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Objectives: This study aimed to assess health state utility values (HSUVs) in 
caregivers of older patients with chronic diseases receiving or not receiving 
social worker support.

Methods: This multicentric open-label randomized study assigned caregivers 
to receive either an informational booklet  alone or one accompanied by social 
worker support. Caregivers completed EQ-5D-3L each semester for 24 months. 
We reported caregiver HSUVs at baseline and after 6, 12, 18, and 24 months using 
EQ-5D-3L utility index scores and exploring their time to deterioration (TTD).

Results: Among 179 included caregivers, the percentage reporting some or 
extreme problems on five EQ-5D-3L dimensions remained almost stable over 
time with a median EQ-5D-3L utility index score of 0.89 [0.80–1.00] at baseline 
(n = 177), 0.80 [0.80–0.89] at M6 (n = 125), and 0.80 [0.73–0.91] at M24 (n = 81). 
Among the respondents, 62% (n = 109) experienced a deterioration in EQ-5D-
3L utility index score, with a median TTD of 9.1 months [95%CI 6.2–14.9] in the 
control group (CG) and 9.5 months [6.3–14.4] in the supportive intervention 
group (SIG) (HR = 1.06 [0.73–1.54]), p-value = 0.76.

Conclusion: Our study provides a catalog of HSUVs across different caregiver 
profiles and at various follow-up time points, which can inform future economic 
evaluations.

Clinical trial registration: ClinicalTrials.gov, NCT02626377.
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Introduction

Informal caregivers’ health-related quality of life (HRQoL) is closely related to the 
HRQoL of the person they are helping (1, 2). From initial diagnosis to successive phases 
of stabilization, remission, or progressive decline and palliation, caregiving requires 
profound changes in the caregiver’s lifestyle, impacting physical, emotional, and social 
wellbeing. As caregivers navigate these phases, they face practical, organizational, and 
economic challenges that can significantly affect their HRQoL (3, 4). As part of the overall 
concept of QoL, monitoring caregiver anxiety, depression symptoms, and burden is of 
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particular importance, and their related scores are useful for 
detecting early signs of mental health deterioration (5, 6). These 
scores are used to help caregivers further preserve their wellbeing 
or prevent health deterioration, which could subsequently 
jeopardize their ability to care for themselves and the patient. The 
French multicenter open-label randomized study of Informal 
Carers of Older people patients (ICE study) showed that depression 
statistically significantly increased over time [1.4 ± 4.0 between 
baseline and 12 months (p-value = 0.01) and 1.7 ± 4.1 between 
baseline and 24 months (p-value = 0.02)] among the 89 informal 
caregivers of older patients with chronic diseases randomized in 
the control group (not receiving social support) (7, 8).

Despite the recognized impact of caregiving on HRQoL, there 
is a lack of studies assessing the economic burden and the long-
term consequences of caregiving on informal caregivers of patients 
with chronic diseases, even though they are essential for rational 
decision-making in healthcare (9–14). A major challenge in 
economic evaluation is to provide cost-effectiveness data that are 
relevant to daily practice and that may optimize the use of 
healthcare resources. Cost–utility analysis is recommended when 
HRQoL is identified as an important health effect of the compared 
interventions (15). Health outcome is measured by the length of 
life weighted by a valuation of the HRQoL, for instance, via the 
EuroQOL-5 dimensions instrument (EQ-5D), represented by 
health-state utility values (HSUVs), to produce quality-adjusted 
life years (QALYs). The HSUVs range from 1 (best imaginable 
health state, i.e., perfect health) to 0 (worst imaginable health state, 
i.e., death) using patient preference-based measures (16, 17).

To our knowledge, no study has specifically evaluated the 
impact of any intervention on changes in HSUVs over time among 
informal caregivers. The time-to-HRQoL score deterioration 
(TTD) approach could provide clinicians with relevant and 
meaningful data that are more likely to influence clinical decision-
making (18).

