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Abstract 
 
We estimate the health and wellbeing effects of subsidized access to long-term care (LTC). Our 
analysis exploits the staggered implementation of Spain’s 2007 System of Autonomy and Care 
for Dependent People (SAAD), which expanded publicly funded and universal LTC subsidies 
and supports, as well as its subsequent reform. Using two decades worth of administrative and 
survey data and leveraging exogenous regional and individual-level variation in program 
exposure, we find that access to SAAD benefits reduces the care receiver’s depressive 
symptoms by about 1 percentage point, increases its survival probability by 2.6–3 percentage 
points, and raises its life satisfaction by 0.24–0.50 scale points. Cost-effectiveness estimates 
indicate that the implied cost per quality-adjusted life year (QALY) gained lies below 
commonly accepted efficiency thresholds for public health spending in Europe. These findings 
document sizeable health returns and efficiency gains from publicly subsidized LTC provision. 
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1. Introduction 

Timely access to care can prevent episodes of ill health, mental disorders, and even 

premature death, whereas the alternative is often enduring unmet care needs. Although access 

to care, at times can reducing hospitalisations (Costa-Font et al, 2018) and improve the lives of 

caregivers and their families (Coe and van Houtven, 2009; Costa-Font and Vilaplana, 2022b; 

Costa-Font et al, 2023a), there are potentially long-term effects in care receivers health status, 

wellbeing and survival which we still know little about.   

Long-term care (LTC) programs remain comparatively underfunded and less developed 

than healthcare programs. This underfunding can give rise to spillovers affecting care 

recipients’ health and wellbeing, caregivers’ outcomes, and broader economic dynamics 

(Barber et al., 2021; Angrisani et al., 2022; Costa-Font and Vilaplana-Prieto, 2022a; Chen and 

Zhao, 2023; Coe et al., 2023). However, while in many European health systems, programme 

subsidisation is guided by cost-effectiveness thresholds, such thresholds are not extended to 

LTC programs. Hence, identifying the causal effects of LTC programmes on recipients’ health 

using exogenous variation from LTC reform is central to making subsidisation decisions by 

benchmarking LTC programs them against other health interventions. 

To date, most attempts to measure the health effects of LTC programs do not fully 

account its comprehensive range of effects on the health and wellbeing of care receivers, or 

when they do, this evidence does not result from causal estimates.  The exception is Yang et al 

(2016), who employs care-related quality of life measures using the cross-sectional Adult Social 

Care Survey, but their estimates are descriptive and do not result from an exogenous variation. 

Other descriptive studies have examined the correlation of long-term care and some health 

outcomes. Tamiya et al. (2011), using a national survey before and after the start of the LTC 

program in Japan (which only offered supports), document no evidence on either the subjective 

health status of elderly care recipients or their ability to perform daily tasks. In contrast, Kuzuya 
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et al. (2006) document that the more frequent use of day care services led to lower mortality in 

frail adults living in the community. So far, most studies have focused on some partial measures 

of mental health or mortality alone, mainly drawing on instrumental variable designs, as well 

as spillover effects on caregivers’ wellbeing, but (with the notable exception of Lei et al. (2025)) 

limited attention has been placed on policy intervention providing quai-experimental evidence. 

Some studies have looked at partial effects by exploiting different instrumental 

strategies (e.g., daughters’ composition in the household, prices of formal care or cross-country 

legislation to measure the effect of care eligibility) on measures of mental health, quality of life 

and the presence depressive symptoms (Carrino et al, 2025). However, to date, there is limited 

evidence on the broader health and wellbeing effects resulting from interventions expanding 

LTC subsidies and supports. This gap partly is explained by the fact that long-term health 

impacts require time to exhibt health and wellbeing effects, making them difficult to capture in 

shorter evaluation windows or instrumental variable strategies. Moreover, existing studies 

generally do not typically provide estimates of the cost-effectiveness of affordable access to 

LTC. 

This paper draws on quasi-experimental evidence from Spain, and more specifically on 

the wide and across the board expansion of access to LTC subsidies (e.g., care allowances) and 

supports (e.g., home care program) after the introduction of System of Autonomy and Attention 

to Dependent People (SAAD) in Spain, between 2007 to 2020, which extended both the 

subsidies and support to individuals in need of care, that otherwise would have gone with unmet 

needs. The specific focus in Spain is important because before the reform, the availability of 

subsidies and supports was very scarce, means tested and typically, the expectation was that 

individuals would receive informal care or undergo unmet needs which might, in turn, depress 

their health and wellbeing in later life.  This study exploits almost two decades worth of regional 

and individual variation of the access to LTC subsidies and supports expanding access to care 
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on the health and wellbeing of care receivers. Furthermore, we estimate the effects in terms of 

cost per quality-adjusted life year (QALY), and the extent to which such estimates fall below 

the thresholds of other programs currently funded by the health system1.  

We document causal evidence of the effect of access to care subsidies and supports on 

care receivers’ subjective survival, quality of life, mental wellbeing and other measures of 

wellbeing. Our intent-to-treat estimates reveal that the rollout of SAAD subsidies gave rise to 

life satisfaction increases by 0.24 points (0.50 with home care supports), depressive symptoms 

decrease by 1 percentage point (0.8 points with home care), as well as survival probabilities 

improve by 3 percentage points (2.6 with home care). We also document significant gains in 

QALYs, with a cost per QALY well below a typical healthcare subsidy program threshold. 

Finally, drawing on the costs of care received, we estimate a back-of-the-envelope measure of 

cost per QALY of the LTC program expansion that can then be compared to standard 

recommendations implemented in health care decision making in Europe. The latter provides 

us with a measure of the value for money (allocative efficiency) of LTC programs which can 

be compared to other health care programs.  

This paper contributes to the literature as follows. First, it provides the first causal 

evaluation of how expanding access to long-term care affects wellbeing and health outcomes, 

focusing on a funding expansion rather than instrumental variable strategies. Second, unlike 

previous studies, it uses nearly two decades of data to capture both immediate and long-term 

effects.  Finally, using these causal estimates, we assess the welfare value of long-term care 

services in terms of cost per QALY, offering insights into the appropriate level of public 

funding for LTC access. 

 
1 In practice, healthcare programs are typically funded when their cost per QALY falls below the threshold of £20,000 in the 
UK and €30,000 in Spain, which guides health system funding recommendations. 
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The rest of the paper is organized as follows. Section 2 presents the background on LTC 

supports and their effects on care receivers’ health outcomes. Section 3 describes the Spanish 

LTC reform, section 4 outlines the empirical strategy, section 5 displays the results. Section 6 

provides some mechanisms, while section 7 offers some extensions. Finally, section 8 outlines 

the QALY methodology and results. Finally, section 9 concludes. 

 

2. Related literature 
 

Long-term care effects on health and health care use. To date, the evidence on the 

impact of home care supports on health and survival remains mixed. While several studies 

report evidence of beneficial effects (Hasche et al., 2010; Markle-Reid et al., 2014; Kadowaki 

et al., 2015; Valluru et al., 2019; Hsieh and Kenagy, 2020; Lei et al., 2022), the findings are not 

conclusive. Some other body of research focuses on comparing the effects of subsides and 

home-based and consumer-directed models, and find some improvements attributed to the 

emotional comfort of being cared for by someone familiar and the higher quality of informal 

care. Carlson et al. (2007) exploit variation form the U.S. Cash and Counselling Program, which 

allowed beneficiaries to hire family or friends for care, and specifically, document evidence of 

higher life satisfaction and fewer unmet needs compared to those individuals receiving home 

care. The most related study to ours is Lei et al. (2025) which examined LTC pilot insurance 

programs in China and documented that both home and institutional care reduced one-year 

mortality by 2.4% and unmet needs by 3.8%, while caregiving subsidies had no significant 

effects. 

The expansion of home care and community services can give rise to potential effects 

on health care. Feng et al. (2010) used a difference-in-differences approach in Shanghai to show 

that public LTC insurance led to a significant reduction in both hospital length of stay and 

inpatient use and spending, especially among those over 80. Wikström (2024) studied a 
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Swedish reform that reduced the cost of elder care and documents an increase in the take up of 

formal care take-alongside improvements in morbidity, and a reduction in preventable 

hospitalizations. Similarly, Bannenberg et al. (2021) found that the introduction of a preventive 

home visit program in Norway reduced hospital admissions by 8%, mortality by 4%, and 

substituted home care for nursing home care over the long term. One explanation is that access 

to care reduced fractures which have been documented to be a powerful independent predictor 

of excess mortality (Piirtola et al., 2008). 

Nonetheless, while these studies report positive outcomes, the overall evidence on home 

care programs remains inconclusive. Valluru et al. (2019) found that integrated, home-based 

primary care improved survival among frail Medicare beneficiaries without increasing 

community care costs. Other studies report no significant health effects from home care 

interventions (Van Rossum et al., 1993; Van den Elzen et al., 2006; McKnight, 2006; Bulamu 

et al., 2021), and even document negative impacts (Theander and Edberg, 2005). Such mixed 

findings likely reflect variation in program design, implementation quality, and target 

populations, underscoring the need to understand better the effects of further access to care 

delivers on relevant outcomes. 

Access to care effects on mental health and subjective wellbeing. LTC services can 

improve mental health among individuals facing unmet needs. Hasche et al. (2010) found that 

users of a U.S. coordinated home care program experienced greater life satisfaction and quality 

of life after one year. Similarly, Markle-Reid et al. (2014) reported that a six-month nurse-led 

intervention in Canada reduced depression and anxiety, and Kadowaki et al. (2015) showed that 

older adults with met home care needs reported higher life satisfaction and less stress and 

loneliness. The relationship between home care quality and well-being was mediated by 

satisfaction with health, family life, and friendships, indicating the broader social impact of 
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quality care (Hsieh and Kenagy, 2020). Lei et al. (2022), using data from China’s LTC pilots, 

found improvements in self-reported health and lower one-year mortality. 

