: results from a nationwide
registry linkage study. Am J Epidemiol. (2016) 184:219–26. doi: 10.1093/aje/kwv319

21. Lu K, Xiong X, Horras A, Jiang B, Li M. Impact of financial barriers
on health status, healthcare utilisation and economic burden among individuals
with cognitive impairment: a national cross-sectional survey. BMJ Open. (2022)
12:e056466. doi: 10.1136/bmjopen-2021-056466

22. Sommerlad A, Perera G, Mueller C, Singh-Manoux A, Lewis G, Stewart
R, et al. Hospitalisation of people with dementia: evidence from English
electronic health records from 2008 to 2016. Eur J Epidemiol. (2019) 34:567–
77. doi: 10.1007/s10654-019-00481-x

23. Pierre A, Or Z. Is the Public-Private Mix in French Health System Sustainable?
(2023). Available online at: https://www.irdes.fr/english/working-papers/091-is-the-
public-private-mix-in-french-health-system-sustainable.pdf (accessed August 28,
2023).

24. Heritage Z. Inequalities, social ties and health in France. Public Health. (2009)
123:e29–34. doi: 10.1016/j.puhe.2008.10.028

25. Menvielle G, Lang T. Les Inégalités Sociales de Santé : Vingt ans D’évolution.
ADSP. (2021). Available online at: https://www.cairn.info/revue-actualite-et-dossier-
en-sante-publique-2021-1-page-2.htm (accessed May 16, 2023).

26. Touraine M. Health inequalities and France’s national health strategy. Lancet.
(2014) 383:1101–2. doi: 10.1016/S0140-6736(14)60423-2

27. French Ministry of Health. National Health Strategy 2018-2022 - Summary.
(2017). Available online at: https://sante.gouv.fr/IMG/pdf/dossier_sns_2017_
synthesev6-10p_anglaisv2.pdf (accessed August 28, 2023).

28. Moulis G, Lapeyre-Mestre M, Palmaro A, Pugnet G, Montastruc JL,
Sailler L. French health insurance databases: What interest for medical
research? La Revue de Méd Interne. (2015) 36:411–7. doi: 10.1016/j.revmed.2014.
11.009

29. Bezin J, Duong M, Lassalle R, Droz C, Pariente A, Blin P, et al. The
national healthcare system claims databases in France, SNIIRAM and EGB: Powerful
tools for pharmacoepidemiology. Pharmacoepidemiol Drug Saf. (2017) 26:954–
62. doi: 10.1002/pds.4233

30. Atramont A, Bourdel-Marchasson I, Bonnet-Zamponi D, Tangre I, Fagot-
Campagna A, Tuppin P. Impact of nursing home admission on health care use and
disease status elderly dependent people one year before and one year after skilled
nursing home admission based on 2012–2013 SNIIRAM data. BMC Health Serv Res.
(2017) 17:1–6. doi: 10.1186/s12913-017-2620-6

31. Gallini A, Jegou D, Lapeyre-Mestre M, Couret A, Bourrel R, Ousset PJ,
et al. Development and validation of a model to identify Alzheimer’s disease
and related syndromes in administrative data. Curr Alzheimer Res. (2021) 18:142–
56. doi: 10.2174/1567205018666210416094639

32. Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is
polypharmacy? A systematic review of definitions. BMC Geriatr. (2017)
17:230. doi: 10.1186/s12877-017-0621-2

33. Agency for Healthcare Research and Quality. Quality Indicators. (2020).
Available online at: https://www.qualityindicators.ahrq.gov/Modules/PQI_TechSpec_
ICD10_v2020.aspx (accessed May 26, 2021).

34. Indicateurs de Coordination and Stats ATIH. (2021). Available online at: https://
www.scansante.fr/applications/indicateurs-de-coordination (accessed May 26, 2021).

35. Caisse Nationale d’Assurance Maladie (CNAM). Méthodologie Médicale de la
Cartographie des Pathologies et des Dépenses, Version G7 (années 2012 à 2018).
(2020). Available online at: https://assurance-maladie.ameli.fr/sites/default/files/2020_
methode-reperage-pathologies_cartographie.pdf (accessed August 28, 2023).

36. Applica, Directorate-General for Employment SA and I (European C, European
Social Observatory (OSE), Luxembourg Institute of Socio-Economic Research (LISER),
Baeten R, Spasova S, et al. Inequalities in access to healthcare: a study of national policies
2018. LU: Publications Office of the European Union. (2021). Available online at: https://
data.europa.eu/doi/10.2767/371408 (accessed May 18, 2021).

37. Bithourel PL, Reduron V. Dépenses de Santé et Restes à Charge Pour les Patients :
Comment Expliquer les Disparités Entre Départements? Etudes et Résultats (DREES).
(2023). Available online at: https://drees.solidarites-sante.gouv.fr/sites/default/files/
2023-05/ER1265.pdf

38. Grangier J. Le Vieillissement de la Population Entraîne une Hausse des Dépenses
de Santé Liées aux Affections de Longue Durée. Etudes et Résultats (DREES). (2018).
Available online at: https://drees.solidarites-sante.gouv.fr/sites/default/files/er1077.pdf
(accessed August 28, 2023).