To address this gap, based on data collected for each informal 
caregiver included in the ICE study, the primary aim of the present 
study was to assess their HSUVs at baseline and after 6, 12, 18, and 
24 months, depending on whether informal caregivers received 
social worker support. The secondary aims were to investigate the 
TTD as well as factors associated with changes in HSUVs.

Methods

Design and study population

As previously presented, informal caregivers included in the ICE 
study were ≥18 years, identified by the patient or self-identified as the 
primary caregiver, not employed by a healthcare organization, and 
residing in the French region Burgundy-Franche-Comté (7, 8). The 
caregivers supported patients aged ≥60 years with neurodegenerative 
disease (idiopathic Parkinson’s or Alzheimer’s disease), cancer (breast, 
prostate, or colorectal), age-related macular degeneration, or 
neurovascular disease (stroke). Informal caregivers of patients living in 
institutions and caregivers under legal protection were not included. 
As previously detailed, they were randomly assigned (1:1 ratio) to 
receive an information booklet and the intervention from a social 
worker in the supportive intervention group (SIG) or to exclusively 

receive an information booklet in the control group (CG) (8). 
Randomization was conducted by the data manager with an interactive 
web response system, using the minimization technique with 
stratification according to center, age (80 years or older versus below 
80 years), gender, and stage (severity of the disease). Investigators and 
caregivers were not masked for group allocation. The theoretical 
framework justifying social worker interventions is to prevent caregiver 
QoL deterioration and to better support their involvement and 
communication, thereby contributing to preserving the quality of care 
provided to the patient. Social worker intervention used the Linear 
Analogue Scale Assessment (LASA) questionnaire and semi-directive 
interviews to support the emergence of caregiver needs and specifically 
address their needs through counseling regarding home services, 
medical home care, community services (support group), proposing 
services to promote safety and assist with daily needs (meal delivery, 
medical alert service), counseling from a psychologist, admission of 
caregivers for respite care, and encouraging caregivers to take care of 
themselves and regularly attend consultation with their physician. 
Interventions from social workers were scheduled at 6, 12, 18, and 
24 months (M6, M12, M18, and M24). The inclusion consisted of a 1-h 
visit to the caregiver’s home, aimed at evaluating the level of difficulties 
experienced by the caregiver using the LASA questionnaire and 
assessing caregiver needs. The visit also aimed to detect early signs of 
burden through a standardized semi-structured interview. The 
booklets provided access to relevant external assistance structures and 
support programs and included information regarding local legislation, 
administrative procedures, daily living management, and potential 
consequences related to the caregiving role.

Due to low recruitment and despite several amendments, the 
initially planned sample size was unachievable. Therefore, the final 
sample size of the ICE study did not allow for the statistical analyses 
initially planned, particularly lacking the power to directly compare 
both groups (7).

Health-state utility value elicitation

HSUVs were elicited using the three-level version of the 
EuroQOL-5 dimensions instrument (EQ-5D-3L), a validated generic 
multi-attribute utility instrument (19). This generic preference-based 
measure is recommended in many jurisdictions, such as France (15). 
Designed as a self-completion questionnaire to describe HRQoL, it 
comprises five dimensions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. Each of these dimensions can 
take one of the three response levels reflecting severity: no problems, 
some problems, and extreme problems. The EuroQOL-5D visual 
analog scale (EQ VAS) complements the EQ-5D descriptive system 
and records the respondent’s self-rated health on a vertical scale 
ranging from 0 (worst imaginable health state) to 100 (best imaginable 
health state). EQ-5D-3L was self-administered to all informal 
caregivers according to the predefined schedule in the ICE protocol, 
at baseline, then every 3 months, and up to 24 months (7).

Endpoints

The primary endpoint was the EQ-5D-3L utility index scores 
calculated using a specific French time trade-off-derived value set 
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developed by Chevalier et al. (20). Secondary endpoints included EQ 
VAS, TTD, and associated factors.