However, findings are not uniform. Ouyang et al. (2019) and Zwar et al. (2019) observed 

that informal care was negatively associated with life satisfaction in China and Germany, partly 

due to dependency and guilt (Borg et al., 2006). In contrast, Kim and Mitra (2022) found that 

Korean LTC beneficiaries were nearly 20% more likely to report good health, with stronger 

effects among long-term users. While public LTC programs can enhance well-being when 

access is sustained and affordable, results remain mixed. McKnight (2006) noted that 

reductions in U.S. home care yielded no health gains, and Dutch studies (Van Rossum et al., 

1993; Van den Elzen et al., 2006) found only short-term benefits, mainly for high-risk groups. 

Likewise, Theander and Edberg (2005) reported lower life satisfaction and greater loneliness 

among formal care recipients than among those receiving informal or no care. Thus, evidence 

on LTC’s impact on wellbeing is inconclusive and largely limited to short-term effects. 

Evidence from LTC reforms on mortality. A limitation of some studies is that their 

empirical strategies do not always provide causal evidence. Two prominent LTC reforms have 

offered quasi experimental evidence of the effect of LTC on wellbeing. Specifically, the 2000 

reform in Japan and the 2008 reform in South Korea. Notably, Japan’s reform focused on 

expanding service-based support rather than offering direct cash benefits, while South Korea 

introduced a comprehensive system that included both home- and facility-based care targeting 

older adults requiring assistance with daily living 

Studies on Japanese reform show limited evidence of effects on mortality. Tamiya et al. 

(2011), using national survey data before and after LTC insurance implementation, found no 

significant improvements in health status or functional ability among care recipients. Similarly, 

Kuzuya et al. (2006) reported reduced mortality among frail adults using day care, though other 
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findings were mixed. For instance, while Tomita et al. (2010) found that respite and day care 

services could help prevent institutionalization or hospital admission, Kato et al. (2009) 

reported that respite stays were associated with an increased need for care. Ishibashi and 

Ikegami (2010) also expressed skepticism about the overall efficacy of day care services. 

Although day and home care appear to yield some health benefits, the evidence surrounding 

respite care remains inconclusive. 

Evidence from South Korea is likewise weak. Sohn et al. (2020) found persistent 

inequalities in mortality after LTC insurance introduction, with higher rates among lower-

middle-income groups, especially home-care users. Kim and Lim (2015) also found no 

significant effects on short-term mortality or independent living. Overall, while some services 

yield specific benefits, broader health and equity gains depend on program design and delivery. 

Evidence on LTC access and survival is mixed. Fujino and Matsuda (2008) found no 

survival effect of informal care for women, and Hernández-Pizarro (2018) reported no 

significant short-term mortality reduction from SAAD access in Catalonia. Given that health 

effects may take time to emerge, impacts could appear in quality of life or mental health rather 

than immediate survival. 

Regarding health care use, several studies document reductions linked to LTC 

expansion. Rapp et al. (2015) found that French Alzheimer’s patients receiving LTC subsidies 

had significantly lower emergency care rates. Costa-Font et al. (2018) showed that Spain’s LTC 

expansion (2004–2015) reduced hospital admissions and utilization, especially among 

beneficiaries of home care. Similarly, Serrano-Alarcón et al. (2022) found that LTC recipients 

(2009–2014) had lower probabilities of avoidable hospital admissions and unscheduled primary 

care visits. 

The effect of access to care on mental health. Barnay and Juin (2016) estimated the 

effects of informal and formal home care on older adults in France, finding that informal care 
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reduces depression risk by 42% and that each additional hour of formal care improves mental 

health by 1.8 points (0–100 scale). The differing impacts likely reflect that formal care meets 

immediate needs, while informal care provides longer-term support. War et al. (2019) found 

that starting to receive informal care was associated with decreased life satisfaction. Prior 

evidence mainly relies on instrumental variable approaches and focuses on short-term effects. 

 This paper extends the literature by analyzing multiple health outcomes—including 

mortality and mental health—and by estimating allocative efficiency (cost per QALY) to 

compare SAAD programs with other publicly funded health interventions. 

 

3. Institutional background 
 

The System of Autonomy and Attention to the Dependent People (SAAD).  The provision 

of care in Spain has heavily relied on informal caregivers, primarily family members. However, 

the rising labour market participation of traditional caregivers cast doubts on the long-term 

sustainability of this model (Costa-Font and Vilaplana, 2022b). Given the decline in the supply  

of informal caregivers, individuals faced the risk of either unmet care needs or, placing a 

significant burden on informal caregivers, which paved the way to the reform.   

The introduction of SAAD was of special interest as it provides for relevant quasi-

experimental evidence of examine the effect of access to care. The reform was conceived in the 

aftermath of the unexpected victory of the Spanish Socialist Workers’ Party (PSOE) in the 2004 

general elections. The results of the election diverged from earlier polling predictions - which 

had forecasted a conservative majority - but was dramatically altered by the Madrid bombings 

that occurred just three days prior (García Montalvo, 2011), and the LTC was one of the “star 

proposals” of an unexpected socialist government that required the support of regional parties. 

The reform was negotiated until the very last minute and heavily amended until by the Spanish 
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Parliament which passed it literally two weeks before its implementation2. The reform took the 

legal form of the Act 39/2006 of 14 December 2006 on the Promotion of Personal Autonomy 

and Care for Dependent Adults led to the set-up (SAAD, following its Spanish acronym). 

SAAD superseded the asset of means tested disability allowances granted solely for a degree 

of care need higher than 65% and according to very strict income thresholds. 

SAAD, introduced in January 2007, established universal access to care based solely on 

assessed needs, subject to residency requirements (at least five years, including the two 

immediately preceding application) and independent of age. Eligibility depended on the degree 

of dependency: moderate cases required at least daily intermittent support, severe cases 

involved assistance two to three times per day, and high dependency entailed continuous, 

intensive support throughout the day. Such care needs were determined according to the 

frequency and intensity of support and assessed using a scale agreed by the Inter-territorial 

Council of Social Services based on a questionnaire and direct observation of the person in their 

usual environment by a qualified professional team3. Upon the assessment an Individualised 

Care Plan (ICP) is designed setting out the care package deemed more suitable given an 

individual’s care needs, namely their level of recognised dependency as well as the availability 

of family supports.  

The System for Autonomy and Care for Dependent People (SAAD) is a program 

financed by general taxation jointly by central and regional governments and topped up by 

 
2 The parliamentary process was as follows: (i) Deadline for amendments: 20th June. (ii) Parliament passed the draft bill on 5th 
October 2006. (iii) The draft bill was referred to the upper house, the Senate, on 18th October 2006. (iv) Deadline for 
amendments: 6th November 2006. Parliamentary groups moved three motions to reject the bill in its entirety and 260 
amendments to modify specific aspects. (v) Parliament passed the Act on 30th November 2006, and (vi) it was published in the 
Official State Gazette (BOE) on 14th December 2006. 
3 The determination of the degree and level of dependency is obtained based on the final score obtained in such assessment, 
and the ranking scale evaluates 47 tasks grouped into the following ten activities of daily living (ADLs): eating and drinking, 
control of physical needs, bathing and basic personal hygiene, other personal care, dressing and undressing, maintaining one’s 
health, mobility, moving outside the home, and housework. Each ADL is assigned a different weight, and there is a different 
scale for individuals with mental illness or cognitive disability. Additionally, the evaluation considers the degree of supervision 
required to perform each task. The final score is the sum of the weights of the ADLs for which the individual has difficulty 
multiplied by the degree of supervision required. The degree of dependency is determined as the result of the sum: not eligible 
(less than 25 points), moderate dependency (25 to 49 points), severe dependency (50 to 74 points), and major dependency 
(above 74 points). Spain’s Royal Decree 504/2007, of 20 April, approved the dependency rating scale established by Act 
39/2006, of 14 December, Promoción de la Autonomía Personal y Atención a las Personas en Situación de Dependencia. 
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means-tested co-payments which differ by the type of care received. The central government is 

responsible for ensuring a minimum level of funding nationwide, thereby guaranteeing a 

common baseline of rights regardless of regional residence. 

This gave rise to both individual and regional variation in the access to subsidies and 

support, which we exploit for identification. Regions set regulations and are responsible for 

needs assessment, benefit administration, and service provision across public, private, and non-

profit providers, with the central government retaining a coordinating role. The SAAD rollout, 

designed prior to the 2007–2008 crisis, initially leveraged existing social service infrastructure, 

followed by recession-driven adjustment and subsequent expansion from 2009. Public 

expenditure rose from €871 million in 2008, increasing by 33% in 2009 and 37% in 2010. Over 

the same period, beneficiary coverage increased from 1% to 1.4% of the population, indicating 

a gradual expansion of programme reach. However, in 2011 and 2012 cuts are already 

beginning to be observed, reflecting negative variations of around 6%. Finally, the spending 

stagnated after the budget cuts from 2013 up to 2020. Finally, in 2021 and 2022, long-term care 

budget increased again to 2,902 million euros, 23.3% more than in 2021 and twice the amount 

registered in 2018. 

Figure 1 shows that SAAD was rolled out rapidly, leading to a marked increase in long-

term care spending. Public expenditure on long-term care rose significantly during these few 

years, nearly doubling from €3,809 million (0.36% of GDP) to €8,004 million (also 0.36% of 

GDP) between the program’s inception and 2010 (Gómez et al., 2012), as depicted in Figure 

A4 in the Appendix. 

 

Caregiving subsidies and supports. The rollout of SAAD encompassed the inception of 

a range of subsidies and supports – including home care support, supports for day and night 

care centres, telecare and residential care-. Upon an individual’s assessment of its care needs 



 
 

 12 

individuals receive an individual care plan (ICP), namely an individual specific package of 

either subsidies or supports. Subsidies took three different forms: a personal assistance 

allowance, the service-linked cash benefit, and the caregiving subsidy for non-professional 

(informal) carers. A personal assistance allowance was designed to support the employment of 

a caregiver for a specified period, though in practice it has seen very limited uptake. Financial 

assistance linked to services was provided when it was not possible to deliver the public services 

specified in the ICP; in such cases, these were replaced by a cash allowance intended for the 

procurement of care from accredited private providers. The caregiving subsidy is allocated to 

individuals being supported by informal caregivers after the consideration of their housing and 

other conditions.  