39. Moulis G, Lapeyre-Mestre M, Mahévas M, Montastruc JL, Sailler L. Need for
an improved vaccination rate in primary immune thrombocytopenia patients exposed
to rituximab or splenectomy. A nationwide population-based study in France. Am J
Hematol. (2015) 90:301–5. doi: 10.1002/ajh.23930

40. Gallini A, Coley N, Andrieu S, Lapeyre-Mestre M, Gardette V. Effect of
dementia on receipt of influenza vaccine: a cohort study in French older adults
using administrative data: 2007-2012. Fundam Clin Pharmacol. (2017) 31:471–
80. doi: 10.1111/fcp.12281

41. Giebel C, Hollinghurst J, Akbari A, Schnier C, Wilkinson T, North L, et al.
Socio-economic predictors of time to care home admission in people living with
dementia in Wales: a routine data linkage study. Int J Geriatr Psychiatry. (2021)
36:511–20. doi: 10.1002/gps.5446

42. Caisse Nationale de Solidarité pour l’Autonomie. L’analyse Statistique du prix des
EHPAD 2017. (2018). Available online at: https://www.cnsa.fr/documentation/analyse_
statistique_prix_2017_des_ehpad_vf.pdf (accessed August 28, 2023).

43. Douillet D, Dupont C, LeloupN,Ménager G, DeloriM, Soulie C, et al. Prevalence
and characterization of forgoing care: comparison of two prospective multicentre
cohorts between pre-COVID-19 era and a lockdown period.Arch Public Health. (2022)
80:32. doi: 10.1186/s13690-022-00797-3

44. Watson J, Green MA, Giebel C, Darlington-Pollock F, Akpan A. Social
and spatial inequalities in healthcare use among people living with dementia in
England (2002-2016).Aging Ment Health. (2022) 12:1–12. doi: 10.1080/13607863.2022.
2107176

45. Delpierre C, Fantin R, ChehoudH, Nicoules V, Bayle A, Souche A, et al. Inégalités
sociales d’accès aux soins et à la prévention en Midi-Pyrénées, France, 2012. Bulletin
Epidémiologique Hebdomadaire. (2016) 5:2–8.

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2024.1284542
https://doi.org/10.1371/journal.pone.0188736
https://doi.org/10.2147/COPD.S157594
https://doi.org/10.1177/0898264319826417
https://doi.org/10.1016/S0140-6736(20)32205-4
https://www.has-sante.fr/upload/docs/application/pdf/2018-05/parcours_de_soins_alzheimer.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2018-05/parcours_de_soins_alzheimer.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-07/diqasm_guide_mnd_projetpersonnalise.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-07/diqasm_guide_mnd_projetpersonnalise.pdf
https://doi.org/10.1002/trc2.12271
https://doi.org/10.1017/S1041610213002299
https://doi.org/10.1001/jamanetworkopen.2021.10432
https://doi.org/10.1002/alz.12635
https://doi.org/10.1093/aje/kwv319
https://doi.org/10.1136/bmjopen-2021-056466
https://doi.org/10.1007/s10654-019-00481-x
https://www.irdes.fr/english/working-papers/091-is-the-public-private-mix-in-french-health-system-sustainable.pdf
https://www.irdes.fr/english/working-papers/091-is-the-public-private-mix-in-french-health-system-sustainable.pdf
https://doi.org/10.1016/j.puhe.2008.10.028
https://www.cairn.info/revue-actualite-et-dossier-en-sante-publique-2021-1-page-2.htm
https://www.cairn.info/revue-actualite-et-dossier-en-sante-publique-2021-1-page-2.htm
https://doi.org/10.1016/S0140-6736(14)60423-2
https://sante.gouv.fr/IMG/pdf/dossier_sns_2017_synthesev6-10p_anglaisv2.pdf
https://sante.gouv.fr/IMG/pdf/dossier_sns_2017_synthesev6-10p_anglaisv2.pdf
https://doi.org/10.1016/j.revmed.2014.11.009
https://doi.org/10.1002/pds.4233
https://doi.org/10.1186/s12913-017-2620-6
https://doi.org/10.2174/1567205018666210416094639
https://doi.org/10.1186/s12877-017-0621-2
https://www.qualityindicators.ahrq.gov/Modules/PQI_TechSpec_ICD10_v2020.aspx
https://www.qualityindicators.ahrq.gov/Modules/PQI_TechSpec_ICD10_v2020.aspx
https://www.scansante.fr/applications/indicateurs-de-coordination
https://www.scansante.fr/applications/indicateurs-de-coordination
https://assurance-maladie.ameli.fr/sites/default/files/2020_methode-reperage-pathologies_cartographie.pdf
https://assurance-maladie.ameli.fr/sites/default/files/2020_methode-reperage-pathologies_cartographie.pdf
https://data.europa.eu/doi/10.2767/371408
https://data.europa.eu/doi/10.2767/371408
https://drees.solidarites-sante.gouv.fr/sites/default/files/2023-05/ER1265.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/2023-05/ER1265.pdf
https://drees.solidarites-sante.gouv.fr/sites/default/files/er1077.pdf
https://doi.org/10.1002/ajh.23930
https://doi.org/10.1111/fcp.12281
https://doi.org/10.1002/gps.5446
https://www.cnsa.fr/documentation/analyse_statistique_prix_2017_des_ehpad_vf.pdf
https://www.cnsa.fr/documentation/analyse_statistique_prix_2017_des_ehpad_vf.pdf
https://doi.org/10.1186/s13690-022-00797-3
https://doi.org/10.1080/13607863.2022.2107176
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Healthcare use according to deprivation among French Alzheimer's Disease and Related Diseases subjects: a national cross-sectional descriptive study based on the FRA-DEM cohort
	Introduction
	Materials and methods
	Data source
	Study population
	Deprivation
	Ambulatory medical consultations
	Ambulatory non-medical consultations
	Drug reimbursement
	Hospital care
	Preventive care
	Statistical analyses

	Results
	ADRD LTD
	Anti-dementia drug reimbursement 
	Institutionalization
	Ambulatory medical consultations
	Ambulatory non-medical consultations
	Drug reimbursement
	Hospital care
	Preventive care

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