Statistical analyses

All analyses were performed using a modified intention-to-treat 
principle, i.e., including all informal caregivers allocated to 
randomization and randomized with a calculated EQ-5D-3L utility 
index score at baseline, i.e., at inclusion. They included all data 
available at each considered follow-up time point.

The number and the percentage of informal caregivers 
reporting each level of problem on each item of the EQ-5D-3L 
were described at baseline, M6, M12, M18, and M24 in the overall 
population (21). The EQ-5D-3L utility index scores and EQ VAS 
were described by the median and the interquartile range (i.e., the 
region between the 25th and 75th percentile) [IQR] in the overall 
population, in each group, i.e., SIG and CG, and for each potential 
predictive factor, at M6, M12, M18, and M24. Both were also 
described by the mean and the standard deviation in the overall 
population. No statistical comparisons of EQ-5D-3L utility index 
scores between different measurement times were conducted due 
to the limited sample size.

Derived from the literature, the TTD of the EQ-5D-3L utility 
index score was defined as the time interval from inclusion to the 
occurrence of a decrease of at least 0.08 points of the EQ-5D-3L 
utility index score compared to baseline (22). TTD of EQ VAS was 
defined as the time interval from inclusion to the occurrence of a 
first decrease of at least 7 points of the EQ VAS compared to 
baseline (22). Informal caregivers with no follow-up EQ-5D-3L 
were censored 1 day after their inclusion. Informal caregivers with 
no deterioration observed before their drop-out were censored at 
the time the last EQ-5D-3L was completed. The TTD curves were 
estimated using the Kaplan–Meier method and described using the 
median and 95% confidence intervals (CIs).

Baseline parameters collected at inclusion were explored to 
identify their association with TTD, among which parameters 
related to patients included gender, age, and disease and caregivers 
included gender, age, marital status, living situation, relationship 
with patient, professional situation, and household incomes. The 
analyses of associated factors of TTD were performed using a 
2-step approach. First, the association of potential predictive 
factors with TTD was examined using the univariate Cox 
proportional hazards regression model. Second, all variables with 
a p-value of < 0.15  in the univariate analysis and the group 
parameter was entered in a multivariate model. Quantitative and 
qualitative variables were transformed, whenever possible, into 
dichotomic variables using different successive cutoff points. The 
results of univariate and multivariate analyses are presented with 
the hazard ratio (HR), 95% confidence intervals [95% CIs], and 
p-values.

Mixed models for repeated measures were used, including all 
time points of up to M24 and including the following effects: 
randomization group, time, allocation-by-time interaction, 
adjustment to baseline score, and baseline score-by-time 
interaction. Random effects on intercept and time were used to 
reflect individual variations. Adjusted mean changes at M12 and 
M24 were reported with a 95% confidence interval for EQ-5D-3L 

utility index score and EQ VAS in each group. Statistically and 
minimally important differences in clinical significance 
were indicated.

Statistical analyses were performed using SAS version 9.4 (SAS 
Institute Inc., Cary, NC, USA). p-values of <0.05 were considered 
statistically significant and provided for exploratory purposes, with 
all tests being two-sided.

Results

From October 2015 to May 2019, 183 caregivers were recruited, 
and 179 were randomly assigned to the SIG (n = 90) or the CG 
(n = 89). Among them, 177 (99%) completed the EQ-5D-3L at 
baseline, including 177 caregivers (99%) with an EQ-5D-3L utility 
index score and 174 (97%) with an EQ VAS (Figure 1). The completion 
rates reached reliable percentages (mainly >70%) at all follow-up time 
points. In the SIG, the completion rates of EQ-5D-3L were 56 out of 
75 (75%) and 43 out of 56 (77%) at M12 and M24, respectively, and in 
the CG, 52 out of 77 (68%) and 38 out of 57 (67%) at M12 and M24, 
respectively.