Although caregiving subsidies were originally intended in exceptional circumstances, 

they were granted in practice whenever no accredited public or private caregiver was available 

to deliver the required care in the ICP. Eligibility for a subsidy requires that the care be provided 

by a family member who has already been performing caregiving duties during the year 

preceding the application4. Figure 2 illustrates the trends in the total volume of caregiving 

subsidies over time, as well as their share relative to overall spending on SAAD subsidies and 

supports. The figure suggests that as the SAAD was rolled out, the uptake of caregiving 

subsidies declined as individual were able to find local caregivers alongside the specifications 

of the ICP.  

 
 

Figure 1. Trends in long-term care spending in Spain 

 
4 However, the monetary value of the subsidy covers only a small fraction of the actual cost of care and is further 
subject to co-payment deductions based on the beneficiary’s income level. 
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Note: This figure shows the evolution of long-term care spending as a percentage of GDP. The vertical line 

indicates the start of the SAAD. Source: OECD, 2023. 

 
Figure 2. Caregiving subsidies as total caregiving subsidies (thousands) and % of total benefits 

 

 
Note: This figure shows the evolution of the number of caregiving subsidies: total number of 
people receiving this benefit and percentage of total benefits granted. Source: own work using 
data from Estadística mensual - Instituto de Mayores y Servicios Sociales (imserso.es) 

 

Rollout of SAAD and austerity spending cuts. The rollout initially targeted individuals 

with severe (“major”) dependency in 2007 and was gradually extended to moderate levels of 

need. Table 1 reports the evolution of care hours and the monetary value of home-based support. 

However, following the European Commission’s recommendations, austerity measures led to 

an adjustment period between 2012 and mid-2015, slowing the expansion of the programme. 

Indeed, the Royal Decree 20/2012 of 13 July 2012 entailed a reduction of the benefits of SAAD 

to comply with public deficit targets and spending stagnated between 2011 and 2015 at around 

0.7% of GDP (below the EU average of 1.6%) (European Commission, 2015).  
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[Insert Table 1 about here] 

 

Co-payments were increased, requiring beneficiaries with monthly incomes above €532 

- as of 2012- to contribute progressively more, up to 90% of service costs. This obligation, 

previously limited to residential care, which was subsequently extended to all services and cash 

benefits. These measures formed part of austerity adjustments following Spain’s 2012 public 

deficit (8.9%), leading to significant budget cuts to SAAD under Royal Decree 20/2012. 

The measures introduced included a 13% reduction in the National Government’s 

contribution to financing the minimum level of protection, and the elimination of social security 

contributions for non-professional carers, which had previously been covered by the 

government—although carers could choose to remain in the scheme by paying the full amount 

themselves. Additionally, caregiving subsidies for informal caregivers were immediately 

reduced by 15%, alongside a cut in the hours provided by home help services. A maximum 

suspension period of two years was established for receiving caregiving subsidies from the date 

of eligibility. Altogether these measures represented an estimated budgetary saving of 2,278 

million euros between 2012 and 2014. 

The SAAD began to show signs of recovery in mid-2015, when there was an increase 

in the number of applications, the number of individuals assessed, and the proportion of SAAD 

beneficiaries relative to the total population, which contributed to a reduction in waiting lists 

(Jiménez-Martín and Viola, 2017). A key driver of this growth was the long-delayed 

incorporation of moderate dependents into the system, finally implemented from mid-2015. 

However, progress was hindered by additional financial constraints, particularly the failure to 

pass the general state budget bill for two consecutive years (2019 and 2020), resulting in 

continued reliance on the extended 2018 budget. A decade after the system's inception, the 
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actual number of beneficiaries with entitlements had fallen significantly short of the projections. 

Nonetheless, in 2021 and 2022, the general state budgets included a substantial increase in long-

term care funding—23.3% higher than in 2021 and double the amount allocated in 2018 

(Jiménez-Martín and Viola, 2022). 

 

4. Data and Empirical Strategy 
 

4.1. Data and variables 
 
Given the absence of a consolidated administrative dataset on long-term care services 

and supports in Spain, and the reliance on survey-based measures for health outcomes, we draw 

on the Spanish sample from SHARE (Survey of Health, Ageing and Retirement in Europe) for 

Wave 1 (2004), Wave 2 (2006/2007), Wave 4 (2011), Wave 5 (2013), Wave 6 (2015), Wave 7 

(2017), Wave 9 (2021/2022).5 We do not include Wave 8 to avoid our estimates to be 

contaminated by the COVID-19 pandemic. SHARE is the European equivalent of the Health 

and Retirement Survey. SHARE interviews all individuals aged 50 and over at the time of 

sampling who have their regular residence in the respective SHARE country. All respondents 

who participated in any prior wave are included in the longitudinal sample. New partners 

residing in the household are also interviewed, regardless of age. Individuals are excluded from 

baseline or refreshment samples if they are institutionalised, abroad for the entire survey period, 

unable to speak the official language(s), or have an unknown address. 

The Spanish SHARE sample follows the core survey design, ensuring 

representativeness across regions and key demographic characteristics, including age and 

gender. Previous studies have documented both the high quality and comparability of SHARE 

data across countries, as well as its suitability for population-representative analyses of 

 
5 Unfortunately, wave 3 could not be included as it is not comparable with the other waves. 
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individuals aged 50 and above. The Spanish SHARE sample is representative of the population 

aged 50+ living in private households, conditional on the use of appropriate sampling weights 

(Börsch-Supan et al., 2013; Bergmann et al., 2019). 

The initial sample consists of 29,002 observations (2,711 for the pre-SAAD period 

(2004-2006) and 26,291 observations for the post-SAAD period (2007-2022). The sample is 

divided into three groups as depicted in Table 2, namely: (i) those receiving disability benefits 

or caregiving subsidies (4%-5%); (ii) individuals receiving home care supports (7% in the pre-

SAAD period and 10% in the post-SAAD period); and (iii) individuals not receiving any type 

of subsidy or support (89%-86).  

[Insert Table 2 about here] 

We consider the following outcomes:  

Life satisfaction. This (ordinal) variable is defined using the following question: ‘On a 

scale from 0 to 10 where 0 means completely dissatisfied and 10 means completely satisfied, 

how satisfied are you with your life?’.  

Loneliness: Loneliness is a key risk factor for depression (Ge et al., 2017) and is 

associated with a range of adverse health outcomes, including dementia (Kuiper et al., 2015), 

suicidality (Stickley & Koyanagi, 2016), coronary heart disease (Valtorta et al., 2016), and 

increased mortality risk (Holt-Lunstad et al., 2015), contributing to higher healthcare 

expenditure (Mihalopoulos et al., 2019). 

We use the short three-item version of the Revised UCLA Loneliness scale (henceforth, 

R-UCLA, Russell et al., 1978). The wording of the items is: “How often do you feel isolated 

from others? How often do you feel you lack companionship? How often do you feel left out?”. 

In each case, the available responses are: 1. Often, 2, Some of the time, 3. Hardly ever or never. 

SHARE has created a scale ranging from 3 (not lonely) to 9 (very lonely). 
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Depression. We use the EURO-D scale which has been applied to identify depressive 

symptoms in European countries (Prince et al., 1999). EURO-D is a 12-item scale in which the 

respondent is asked whether in the past month he/she has experienced any of the following 

symptoms: ‘depressed mood’, ‘pessimism’, ‘suicidality’, ‘guilty feelings’, ‘sleep problems’, 

‘loss of interest’, ‘irritability’, ‘less appetite’, ‘fatigue’, ‘lower levels of concentration’, ‘less 

enjoyment in life’ and ‘tearfulness’. A score greater than 3 out of 12 signals a depressive 

disorder, for which therapeutic intervention would be recommended (Dewey and Prince, 2005).  

Survival. Death is identified by linking the main questionnaire in one wave with the end-

of-life questionnaire in the subsequent wave. For deceased respondents, an end-of-life interview 

is conducted with a proxy, either in person or by telephone. Proxy respondents may include a 

family or household member, neighbour, or another close contact. This interview provides 

detailed information on the respondent’s final year of life and the circumstances surrounding 

death.. We define a binary variable that takes the value 1 if the individual has survived between 

two consecutive waves and 0 if the individual has died. 

Since not all respondents from one wave participate in the next wave (due to unavailable 

localization), we investigated the potential presence of attrition bias. To do this, we estimated 

a series of attrition probit models following Fitzgerald et al. (1998) and conducted pooling tests 

to compare the equality of coefficients between the initial sample with and without attritors, 

using the Becketti-Gould-Lillard-Welch test (Becketti et al., 1988). Specifically, we first 

regressed the outcome variables from the first wave on household characteristics, an attrition 

indicator, and interactions between the attrition indicator and the explanatory variables. We 

then tested the joint significance of these interaction terms and the attrition indicator to assess 

whether the effects of the explanatory variables differ between households that attrite and those 

that remained in the sample. The results suggest that attrition is conditionally random, 

indicating it is unlikely to bias our estimates. The small pseudo-R-squared from the attrition 
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probits, which can be interpreted as the proportion of the attrition that is not random, from the 

Becketti-Gould-Lillard-Welch test (Outes-Leon and Dercon, 2008), reinforces our previous 

diagnostic. 

 

4.2.Empirical Strategy.  
 

4.2.1. Coarsened exact matching 
 

We examine whether the expansion of LTC access resulting from the introduction 

of SAAD exerted an impact on survival, depression, loneliness, and life satisfaction using 

a strategy that combines an innovative sample selection method, the coarsened exact 

matching (CEM), with either a Difference-in-Differences (DiD) or an event studies 

estimation strategy (plus other options for robustness). The introduction of SAAD enables 

a difference-in-differences design, comparing outcomes between recipients and non-

recipients of long-term care benefits before and after the programme’s rollout. 