Health profiles, EQ-5D-3L utility index 
scores, and EQ VAS

At baseline, few informal caregivers reported some or extreme 
problems with mobility (n = 21, 12%), self-care (n = 0, 0%), and usual 
activities (n = 18, 10%) dimensions (Table 1). Almost two thirds (n =  
113, 64%) and half (n = 84, 47%) reported some or extreme problems 
on the pain/discomfort and anxiety/depression dimensions 
respectively. The percentage of informal caregivers reporting some or 
extreme problems on five dimensions has remained almost stable over 
time: (1) the EQ-5D-3L utility index score with a median of 0.89 
[0.80–1.00] at baseline and 0.80 [0.80–0.89] at M6 (n = 125) or 0.80 
[0.73–0.91] at M24 (n = 81), and (2) EQ VAS with a median of 75 
[60–85] at baseline and 75 [60–85] at M6 (n = 122) or 70 [70–80] at 
M24 (n = 82). The EQ-5D-3L utility index score also remained almost 
stable over time regardless of all parameters collected at baseline 
(Table 2).

TTD of EQ-5D-3L utility index score and 
EQ VAS

Among the 177 informal caregivers with EQ-5D-3L utility index 
scores at baseline, 62% (n = 109) experienced a deterioration in 
EQ-5D-3L utility index score with a median TTD of 9.1 months [6.2–
14.9] in the CG and 9.5 months [6.3–14.4] in the SIG (HR = 1.06 
[0.73–1.54], p-value = 0.76) (Table 3; Figure 2). In the univariate and 
multivariate analyses, the only parameter significantly associated with 
longer TTD was the caregiver’s professional situation 
(p-value = 0.08).

Among the 174 informal caregivers with an EQ VAS at baseline, 
49% (n = 86) experienced a deterioration in EQ VAS with a median 
TTD of 9.0 months [6.0–16.1] in the SIG and 21.9 months [10.2-not 
estimable] in the CG (HR = 1.54 [1.00–2.36], p-value = 0.05) 
(Figure 3).
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Caregivers’ adjusted mean change over 
time in EQ-5D-3L utility index score and 
EQ VAS

The mixed models for repeated measures did not show clinically 
significant differences at M12 or M24 for EQ-5D-3L utility index score 
and EQ VAS (Supplementary material S1).

Discussion

The present analysis of 177 caregivers with EQ-5D-3L utility 
index scores at baseline showed that the percentage of informal 
caregivers reporting some or extreme problems on five dimensions 
remained stable over time with an EQ-5D-3L utility index score 
median of 0.89 at baseline and 0.80 as of M6 to M24 regardless of 
the randomization group. There was no TTD-relevant difference 
between randomization groups (9.1 months [6.2–14.9] in the CG 
and 9.5 months [6.3–14.4] in the SIG (HR = 1.06 [0.73–1.54], 
p-value = 0.76)). However, these results must take into account 
the specificity of the intervention specially designed for the study 
(8). Indeed, social workers indicated that their role was primarily 
one of listening and pointed out that caregivers had not taken full 

advantage of all the opportunities available to them. Several 
assumptions may explain these missed opportunities. The 
protocol scheduled semester visits that were inconsistent with 
current social worker practice, which generally recommends more 
frequent visits. This finding may have contributed to limiting the 
ability of social workers to provide appropriate and timely 
support. More frequent visits, organized at the request of 
caregivers, would have facilitated the timely and efficient 
identification and addressing of these needs. In addition, the 
global interpretation of changes in EQ-5D-3L utility index scores 
or EQ VAS should be approached with caution due to attrition 
biases. Indeed, caregivers who discontinued the study early were 
the most at risk for limited HRQoL, with poor physical dimensions 
and high burden at baseline, particularly among caregivers 
withdrawn at M12 (8).