 

Our approach aims to ensure that treatment and control groups are as similar as possible 

in terms of covariate distribution (Ho et al, 2007), as well as between before and after 

introduction of the SAAD. The main advantage of the combination of DiD with CEM matching 

is that it ensures the robustness of our estimates in the sense that, under weak conditions, the 

causal estimates should be consistent (Ho et al., et al., 2007).  The most widely used current 

methods, propensity score and Mahalanobis matching, belong to the class of matching methods 

known as 'same-percentage bias reducers', which do not guarantee any level of imbalance 

reduction in any given data set. Their properties hold only on average across all samples and 

even then, only by assuming several usually unverifiable assumptions about the data generation 

process. Iacus et al. (2011) show that CEM dominates existing commonly used matching 

methods in its ability to reduce imbalance, model dependence, estimation error, bias, variance, 
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mean square error, and others. Furthermore, CEM works by sampling and requires no 

assumptions about the data generation process and guarantees that the imbalance between 

treated and matched control groups will be no greater than the user's ex ante choice.  

CEM matching can be used with repeated cross-sectional data (Iacus et al. 2012, 

Heckman et al., 1998). The strategy consists of simultaneously matching using a set of possible 

confounders which are coarsened, reducing the number of possible matching values for a given 

covariate with the aim of increasing the number of matches achieved. The most widely used 

current methods, propensity score and Mahalanobis matching, belong to the class of matching 

methods known as 'same-percentage bias reducers', which do not guarantee any level of 

imbalance reduction in any given data set. Their properties hold only on average across all 

samples and even then, only by assuming several usually unverifiable assumptions about the 

data generation process. Iacus et al. (2011) show that CEM dominates existing commonly used 

matching methods in its ability to reduce imbalance, model dependence, estimation error, bias, 

variance, mean square error, and others.  

Unlike propensity score matching (PSM), which requires model estimation and iterative 

ex-post balance checking, CEM applies exact matching on temporarily coarsened covariates, 

guaranteeing that adjustments to imbalance on one dimension do not inadvertently worsen 

imbalance on others (Iacus et al. 2012). This design-based approach yields matched samples 

with bounded imbalance, reduced model dependence, and automatic restriction to common 

support, thereby preventing the extrapolation problems frequently observed with propensity-

score-based pruning. Because CEM is nonparametric, transparent, and extremely fast, it 

facilitates a preprocessing stage that approximates a blocked experimental design, on which 

subsequent outcome models can be estimated with markedly lower risk of misspecification.  

In contrast, a substantial body of methodological research shows that PSM can increase 

imbalance, inefficiency, and bias under common applications. Specifically, PSM approximates 
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a completely randomized experiment rather than a blocked design, making it “blind” to sources 

of imbalance that other matching methods, including CEM, can eliminate (King & Nielsen, 

2019). When pruning becomes aggressive (e.g., tightening calipers), PSM may even produce 

more imbalance than the original data, a phenomenon known as the PSM paradox (King & 

Nielsen, 2019). Although comparative studies confirm that CEM may lose precision when 

applied to very high-dimensional covariate sets, they also show that CEM generally achieves 

superior multivariate balance, especially when the analyst can identify a focused set of strong 

confounders and define substantively meaningful coarsenings (Ripollone et al., 2020). Tetteh 

et al. (2019) have found that CEM is preferable to other matching procedures (e.g. propensity 

score matching) in terms of more efficient processing and reduced model dependence, variance 

and bias.Given these properties, CEM provides a more robust and defensible design stage for 

our study, ensuring that subsequent causal estimates rest on tightly controlled imbalance and 

reduced reliance on outcome-model assumptions.  

Our choice is based in the fact that CEM reduces any imbalance in covariates between 

treated and control units. CEM incorporates properties of the exact matching procedures and 

allows the balance between treated and control groups to be chosen ex-ante. After applying the 

CEM method, a weighting variable is retrieved to equalise the number of observations within 

the comparison groups.  

We define for each year (before and after the introduction of SAAD), two groups of 

respondents of SHARE, selecting age, gender, marital status, years of education, income, and 

comorbidities as pre-treatment covariates for matching because the literature on long-term care 

(LTC) consistently shows that these factors jointly shape both need for care and assignment to 

care modality (formal home care vs. informal/family care), as well as access and intensity of 

SAAD benefits. 
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Age. LTC need and intensity rise sharply with age, with steep increases in ADL/IADL 

limitations among the 80+ population. In Spain, demographic aging and the high share of 

oldest-old are central drivers of LTC use, including home care and allowances (Costa-Font 

et al., 2023; WHO/WKC Spain case study). Matching on age thus helps balance baseline need 

and the probability of qualifying for, and substituting between, formal services and 

cash-for-care.  

Gender. The Spanish system exhibits pronounced gender asymmetries: women are both 

more likely to need care (given longevity) and overwhelmingly more likely to provide it 

(informal and formal). Evidence for Spain documents that women account for most caregivers 

in both spheres, influencing the chances that a dependent person receives family care versus 

contracted services (Costa-Font et al., 2023a; WHO country brief). Controlling for gender 

addresses systematic differences in care availability and modality.  

Marital status. Spousal availability is a strong predictor of informal care receipt; 

countries and reports emphasizing support to informal carers routinely list identification and 

inclusion of family carers as a key determinant of care arrangements (Eurocarers policy 

briefing; WHO country brief for Spain). In Spain’s SAAD, the presence of a spouse/partner 

often shifts the margin between formal home help and allowances linked to informal care.  

Years of education. Education proxies health literacy, navigation capacity, and social 

capital, which affect application, take-up, and the mix of services vs. allowances chosen within 

SAAD’s menu (WHO/WKC case and country brief; Díaz-Tendero & Ruano, 2024). Higher 

education tends to correlate with more successful access to formal services, and with 

preferences for professional care rather than demanding family care regimes.  

Income. In Spain, SAAD includes co-payments and income-/wealth-sensitive 

contributions; affordability constraints and the distribution of cash benefits vs. in-kind services 

vary across regions and income levels (WHO/WKC Spain; WHO country brief). Consequently, 
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income influences both eligibility to specific options and care modality, making it a key 

confounder for formal home-care receipt. Broader EU evidence also links underfunding and 

user charges to substitution away from formal services toward informal care (European 

Commission, 2021). 

Comorbidities (health status/functional need). Eligibility and intensity in SAAD are 

graded by dependency severity (functional limitations and health status). Comorbidities raise 

care intensity and tilt choices between home help, day centers, residential care, and cash for 

informal care; Spain’s reports repeatedly emphasize that degrees of dependency channel 

beneficiaries to different service portfolios (WHO/WKC Spain; WHO country brief).  

In short, these six covariates jointly capture need (age, comorbidities), household supply 

of caregiving (marital status, gender), and socioeconomic/behavioural capacity to access and 

finance care (education, income)—all of which are theoretically and empirically linked to care 

modality under SAAD.  

An additional advantage of the CEM estimator over the standard matching procedure is 

that it allows us to control for unobserved time invariant factors. This implies that we assume 

that the outcome variables of interest of the treated and control units, in the absence of any 

treatment show the same growth trajectory, i.e., the parallel trend assumption of the DiD 

method.  

Table B2 documents comparable descriptive statistics for socio-demographic variables 

for the initial sample and the sample after CEM. Table B3 also compares the L1-statistic the 

initial sample (29,002 observations) and the sample obtained after applying CEM (26,738). In 

Coarsened Exact Matching (CEM), the L1 statistic is a multivariate imbalance measure 

computed over the joint histogram of coarsened covariates that quantifies how dissimilar the 

treated and control distributions are after coarsening; it is effectively a normalized total 

variation (Manhattan) distance between the two empirical distributions across strata defined by 
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the chosen bins, where L1 = 0 indicates perfect global balance and larger values indicate worse 

balance (and less overlap) (Iacus et al., 2012). Practically, analysts report pre-match vs. 

post-match L1, using the reduction in L1 as an aggregate indicator that the design stage 

improved balance beyond univariate checks; because L1 is computed on the joint distribution, 

it can reveal imbalances invisible to single-covariate diagnostics. We appreciate a significant 

reduction in imbalance for all explanatory variables.  

 

4.2.2. Event Study.  
 

We estimate the following event-study specification: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = � 𝛽𝛽𝑗𝑗1{𝜌𝜌𝑖𝑖𝑖𝑖 = 𝑗𝑗}
𝑗𝑗≠−1

+𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖𝛼𝛼1 + 𝐸𝐸𝑖𝑖 + 𝑅𝑅𝑖𝑖+𝑇𝑇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖                        (1) 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 is the outcome variable (depression, life satisfaction, loneliness and survival) 

of individual i living in region r and interviewed in year t. 1{𝜌𝜌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑗𝑗} denotes the leads and 

lags of SAAD implementation, which allow us to analyze non-parametrically differences 

between beneficiaries and non-beneficiaries of SAAD in years prior to and after the onset of 

SAAD.  

𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 refers to a vector of control variables including the respondent’s sociodemographic 

characteristics (age, sex, marital status, level of education, body mass index, degree of 

dependency rated by the Katz’s index6, self-reported health status, chronic illness, smoking and 

drinking habits, days stayed at hospital during last year for surgery or medical tests, days stayed 

at hospital during last year due to mental health problems, number of days stayed in other 

institutions other than a hospital or a nursing home during last year (i.e., institutions for 

 
6 The Katz Index (Katz, 1983) determines functional status as a measurement of the ability to perform six ADLs independently. 
We have computed this index using the information on ADLs provided by SHARE. Respondents have been classified into four 
categories: Katz_0 indicates that the individual performs all activities independently; Katz_1 indicates that the individual 
performs four or five activities independently; Katz_2 indicates that the individual only performs two or three activities; Katz_3 
indicates that the individual needs help for all these activities (or all but one). 
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rehabilitation, convalescence), visits to general practitioner during last year, sedentary lifestyle, 

living alone, living in a rural area). 

 𝐸𝐸𝑖𝑖𝑖𝑖 is a vector of regional economic characteristics according to the respondent’s place 

of residence (real per capita GDP, unemployment rate), which helps to control for the effect of 

potentially relevant macroeconomic conditions. All regressions are estimated using calibrated 

sampling weights.7 Finally, 𝑅𝑅𝑖𝑖 and 𝑇𝑇𝑖𝑖 denote regional and year fixed effects, respectively, and 

𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 is an individual-specific error term.  

Evidence that beneficiaries and non-beneficiaries exhibit similar time-varying changes 

in outcomes prior to SAAD is suggestive of the presence of parallel trends. Furthermore, we 

directly test whether beneficiaries and non-beneficiaries present different pre-reform trends by 

means of a joint F-test that all pre-SAAD dummies are equal to zero (𝐻𝐻𝑜𝑜: 𝜌𝜌𝑖𝑖𝑖𝑖𝑖𝑖 = 0 for 𝑗𝑗 < 0).  

4.2.3. Difference-in-differences 
 

Several studies have used a DiD strategy to analyse the effect of the introduction of a 

new policy (Winkelmann, 2004; Chou et al., 2010). Our empirical strategy relies on a DiD 

design with staggered treatment adoption (Callaway and Sant’Anna, 2021), where treatment 

status is absorbing. In this model estimation, we consider the overall effect of the SAAD; that 

is, we distinguish between the pre-SAAD period (2004–2006) and the post-SAAD period 

(2007–2020). Subsequently, in Section 7, we have included an extension to estimate the effect 

of the budgetary cutbacks (2012–2017).  

The treated group consists of individuals who receive long-term care benefits in Spain 

after the implementation of the SAAD reform, either in the form of caregiving subsidies (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) 

or home care assistance (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖). The control group is defined as individuals who do not 

 
7 SHARE provides two types of weights. The sampling design weights are defined as the inverse of the probability of being 
included in the sample of any specific wave. Although these weights compensate for the unequal selection probabilities of the 
sample units, unbiased estimators of the population parameters can only be obtained under the ideal situation of complete 
response. Unfortunately, given that SHARE data are affected by problems of unit non-response and sample attrition, estimators 
constructed using sample design weights alone may be biased (Lessler and Kalsbeek, 1992). The strategy used by SHARE to 
cope with these problems relies on the ex-post calibration procedure of Deville and Särndal (1992).  
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receive any type of long-term care support (neither cash benefits nor in-kind home care 

services) throughout the observation period. The main comparison of interest is therefore 

between individuals who transition into SAAD benefits after the reform and those who were 

either untreated or received different types of support prior to the reform, thus capturing the 

differential effect of the SAAD policy relative to the pre-existing system. Specifically, we 

compare changes in outcomes for individuals who receive long-term care benefits under the 

SAAD system after its implementation with the counterfactual evolution of outcomes among 

individuals who do not receive any form of LTC support. In addition, we exploit the 

institutional shift from pre-SAAD benefits —such as disability allowances (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) and home 

care benefits (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖)— to post-reform benefits —caregiving subsidies (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) and home care 

assistance (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖)— in order to identify the incremental effect of the reform. This approach 

allows us to distinguish between the effect of receiving LTC support per se and the additional 

effect attributable to the SAAD reform. 

 Our specification is defined as follows: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑋𝑋′𝑖𝑖𝑖𝑖𝑖𝑖𝛼𝛼0 + 𝛼𝛼1𝐸𝐸𝑖𝑖𝑖𝑖 + 𝛼𝛼2𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼3𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑅𝑅𝑖𝑖+𝑇𝑇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (2)           

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 is the outcome (loneliness, life satisfaction, depression symptoms, survival 

probability8) of respondent i living in region r in year t. The key covariates of our specification 

are as follows: (i) 𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 is a binary variable equal to 1 if the care recipient received a disability 

allowance before the SAAD, and 0 otherwise; (ii) 𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 is a binary variable equal to 1 if the care 

recipient received an allowance from the SAAD, and 0 otherwise; (iii) homecare support 

𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 , is a binary variable equal to 1 if the care recipient received publicly funded homecare 

 
8 The linear probability model turns out to be a much more friendly environment, as compared to a probit model, for detecting 
and interpreting the coefficients of interaction terms (Angrist & Pischke, 2009). Ai and Norton (2003) show that the interaction 
effect in a nonlinear probit model is not necessarily equal to the marginal effect in the linear probability model. In non-linear 
models the ordinarily reported standard errors and marginal effects of interacted variables require corrections. For the 
benchmark specification we compare the standard errors of the linear probability model, with the non-corrected and corrected 
standard errors of the probit model. 
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before the SAAD, and 0 otherwise; and (iv)  𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 is a binary variable equal to 1 if the care 

recipient received publicly funded homecare support after the SAAD, and 0 otherwise.  

𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖 , as in equation (1), refers to a vector of control variables including the respondent’s 

sociodemographic characteristics,9 𝐸𝐸𝑖𝑖𝑖𝑖 is a vector of regional economic characteristics 

according to the respondent’s place of residence (real per capita GDP, unemployment rate), 

which helps to control for the effect of potentially relevant macroeconomic conditions; 𝑅𝑅𝑖𝑖 and 

𝑇𝑇𝑖𝑖 denote regional fixed effects and year fixed effects, respectively, and 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 is an individual-

specific error term. 

We have addressed potential endogeneity concerns by estimating an instrumental 

variable model as in Costa-Font et al. (2022)10. All instruments used were relevant, and do not 

reveal weak instrument concerns as they are all decision taken before the reform and exerted 

no influence on it. IV and OLS estimates, including 95% confidence intervals, were highly 

consistent. However, as discussed in Bertrand et al. (2004), one of the concerns is that the 

difference-in-difference specifications may underestimate the standard errors coefficient. We 

overcome this problem by applying block bootstrap (Efron and Tibshirani, 1994), because it 

maintains the autocorrelation structure, grouping all the observations that belong to the same 

region.  

Given the progressive implementation of SAAD, treated individuals are those classified 

as highly dependent in 2007, while SAAD in 2011 included the latter, those classified as severe, 

 
9 We categorize the explanatory variables in several groups (see Table B1 for the precise definition of these variables and Table 
B2 for descriptive statistics): (i) demographic characteristics (age, sex, marital status, and level of education); (ii) health and 
lifestyle variables (body mass index, degree of dependency rated by the Katz's index, chronic illness, smoking and drinking 
habits, self-reported health status and sedentary lifestyle; (iii) use of healthcare services (days stayed at hospital during last year 
for surgery or medical tests, days stayed at hospital during last year due to mental health problems, number of days stayed in 
other institutions other than a hospital or a nursing home during last year (i.e., institutions for rehabilitation, convalescence), 
visits to general practitioner during last year); (iv) household and environmental related variables (living alone, living in a rural 
area, adjusted income and wealth).  
10 The instruments include whether the socialist party runs the regional government - given that it was a proposal 
of the socialist party in power and hence its electoral commitment to the implementations of the LTC reform: the 
2004 publicly funded homecare coverage index, the 2004 average monthly homecare hours and the 2004 public 
cost per hour. These variables capture pre-SAAD regional variations in formal care provision which could have 
influenced the speed of the reform. 
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and some moderate dependents (Level 2). Finally, from 201311 onwards, SAAD covered all 

dependents. Our main coefficients of interest are 𝛼𝛼3 and 𝛼𝛼5 which measure the effect of 

caregiving subsidies and home supports after the SAAD on the four outcomes of interest.   

 

4.2.4. Specification checks.  
 

A plausible identification problem is that the awarding of LTC benefits may be 

correlated with other contemporary shocks. For example, the incidence of the economic crisis 

in 2008 may have difficulted the rollout of the SAAD. To address this concern we include the 

unemployment rate in the vector of controls. Second, we run a falsification test based on the 

change in unemployment rate between 2008 and 2013. We bin regions in 4 quartiles and re-

estimate equation (2) with quartile-by-year fixed effects. This specification allows us to test 

that common time shocks across regions varying according to recession severity have no effect 

on our results.  

We also check if the relationship between the outcomes of interest and the SAAD 

benefits arises from unobserved common shocks. For example, increasing life expectancy could 

lead to a spurious correlation between the outcomes and the SAAD resulting from the 

overarching trends, but not by the LTC policy itself. To address this concern, we consider 

additional specifications that include common shocks using region-specific linear trends and a 

fixed effects model with interactions.  

A common concern in difference-in-differences settings is that treated and control units 

may follow different underlying trends. To account for this possibility, we augment (2) with 

region-specific linear time trends: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖′ 𝛼𝛼0 + 𝐸𝐸𝑖𝑖𝑖𝑖′ 𝛼𝛼1 + 𝛼𝛼2𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼3𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑅𝑅𝑖𝑖 + 𝛾𝛾𝑖𝑖𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 . (3) 

 
11 However, health-related variables recorded in SHARE do not allow distinguishing between the three degrees of dependency 
because the ranking scale used by SAAD involves a higher number of ADLs. 
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This specification absorbs gradual, region-specific evolutions that could otherwise 

confound policy effects, while still leveraging within-region variation over time.  

Linear trends may be too restrictive if regions respond differently to aggregate shocks 

in a non-linear manner. We therefore estimate a more flexible model with interactive fixed 

effects, which allows for non-linear region-specific time patterns generated by a small number 

of unobserved common factors: 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖′ 𝛼𝛼0 + 𝐸𝐸𝑖𝑖𝑖𝑖′ 𝛼𝛼1 + 𝛼𝛼2𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼3𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼4𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛼𝛼5𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 + 𝑅𝑅𝑖𝑖 + 𝑓𝑓𝑖𝑖′𝜆𝜆𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖 . (4) 

 

In (4), 𝑓𝑓𝑖𝑖is a vector of time-varying common factors and 𝜆𝜆𝑖𝑖is a vector of region-

specific factor loadings. This low-rank component 𝑓𝑓𝑖𝑖′𝜆𝜆𝑖𝑖captures unobserved common shocks 

(e.g., macroeconomic, institutional, or health-system shocks) that affect all regions but with 

heterogeneous intensity, thereby accommodating potentially non-linear region-specific 

trajectories over time, and 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖is an idiosyncratic component. This approach follows the 

interactive effects (linear factor) framework discussed by Gobillon and Magnac (2016).  