Understanding how HRQoL is impacted by different factors 
is essential to fully describe the burden of disease on patients and 
caregivers. For explanatory purposes, our study identified only 
caregivers’ professional situation factor as an independent 
predictor of TTD (p-value = 0.03). Caregivers on sick leave, 
unemployed, or in job training had a significantly longer TTD 
compared to retired caregivers (who are typically older), or those 
with professional activity (who tend to be  more active both 

FIGURE 1

Trial profile (France, 2015–2019). M, month.
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professionally and personally). Therefore, these results must 
be interpreted with caution, considering the low recruitment rate, 
the limited intervention uptake, the significant heterogeneity of 
this population, and potential biases. These limitations likely 
affected the statistical power, reducing the ability to detect 

significant differences in other variables (sex or age of the 
caregiver, for instance). Furthermore, potential biases, such as 
non-response bias, may have influenced the results by affecting 
the representativeness of the sample. This finding suggests that 
the lack of observed effects can be  attributed not only to the 

TABLE 1 Number and percentage of caregivers’ responses to the EQ-5D-3L and EQ-5D-3L utility score and EQ VAS mean and median at each time-
point of assessment (France, 2015–2019).

Baseline M6 M12 M18 M24

EQ-5D-3L

Mobility

  Level 1: no problem 156 (88) 111 (89) 91 (84) 83 (86) 70 (86)

  Level 2: some problems 21 (12) 14 (11) 17 (16) 14 (14) 11 (14)

  Level 3: extreme 

problems
0 (0) 0 (0) 0 (0)

0 (0) 0 (0)

  Total 177 (100) 125 (100) 108 (100) 97 (100) 81 (100)

Self-care

  Level 1: no problem 177 (100) 123 (98) 106 (98) 92 (95) 81 (100)

  Level 2: some problems 0 (0) 2 (2) 2 (2) 4 (4) 0 (0)

  Level 3: extreme 

problems
0 (0) 0 (0) 0 (0)

1 (1) 0 (0)

  Total 177 (100) 125 (100) 108 (100) 97 (100) 81 (100)

Usual activities

  Level 1: no problem 159 (90) 106 (85) 87 (81) 78 (80) 68 (84)

  Level 2: some problems 17 (9) 18 (14) 21 (19) 19 (20) 13 (16)

  Level 3: extreme 

problems
1 (1) 1 (2) 0 (0)

0 (0) 0 (0)

  Total 177 (100) 125 (100) 108 (100) 97 (100) 81 (100)

Pain/discomfort

  Level 1: no problem 64 (36) 32 (26) 29 (27) 23 (24) 24 (30)

  Level 2: some problems 107 (61) 90 (72) 78 (72) 71 (73) 55 (68)

  Level 3: extreme 

problems
6 (3) 3 (2) 1 (1)

3 (3) 2 (2)

  Total 177 (100) 125 (100) 108 (100) 97 (100) 81 (100)

Anxiety/depression

  Level 1: no problem 93 (53) 53 (42) 44 (41) 42 (43) 36 (44)

  Level 2: some problems 73 (41) 63 (50) 48 (44) 50 (52) 39 (48)

  Level 3: extreme 

problems
11 (6) 9 (7) 16 (15)

5 (5) 6 (7)

  Total 177 (100) 125 (100) 108 (100) 97 (100) 81 (100)

EQ-5D-3L utility index score

  Mean ± standard 

deviation
0.82 ± 0.18 0.79 ± 0.19 0.76 ± 0.21 0.77 ± 0.20

0.80 ± 0.18

  Median [IQR] 0.89 [0.80–1.00] 0.80 [0.80–0.89] 0.80 [0.64–0.89] 0.80 [0.73–0.89] 0.80 [0.73–0.91]

EQ VAS

  Number 174 (100.0) 122 (100.0) 105 (100.0) 96 (100.0) 82 (100.0)

  Mean ± standard 

deviation
72.8 ± 17.0 71.7 ± 16.4 69.9 ± 16.3

69.8 ± 17.0 70.0 ± 16.2

  Median [IQR] 75.0 [60.0–85.0] 75.0 [60.0–85.0] 71.0 [60.0–80.0] 70.0 [60.0–80.0] 70.0 [60.0–80.0]

IQR, interquartile range; M, month.
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TABLE 2 EQ-5D-3L utility index score at baseline and 6, 12, 18, and 24 months (France, 2015–2019).