 

5. Results 

5.1. Event study estimates.  

Figure 3 presents the main results. With only two pre-treatment observations, the 

parallel trends assumption appears to hold for three of the four outcomes, though this may 

raise concerns about robustness. To address this, we exploit semi-annual variation in the data 

to increase the number of pre-treatment periods. Figure A5 in the Appendix replicates the 

analysis with two additional pre-treatment observations, showing that the parallel trends 

assumption is satisfied across all outcomes under this specification. 
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Figure 3. Event-study of the effect of access to long term care servicies and supports on  
health and wellbeing  

  

  
Note: This table displays the event study coefficients of the four outcomes of interest for individuals receiving care subsidies 
and home care supports.  Period 0: implementation of SAAD.  Period -1 corresponds to pre-SAAD situation (year 2004).  
Periods 1 to 6 corresponds to the situation after SAAD. Source: Own work using SHARE. 
  

 

Turning to policy effects, we find significant changes in three outcomes following 

the introduction of SAAD: higher life satisfaction and survival probability, and lower 

loneliness. The effects on survival and loneliness are significant and of similar magnitude 

across both caregiving subsidies and home care support programmes. In contrast, the 

increase in life satisfaction is substantially larger among home care recipients. The estimated 

effect on depression is negative, but not statistically significant. 

Given the short pre-reform window, standard pre-trend tests have limited power and 

conditioning on their insignificance may bias inference (Roth, 2022). We therefore do not 

rely solely on these tests, and instead complement the event-study analysis with robustness 
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and sensitivity checks. In particular, we implement an Honest DiD approach (Rambachan 

and Roth, 2023), which bounds potential post-treatment deviations from parallel trends 

relative to observed pre-treatment differences.. 

Specifically, we compare the size of deviations in the pre-SAAD period with effects 

observed after SAAD; if post-SAAD effects are larger, this supports the presence of a 

genuine treatment effect. To operationalize this, we compute adjusted confidence intervals 

based on multiples (0.1, 0.25, 0.5, 1, and 2) of the largest pre-treatment deviation and contrast 

them with the original 95% confidence interval that assumes no trend violation. As 

illustrated in Figure A6, our estimates remain robust even when allowing for violations up 

to twice the magnitude of the largest pre-SAAD difference, meaning the effects persist under 

sizable relaxations of the parallel-trends assumption. Hence, reversing our baseline estimates 

would require post-treatment departures substantially larger than anything observed prior to 

treatment. 

 

5.2. DiD estimates.  

Table 3 displays our main estimates for the four main outcomes—loneliness, life 

satisfaction, depressive symptoms, and survival—based on the CEM-corrected sample and 

a pooled OLS DiD model, across four progressively nested specifications using the yearly 

data. In the next comments, we focus on the specification which includes the most complete 

set of explanatory variables (M4).  

Post-SAAD reduces loneliness in 0.61 points for caregiving subsidies and 0.52 points 

for home care supports. While disability allowances had a significant pre-reform effect of –

0.52 points, home care supports showed no significant pre-reform impact. This indicates that 

the “protective” effect against loneliness has increased by 18% for caregiving subsidies, and 

that home care supports now significantly reduce loneliness—although by 15% less than 
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subsidies. Life satisfaction rises by 0.24 Likert points among those receiving subsidies and 

0.50 Likert points among those with home care supports post-reform, with no pre-reform 

benefits showing significant effects; the impact of home care supports is twice that of 

subsidies in this case. 

Exposure to SAAD reduces depressive symptoms by 1 pp for caregiving subsidies 

and 0.8 pp for home care supports, with no pre-reform effects and a 13% stronger impact for 

subsidies. After the reform, survival rises by 3 pp and 2.6 pp, respectively, again with no 

pre-SAAD differences. Overall, the estimates indicate that SAAD improves all outcomes: 

subsidies are more effective in reducing loneliness and depression and in increasing survival, 

while home care support yields larger gains in life satisfaction, consistent with its stronger 

association with longevity. 

.  

[Insert Table 3 about here] 

5.3.Specification exercises.  

 

To enhance the reliability of the estimates in Table 3, we have carried out some 

additional analyses. First, by introducing half-yearly time fixed effects instead of yearly time 

fixed effects. Figure A7 shows a comparison with the estimates in Table 3 (M4), suggesting 

barely any difference in the magnitudes of the coefficients.Second, Table C1 presents the 

estimates corresponding to specification (3), which includes a region-specific linear trend, 

and Table C2 shows the estimates including time-varying common factors with 

heterogeneous effects across cross-sections, respectively.  

Finally, to facilitate a better comparison of these alternative specifications, Figure C1 

compares our main estimation (Table 3; M4) with Equation 3 (an alternative specification 

incorporating region-specific linear trends and a fixed-effects model with interactions), 
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Equation 4 (an alternative specification with a multi-factor structure of time-varying 

common factors with heterogeneous effects across cross-sections) and a falsification test 

(dividing the regions into four quartiles according to the 2008–2013 unemployment rate and 

re-estimating with quartile-by-year fixed effects). We observe that the sign and significance 

of the coefficients are maintained, but those of the alternative specifications show larger 

effects (in absolute terms). Therefore, the main specification (Table 3: M4) can be 

considered as a lower (conservative) threshold for the long-term effects of the SAAD on 

outcomes.  

 

5.4.Heterogeneity.  

This section examines heterogeneous effects of caregiving subsidies and home care 

support across four outcomes. We consider heterogeneous effects by age, sex, place of 

residence, household size, dependency level, income, and wealth. Tables A1–A4 report OLS-

DiD estimates based on the CEM-adjusted sample. 

Gender. The impact of home care supports on loneliness is 133% higher for women (-

0.58 points versus -0.44 points) and the impact on the probability of survival is very small for 

men (only 1.3pp for home care supports), but much more significant for women (4.6pp for 

caregiving subsidies and 3.6pp for home care supports).  

Age. The reduction in loneliness derived from receiving home care supports is 

increasing with age (from -0.20 points for 50-64 years to -0.47 points for 80 years and older). 

The greatest increase in the probability of survival corresponds to the cohort aged 80+ receiving 

caregiving subsidies (+5.6 pp.), twice as much as when receiving home care supports (2.8 pp.) 

in the same age cohort, and four times more than for the 65-79 cohort (1.2pp-1.3pp.).  

Place of residence. For all outcomes, receiving caregiving subsidies or home care 

supports results in a decrease in loneliness and depression or an increase in life satisfaction and 
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survival that is more intense for people living in a rural area. Receiving caregiving subsidies 

increases life satisfaction (0.95 points in rural areas and 0.27 points in urban areas), which is a 

beneficial effect in both cases, but 353% more intense in rural areas.  

Household size. Receiving some type of LTC benefit has a stronger positive or negative 

impact for people living alone. And in the case of living alone, the effect is stronger for 

caregiving subsidies. Although this benefit is designed to be awarded to co-residents’ 

caregivers, in exceptional situations (for example, living in an isolated environment) it can also 

be provided by non-co-resident family members or neighbours. It is noteworthy that, in this 

case, the indicator of loneliness decreases by 0.76 points, while that of satisfaction with life 

increases by 1.16 points.  

Care needs. Approximating the level of dependency using the Katz index (moderate: 1, 

2; severe; 3,4; highly dependent; 5, 6), we have estimated the impact of LTC benefits on the 

four outcomes. Receiving caregiving subsidies (home care supports) has decreased loneliness 

and depression in both groups of dependents, but the effect has been greater for severe 

dependents (it has decreased 107% (92%) for loneliness and 128% (156%) for depression). The 

increase in the probability of survival for highly dependent (2.7pp. for both benefits) is very 

encouraging, although this effect is 43% (52%) higher for the severely dependent (depending 

on whether caregiving subsidies were received, 6.3pp or home care supports, 5.2pp). 

 

6. Mechanisms 

Next, we the literature identifies four potential mechanisms as follows: (i) nutrition; (ii) 

maximal grip strength; (iii) locus of control; and (iv) hip or other bones fractures.  

Nutrition. Access to regular care from an informal or formal caregiver may result in 

improved diet and reduced risk of malnutrition. For each of the following food categories "dairy 

products", "legumes, beans or eggs" "fruits or vegetables" and "meat, fish or poultry" we 
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defined a binary variable that takes the value 1 if they are consumed at the indicated frequency: 

"every day", "3-6 times a week", "twice a week", "once a week" or "less than once a week", 

and 0 otherwise. These food groups respond literally to the SHARE questions, and it is not 

possible to know the frequency of consumption of "legumes" and "eggs" separately, or of 

"meat" and "fish" separately. 

Maximum grip strength. Hand grip strength has a significant inverse association with 

depression (Brooks et al., 2018), and is a long-term predictor of all-cause mortality, 

cardiovascular disease, and cancer in men (Gale et al., 2007). Higher prehensile strength is 

associated with better quality of life overall, as well as in the domains of autonomy, satisfaction 

with past, present, and future activities and achievements, and satisfaction with social 

participation (Xie and Ma, 2021). We have defined a continuous variable that collects the 

respondent's maximum handgrip strength with the aid of a dynamometer. 

Locus of control. This variable reflects "whether or not the person perceives a causal 

relationship between his or her own behaviour and reward" (Rotter, 1966), and may be 

differentiated between “internal locus of control” when people believe that they control life 

outcomes and their own destiny, versus “external locus of control” when they believe that what 

happens in life is mainly due to external factors, such as fate, luck, or other people. Wong and 

Anitescu (2017) show that patients with an internal locus of control are less depressed than 

patients with a fatalistic view of their health/pain. We have measured locus of control through 

the question "How often do you feel that what happens to you is out of your control?" and 

defined four binary variables corresponding to the possible answers, which take the value 1 if 

the individual stated "often", "sometimes", "rarely" or "never", and 0 otherwise. 

Fractures. Mortality and ill health resulting from fractures are the result of nutritional 

deficiencies. Karpouzos et al. (2017) show that insufficient intake of certain vitamins, 

especially A and D, and other nutrients, such as calcium, can affect bone health or even the time 
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and degree of bone healing in the event of a fracture. Lonely older adults are more likely to 

suffer falls in the future (Zeytinoglu et al., 2021). Depression may also be the cause of fractures, 

influenced by medication and dysregulated biological and lifestyle factors in depression (Wu 

et al., 2010).  

Nutrition. Table 4 reports OLS-DiD estimates of nutrition outcomes using the CEM 

sample. Prior to SAAD, disability allowances and home care support show no significant 

effects. Following implementation, beneficiaries exhibit significant dietary improvements: 

daily dairy consumption increases by 3.6pp (1.2pp), fruit and vegetable intake by 2.8pp (2.5pp), 

daily meat/fish/poultry consumption by 4pp (7.9pp) or 3–6 times weekly by 3.3pp (3.7pp), and 

legume/bean/egg consumption (3–6 times weekly) by 6pp (4.2pp). 

 

[Insert Table 4 about here] 

 

Maximum grip strength. Table 5 presents OLS-DiD estimates of maximum grip strength 

using the CEM sample. Individuals receiving LTC allowances, before or after SAAD, show 

lower grip strength; however, this gap narrows post-SAAD—from −4.92 kg (−2.93 kg) for men 

(women) with disability allowances to −1.98 kg (−2.41 kg) with caregiving subsidies, and from 

−6.42 kg (−3.73 kg) to −4.36 kg (−1.95 kg) for home care supports. The improvement is 

particularly pronounced among those aged 80+, with increases of 4.23 kg (1.63 kg) for men 

(women) with caregiving subsidies and 3.2 kg (1.9 kg) with home care supports. 

 

[Insert Table 5 about here] 

Locus of control. Table 6 reports OLS-DiD estimates of locus of control using the CEM 

sample. Before SAAD, the likelihood of perceiving things as “out of control” rose by 0.23pp 

(0.37pp) for men (women) with disability allowances and by 47.8pp (40.9pp) for those with 
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home care supports. Post-SAAD, the pattern reverses: the probability of believing that things 

are “never out of control” increases by 11.8pp (14.1pp) for men (women) with caregiving 

subsidies and by 16.1pp (13.5pp) for home care support recipients. 

[Insert Table 6 about here] 

 

Fractures. Table 7 presents OLS-DiD estimates of fracture probabilities using the CEM 

sample. Before SAAD, no significant effects are observed. After implementation: (i) caregiving 

subsidies reduce hip (other) fractures by 2.4pp (1.6pp) for men and 7.1pp (3.6pp) for women; 

(ii) home care supports reduce them by 2.1pp (4.6pp) for men and 6.9pp (3.6pp) for women; 

(iii) effects are concentrated among men aged 65–79 and women aged 50–79; and (iv) among 

women, home care supports reduce hip fractures by 15.7pp (12pp) in these cohorts. 

[Insert Table 7 about here] 

 

7. Extensions 

7.1.Effect of COVID-19 pandemic (Wave 8) 

Wave 8 of the Survey of Health, Ageing and Retirement in Europe (SHARE) was unique 

primarily due to its drastic methodological adaptation in response to the COVID-19 pandemic. 

Fieldwork, which began in October 2019, was interrupted in March 2020, forcing a switch from 

face-to-face interviews to telephone surveys. The data collection included both the pre-

pandemic CAPI interviews (Oct 2019–March 2020) and the subsequent CATI "Corona" 

interviews. The pandemic disrupted the scheduled "refreshment sample" (recruitment of new 

participants). Despite the forced interruption, the survey maintained high panel stability, with 

many respondents participating in the telephone-based COVID-19 survey (Bergmann and 

Börsch-Supan, 2021).  
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During COVID-19, restrictions aimed at protecting older adults reduced in-person 

contact and disrupted support networks, contributing to higher loneliness and mental health 

risks (Berg-Weger & Morley, 2020; Kadowaki & Wister, 2022). LTC benefits may mitigate 

these effects by sustaining assistance with daily activities and preserving routine and contact, 

thereby reducing the “support gap” created by lockdowns and reduced informal care (OECD, 

n.d.; Office of the U.S. Surgeon General, 2023). Pandemic evidence shows that loneliness is 

strongly associated with lower life satisfaction, supporting the view that policies preserving 

support and assistance can improve subjective wellbeing. For instance, cross-sectional evidence 

finds that loneliness explains substantial variation in mental wellbeing and life satisfaction, with 

higher loneliness and lower life satisfaction during COVID-19 (Lorber et al., 2023). Similarly, 

integrative reviews document widespread increases in loneliness and declines in quality of life 

during the pandemic (Bissett et al., 2026). Consistent with this, LTC benefits that sustained 

support during COVID-19 may have raised life satisfaction by mitigating isolation and 

maintaining daily functioning and perceived security (Lorber et al., 2023; OECD, n.d.). 

Although the survival channel is nuanced, the link between social connection, mental 

health, and mortality is well established, providing a basis for testing the effects of sustained 

care and support on survival. The U.S. Surgeon General’s Advisory highlights associations 

between social connection, mortality, and mental health outcomes (Office of the U.S. Surgeon 

General, 2023). At the same time, LTC settings faced substantial COVID-19 risks: evidence 

documents high infection and mortality rates in facilities, alongside reduced transmission 

following restrictions on visits and group activities (Zhang et al., 2023). This suggests that 

community-based LTC benefits, by enabling safer care arrangements and continuity of support, 

may have improved outcomes—including survival—by limiting both infection risk and severe 

social isolation (Office of the U.S. Surgeon General, 2023; Zhang et al., 2023). 
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A key contribution is distinguishing between caregiving subsidies and home care 

support, which operate through different mechanisms, especially during COVID-19. 

Caregiving subsidies provide flexibility to substitute disrupted formal care with informal or 

privately arranged care, helping avoid unmet needs and sustaining social ties, thereby reducing 

loneliness and depression (Curl & Roberts, 2023; Lorber et al., 2023).In contrast, home care 

support delivers professional assistance and regular contact, which can directly reduce isolation, 

particularly for those living alone. However, its effectiveness during the pandemic depended 

on service continuity, which was sometimes constrained by disruptions and infection-control 

measures (OECD, n.d.). 

Table C3 reports estimates for equation (2) including Wave 8 (CEM sample; +2,240 

observations). Results remain consistent across specifications, with stronger post-reform 

effects. Caregiving subsidies (home support) reduce loneliness by 6.12% (5.19%) and 

depression by 10.10% (8.70%), while increasing life satisfaction by 4.80% (10.02%). Survival 

gains are largest, rising by 24% and 20.80%, respectively. 

Overall, LTC benefits improve all outcomes, though effects differ by programme. Home 

support has a stronger impact on life satisfaction, while caregiving subsidies more strongly 

enhance survival and reduce depression. These differences reflect underlying mechanisms: 

home support provides direct assistance and social contact, whereas subsidies enable flexible 

care arrangements that help maintain continuity of care during disruptions such as COVID-19. 

 

7.2.Effect of budgetary cutbacks (2012-2017).  

Reduced public support increases unmet care needs, raising risks of health deterioration. 

It also exacerbates social isolation and loneliness, which are strongly associated with 

depression, lower life satisfaction, and higher mortality (Office of the U.S. Surgeon General, 

2023; Berg-Weger & Morley, 2020). In parallel, greater reliance on informal care can intensify 
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caregiver burden, generating additional negative effects for both caregivers and recipients 

(Gagliardi et al., 2022). 

Empirical evidence supports these mechanisms. In England, reductions in social care 

spending are associated with higher old-age mortality (Loopstra et al., 2016), while increased 

spending reduces mortality and post-2010 constraints are linked to excess deaths (Martin et al., 

2021; Watkins et al., 2017). Spending cuts are also associated with worsening health and quality 

of life (Stokes et al., 2022). Evidence from the Netherlands further shows that tighter eligibility 

and shifts towards informal care can reduce perceived care sufficiency and create adjustment 

costs (van Ginneken & Kroneman, 2015; Gardeniers, 2025). 

Table C4 confirms these patterns. Austerity-driven cuts between 2012 and 2017 

significantly offset SAAD’s benefits, increasing loneliness and depression while reducing life 

satisfaction and survival. Counterfactual estimates suggest that, without these cuts, 

improvements would have been substantially larger, particularly for survival.These findings 

highlight the welfare and mortality costs of LTC retrenchment and underscore the importance 

of protecting LTC programmes from pro-cyclical cuts during economic downturns. 

8. The QALYs and Cost per QALY estimation 

This section presents a detailed estimate of the cost per QALY using quality-of-life 

evidence from the data. Health-related quality of life is measured with the EQ-5D-5L 

instrument, while a composite outcome index is constructed to capture key long-term care 

outcomes, including life satisfaction, depression, loneliness, and survival. A generalized least 

squares model with a log-link Gaussian specification is then used to estimate health-related 

quality-of-life decrements, incorporating interactions between the previous outcome index and 

different types of benefits. Finally, the study calculates the monetary costs of long-term care 

benefits and models their relationship with health-related quality of life to assess cost-

effectiveness. 
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Cost-effectiveness is evaluated by comparing incremental costs with established 

thresholds for the maximum acceptable cost per QALY gained in public long-term care 

systems. Across Europe, these thresholds typically range between €20,000 and €50,000 per 

QALY, although they vary by country and policy context. For example, the UK’s NICE 

commonly applies thresholds between €23,000 and €35,000 per QALY, while countries such 

as the Netherlands and Sweden use broader ranges linked to disease severity or societal impact. 

Norway may accept thresholds as high as €120,000 per QALY for severe conditions, whereas 

Germany applies incremental cost-effectiveness analysis informally despite lacking an official 

threshold. Full methodological details and calculations are provided in Appendix D. 

Table 8 reports the estimated coefficients from the QALY analysis, including years and 

days of life gained and the associated cost per QALY. The analysis examines the effects of 

caregiving subsidies and home care support costs, both expressed in annual logarithmic euro 

values so that coefficients can be interpreted as elasticities. Results show that a 1% increase in 

caregiving subsidies or home care support expenditure is associated with increases of 0.00087% 

and 0.00053% in average QALYs, respectively. 