Baseline M6 M12 M18 M24

n Median IQR n Median IQR n Median IQR n Median IQR n Median IQR

Overall population 177 0.89 0.80–1.00 125 0.80 0.80–0.89 108 0.80 0.64–0.89 97 0.80 0.73–0.89 81 0.80 0.73–0.91

Randomization group

  Supportive intervention 88 0.89 0.80–0.91 64 0.80 0.78–0.89 56 0.80 0.69–0.89 51 0.80 0.64–0.89 43 0.80 0.64–0.91

  Control 89 0.89 0.80–1.00 61 0.80 0.80–0.89 52 0.80 0.63–0.91 46 0.80 0.73–0.89 38 0.89 0.73–0.91

Patient sex

  Male 79 0.89 0.80–0.91 57 0.80 0.80–0.89 57 0.80 0.63–0.89 45 0.80 0.73–0.91 37 0.80 0.73–0.91

  Female 98 0.89 0.80–1.00 68 0.80 0.80–0.89 51 0.80 0.64–0.89 52 0.80 0.69–0.89 44 0.89 0.69–0.90

Patient age, years

  <80 123 0.89 0.80–1.00 87 0.80 0.80–0.89 81 0.80 0.64–0.89 67 0.80 0.64–0.89 59 0.80 0.64–0.91

  ≥80 54 0.84 0.80–0.91 38 0.80 0.75–0.89 27 0.80 0.64–0.89 30 0.80 0.80–0.89 22 0.80 0.80–0.89

Patient disease

  Neurodegenerative disease 66 0.80 0.80–0.89 44 0.80 0.74–0.89 36 0.80 0.63–0.89 34 0.80 0.73–0.89 31 0.80 0.64–0.89

  Stroke/age-related macular degeneration 21 0.91 0.89–1.00 14 0.89 0.58–0.91 12 0.89 0.84–0.91 14 0.84 0.73–0.89 11 0.89 0.73–0.89

  Cancer 90 0.89 0.80–1.00 67 0.80 0.80–1.00 60 0.87 0.64–0.91 49 0.80 0.73–0.91 39 0.89 0.64–1.00

Patient neurodegenerative disease

  Yes 66 0.80 0.80–0.89 44 0.80 0.74–0.89 36 0.80 0.63–0.89 34 0.80 0.73–0.89 31 0.80 0.64–0.89

  No 111 0.89 0.80–1.00 81 0.89 0.80–0.91 72 0.89 0.69–0.91 63 0.80 0.73–0.91 50 0.89 0.73–1.00

Caregiver sex

  Female 120 0.89 0.80–0.91 85 0.80 0.80–0.89 80 0.80 0.63–0.89 67 0.80 0.73–0.91 51 0.80 0.64–0.91

  Male 57 0.89 0.73–1.00 40 0.84 0.77–0.89 28 0.89 0.64–0.89 30 0.80 0.64–0.89 30 0.89 0.80–0.91

Caregiver age, years

  <65 82 0.89 0.80–1.00 52 0.80 0.80–0.89 52 0.82 0.64–0.91 45 0.80 0.73–0.91 33 0.89 0.64–1.00

  ≥65 95 0.89 0.73–0.91 73 0.80 0.75–0.89 56 0.80 0.64–0.89 52 0.80 0.73–0.89 48 0.80 0.73–0.89

Marital status, living situation

  Married, common-law couple, civil 

partnerships

149 0.89 0.80–0.91 103 0.80 0.80–0.89 89 0.80 0.64–0.89 82 0.80 0.73–0.89 70 0.80 0.73–0.91

(Continued)
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TABLE 2 (Continued)

Baseline M6 M12 M18 M24

n Median IQR n Median IQR n Median IQR n Median IQR n Median IQR

  Other (single, separated, divorced, or 

widowed)

28 0.88 0.80–1.00 22 0.80 0.80–0.89 19 0.80 0.49–0.91 15 0.80 0.80–0.91 11 0.89 0.64–1.00

Caregiver–patient relationship (caregiver 

taking care of his/her)

  Spouse 117 0.89 0.80–0.91 86 0.80 0.80–0.89 73 0.80 0.64–0.89 64 0.80 0.73–0.89 57 0.80 0.73–0.89

  Mother/Father 41 0.89 0.80–1.00 29 0.80 0.80–0.89 24 0.80 0.64–0.90 26 0.82 0.80–0.91 17 0.80 0.64–1.00

  Other (friend, neighbor, sister, etc.) 19 0.91 0.89–1.00 10 0.84 0.80–0.89 11 0.89 0.64–1.00 7 0.80 0.64–0.91 7 0.89 0.51–0.91

Professional situation

  Professional activity 41 0.89 0.80–1.00 27 0.80 0.80–1.00 25 0.84 0.80–0.91 26 0.80 0.80–0.91 20 0.84 0.73–1.00

  Retired 122 0.89 0.80–0.91 88 0.80 0.78–0.89 74 0.80 0.64–0.89 65 0.80 0.73–0.89 57 0.89 0.73–0.91

  Other: sick leave, unemployment, job 

training, etc.

14 0.80 0.58–0.89 10 0.80 0.51–0.80 9 0.64 0.51–0.80 6 0.71 0.37–0.80 4 0.56 0.49–0.72

Household incomes, euros/month

  < 800 6 0.80 0.64–0.89 4 0.58 0.26–0.84 3 0.80 0.15–0.91 3 1.80 0.36–0.80 3 0.80 0.64–0.94

  From 800 to 1,500 16 0.89 0.65–0.91 14 0.84 0.80–0.91 11 0.64 0.49–0.89 7 0.80 0.64–0.80 6 0.77 0.49–0.89

  From 1,501 to 3,000 86 0.89 0.80–0.91 62 0.80 0.80–0.89 52 0.80 0.64–0.89 54 0.80 0.80–0.89 40 0.89 0.77–0.91

  Up to 3,001 50 0.89 0.73–1.00 33 080 0.75–0.89 30 0.89 0.80–1.00 24 0.80 0.73–0.89 20 0.84 0.77–0.96

IQR, interquartile range; M, month; n, number.
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TABLE 3 Time to deterioration of EQ-5D-3L utility index score (France, 2015–2019).

Time to deterioration, 
months

Univariate analysis Multivariate analysis

n (%) Median 95% CI Hazard 
ratio

95% CI p-value Hazard 
ratio

95% CI p-value

Randomization group 0.76 0.74

  Control 53 (59.6) 9.1 6.2–14.9 1 1

  Supportive intervention 56 (63.6) 9.5 6.3–14.4 1.06 0.73–1.54 1.07 0.73–1.55

Patient sex 0.65

  Female 56 (57.1) 9.1 6.0–12.5 1

  Male 53 (67.1) 11.6 6.2–14.9 1.09 0.75–1.59

Patient age, years 0.65

  <80 76 (61.8) 10.6 6.3–14.5 1

  ≥80 33 (61.1) 9.1 5.3–13.3 1.10 0.73–1.66

Patient disease 0.58

  Cancer 55 (61.1) 11.3 8.3–14.8 1

  Stroke/Age-related macular 

degeneration

15 (71.4) 9.5 3.1–17.0 1.33 0.75–2.35 0.33

  Neurodegenerative disease 39 (59.1) 9.0 4.9–14.4 1.15 0.77–1.74 0.49

Patient neurodegenerative disease 0.66

  No 70 (63.1) 11.3 8.1–14.5 1

  Yes 39 (59.1) 9.0 4.9–14.4 1.09 0.74–1.62

Caregiver sex 0.35

  Male 31 (54.4) 10.6 5.9–23.4 1

  Female 78 (65.0) 9.0 6.4–12.4 1.22 0.80–1.85

Caregiver age, years 0.84

  <65 50 (61.0) 11.7 7.1–16.2 1

  ≥65 59 (62.1) 9.0 6.0–14.4 1.04 0.71–1.52

Caregiver’s marital status, living 

situation

0.38

  Married, common-law couple, civil 

partnerships

90 (60.4) 10.6 7.0–14.5 1

  Other (single, separated, divorced, or 

widowed)

19 (67.9) 9.5 5.0–12.5 1.25 0.76–2.05

Caregiver–patient relationship 

(caregiver taking care of his/her)

0.90

  Spouse 72 (61.5) 10.6 6.4–14.8 1

  Mother/Father 25 (61.0) 8.5 4.3–17.7 1.09 0.69–1.72 0.70

  Other (friend, neighbor, sister, etc.) 12 (63.2) 11.4 5.0–19.2 1.11 0.60–2.05 0.74

Caregiver professional situation 0.08 0.08

  Retired 73 (59.8) 10.6 7.0–14.5 1 1

  Other: sick leave, unemployment, job 

training, etc.

11 (78.6) 5.8 1.9–9.0 2.02 1.07–3.82 0.03 2.02 1.07–3.82 0.03

Professional activity 25 (61.0) 11.8 5.3–17.7 0.97 0.62–1.53 0.89 0.97 0.62–1.53 0.89

Caregiver household incomes, euros/

month

0.82

  < 800 2 (33.3) NE 2.5-NE 1

  From 800 to 1,500 11 (68.8) 12.1 4.1–18.1 1.24 0.28–5.62 0.78

  From 1,501 to 3,000 57 (66.3) 9.0 6.2–11.7 1.41 0.34–5.77 0.63

  Up to 3,001 28 (56.0) 9.0 5.5–21.0 1.15 0.27–4.84 0.85

AMD, age-related macular degeneration; CI, confidence interval; n, number; NE, not estimable.
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FIGURE 2

Kaplan–Meier estimation of time to deterioration of EQ-5D-3L utility index score. CG, control group; SIG, supportive intervention group; HR, hazard 
ratio; CI, confidence interval; TTD, time to deterioration.

FIGURE 3

Kaplan–Meier estimation of time to deterioration of EQ VAS score. CG, control group; SIG, supportive intervention group; HR, hazard ratio; CI, 
confidence interval; TTD, time to deterioration.
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intervention and its ineffectiveness but also to the constraints of 
the method. However, we can assume that the availability of these 
caregivers could be their common feature.

It is important to note that several factors have been identified as 
influencing caregiver experiences in various cultural contexts (23, 24). 
While not assessed in our study, future research should explore their 
potential role in caregiver burden.

Thus, our study provides a comprehensible catalog of utility 
value data per health state for different caregiver profiles and at 
various follow-up time points. These HSUV data can be used in 
future health economic modeling. Over the past 20 years, interest 
in the economic evaluation of healthcare interventions has risen. 
The results of these evaluations have become increasingly important 
as criteria for the allocation of healthcare resources. Cost–utility 
analysis is recommended, for instance, by the Canadian Agency for 
Drugs and Technologies in Health (CADTH), the French National 
Authority for Health (HAS), and the National Institute for Health 
and Care Excellence (NICE) in the United Kingdom when HRQoL 
is identified as a relevant health effect of the interventions studied 
and compared, particularly for chronic diseases, such as 
neurodegenerative disease, stroke, age-related macular 
degeneration, or cancer (15, 25, 26). However, the variability in the 
quality of conduct and reporting in health economic evaluations 
has been well documented since 2000, particularly concerning 
HSUVs, which are most often derived from the literature or missing 
altogether (27). Thus, our HSUV catalog will contribute to the 
development of future caregiver-related cost–utility analyses, an 
area that is currently not widespread.

Conclusion

The present analysis of 179 caregivers showed no clinically 
relevant changes in EQ-5D-3L utility index score and EQ VAS, 
regardless of the allocation group, in line with the analysis of Pozet 
et  al. (8). However, it provides an HSUV catalog across different 
caregiver profiles and at various follow-up time points, which can 
inform future economic evaluations.
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