Evaluated at the average expenditure level by sex and age cohort, an additional €1 per 

beneficiary per year increases QALYs by 0.0029 for caregiving subsidies and 0.0020 for home 

care supports. Expressed in days, these gains correspond to 1.09 additional days for caregiving 

subsidies and 0.73 days for home care supports. Using an average life expectancy of 18.4 years 

for the relevant population group, the estimated cost per QALY is €6,187.45 for caregiving 

subsidies (€5,815.96 for men and €6,398.95 for women) and €9,227.61 for home care supports 

(€7,498.42 for men and €10,553.20 for women). These estimates are substantially below 

commonly applied European cost-effectiveness thresholds, suggesting that both interventions 

provide good value for money in long-term care systems. 
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[Insert Table 8 about here] 

 

Figure 4 presents the estimated QALY gains, expressed in days, by sex and age 

cohort. The results show that men aged 50–54 receiving home care supports experience 

gains exceeding two QALY days, while all other groups within this cohort record 

increases above 1.5 days. For individuals aged 60–64 to 80–84, men tend to achieve 

larger QALY gains from home care supports, whereas women benefit more from 

caregiving subsidies. A particularly notable result is observed among women aged 75–79 

receiving caregiving subsidies, whose QALY gain of 1.47 days is substantially higher 

than that of the preceding age cohorts. Similarly, Figure 5 reports the estimated cost per 

QALY by sex and age cohort. The findings indicate considerably higher costs for women 

aged 55–59, 60–64, and 70–74 who receive home care supports. In the oldest cohort, the 

cost per QALY for men receiving caregiving subsidies is less than half the corresponding 

cost for men receiving home care supports and for women overall. Moreover, among 

recipients of home care supports, the cost per QALY for men is approximately half that 

observed for women in the 60–64 and 75–79 age cohorts 

Figure 4. QALYs expressed in days per year gained 



 
 

 42 

 
Note: Purple bars represent the number of healthy years gained for men from increases in caregiving subsidies (€ 
per year); green bars represent the corresponding gains for women. Red bars show the number of healthy years 
gained for men from increases in home care supports (€ per year); yellow bars show the corresponding gains for 
women. Vertical lines indicate 95% confidence intervals. Data are drawn from Tables 8 and 9. Source: Own 
calculations using SHARE data. 
 

 
Figure 5. Cost per QALY (euros/year) 

 
Note: Purple bars represent the cost per QALY for men receiving caregiving subsidies; green bars for women 
receiving caregiving subsidies; red bars for men receiving home care supports; and yellow bars for women 
receiving home care supports. Vertical lines indicate 95% confidence intervals. The cost per QALY is calculated 
based on life expectancy by sex and age cohort. Data are drawn from Tables 8 and 9. Source: Own calculations 
using SHARE data. 
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9. Conclusions 
 

This paper examines the effect of the expansion of LTC on health and wellbeing. We 

exploit unique evidence of a nationwide reform increasing access to LTC—the System of 

Autonomy and Attention to Dependent People (SAAD)—through both caregiving subsidies 

and home care supports which were both indivisibly and regionally heterogeneous. We provide 

novel estimates of the longer-term effects on mental health, life satisfaction, and survival for 

individuals receiving care, and report evidence of individuals quality adjusted life years 

(QALY’s) and cost per QALY, which is the main criteria for many European health systems to 

reimburse a health care program.  

We document that the expansion of both care subsidies and supports improved the health 

and wellbeing of the Spanish population between 2007 and 2020. The effects differ between 

subsidies and support and are robust to multiple sensitivity checks. Importantly, our cost per 

QALY estimates provides evidence of the cost-effectiveness of investing in long-term care 

relative to comparable health care programs. Our estimates indicate that, on average, receiving 

SAAD subsidies and home care supports increases life satisfaction by 0.24 and 0.50 Likert scale 

points, respectively. The introduction of SAAD also reduces the probability of experiencing 

depressive symptoms by 1 percentage point for caregiving subsidies and 0.8 percentage points 

for home care supports. Additionally, SAAD home care supports and subsidies increase the 

probability of survival by 3 and 2.6 percentage points, respectively. 

In terms of health effects, a 1% increase in the share of individuals receiving caregiving 

subsidies (or in the cost of home care supports) leads to a 0.00087% (0.00053%) increase in 

QALYs. When estimating the cost per QALY, we find that an additional €1 spent per 

beneficiary per year on caregiving subsidies (or home care supports) generates 0.0029 (0.0020) 

additional QALYs. Overall, these results suggest that SAAD-related care programs are broadly 



 
 

 44 

consistent with the cost-per-QALY benchmarks used for health care interventions. 

Recent European policy developments underscore the growing emphasis on 

quality-of-life outcomes within LTC systems. The European Care Strategy highlights the 

centrality of community-based services, personalized assessments, digital tools enhancing 

autonomy, and coordinated governance between social and health services, components shown 

to reduce loneliness and psychological distress (IMSERSO, 2024). EU-wide analyses similarly 

call for LTC systems to incorporate not only clinical or functional indicators but also the 

emotional, social, and societal dimensions of ageing (International Social Security Association, 

2025).  

Despite this shift, standardized monitoring of life satisfaction, loneliness, or depressive 

symptoms remains rare in most European LTC frameworks. In this regard, the present study 

contributes novel empirical evidence that universal LTC programs can generate substantial, 

quantifiable improvements in mental and subjective well-being. Integrating such indicators into 

routine LTC evaluation would allow SAAD to adopt a leadership role in Europe’s transition 

toward well-being-oriented care governance. Spain’s demographic trajectory further elevates 

the urgency of reinforcing SAAD’s financial sustainability. Projections indicate that Spain will 

become the oldest country in the OECD by 2050, placing substantial pressure on public LTC 

expenditure and necessitating durable financing solutions (WHO Kobe Centre/OECD, 2025).  

Given the demographic and fiscal pressures facing Spain, stable and diversified LTC 

financing mechanisms are essential. Comparative analyses of European LTC systems highlight 

the benefits of hybrid financing models, linking funding to long-term sustainability while 

maintaining universal access (WHO Kobe Centre/OECD, 2025). Harmonization of eligibility 

and benefit criteria across Autonomous Communities is also necessary to reduce territorial 

inequalities arising from variations in resource allocation and service delivery. A well-trained, 

adequately compensated workforce can enhance SAAD’s impacts. Across Europe, LTC 
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systems face persistent labour shortages, turnover, and inadequate working conditions, all of 

which undermine care quality and user well-being (European Parliament, 2023). Investing in 

training on mental-health literacy, person-centred care, and communication skills—alongside 

improvements in working conditions and remuneration—would directly enhance the quality of 

interpersonal interactions that shape psychological outcomes.  

While many LTC systems still rely on functional and clinical assessments, a growing 

number of countries are incorporating mental health and wellbeing indicators—such as 

depression, loneliness, and broader quality-of-life measures—into routine monitoring 

frameworks. A leading example is Australia, where a national Delphi process developed mental 

health quality indicators for residential aged care (Brooks et al., 2025)12. To align SAAD with 

emerging European standards, a wellbeing-oriented monitoring framework would support this 

objective. The 2021 Long Term Care Report highlights the lack of harmonised quality metrics 

across EU countries as a key barrier to comparison and evaluation (European Commission, 

2021). SAAD could address this by systematically collecting indicators of emotional, social, 

and subjective wellbeing alongside functional status13. Integrating these dimensions would 

improve SAAD’s ability to track outcomes, enable international benchmarking, and support a 

more holistic, dignity-focused LTC system. 
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Tables and Figures 
 
Table 1. Home care supports and care subsidies. 

  Home care supports 
(Hours per month) 

Caregiving subsidies 
(€/month) 

2007     
Major dependency. Level 2 70-90 889.70-1,143.90 
Major dependency. Level 1 55-70 699.05-889.70 
2011   
Major dependency. Level 2 70-90 956.20-1,229.40 
Major dependency. Level 1 55-70 751.30-956.20 
Severe dependency. Level 2 40-55 546.40-751.30 
Severe dependency. Level 1 30-40 409.80-546.40 
Moderate dependency. Level 2 21-30 286.86-409.80 
2013 (after budgetary cutbacks)   
Major dependency 46-70 653.20-994 
Severe dependency 21-45 298.20-639 
Moderate dependency Max. 20 284 
2015   
Major dependency 46-70 628.36-956.20 
Severe dependency 21-45 286.86-614.70 
Moderate dependency Max. 20 273.20 
2017   
Major dependency 46-70 689.54-1,049,30 
Severe dependency 21-45 314.79-674.55 
Moderate dependency Max. 20 Max. 299.80 
2020     
Major dependency 46-70 697.36-1,061.2 
Severe dependency 21-45 318.36-682.20 
Moderate dependency Max. 20 305.20 

Note: This table presents the evolution of caregiving subsidies (before co-payment) and the number of monthly hours of home 
support, by degree of dependency. From 2013 onward, the impact of the 2012 budgetary cutbacks—reducing the generosity of 
both benefits—becomes apparent, along with the elimination of the two-level differentiation within each degree of dependency. 
Source: Own calculations using Normativa sobre Dependencia, Instituto de Mayores y Servicios Sociales (imserso.es). 
 

Table 2. Description of the sample 
 Pre-SAAD period 

Wave Year Total 

Disability 
allowance  

(means tested) 

Home care 
supports 

(means tested) 
No allowance or 

support 
Wave 1 2004 2,316 77 156 2,083 
Wave 2 2006 395 22 33 340 
Total Pre-SAAD  2,711 99 189 2,423 
  100% 4% 7% 89% 
 Post-SAAD period 

 Year Total 
Caregiving 
subsidies 

Home care 
supports 

No subsidy or 
support 

Wave 2 2007 2,146 119 144 1,883 
Wave 4 2011 3,863 220 337 3,306 
Wave 5 2013 6,972 373 686 5,913 
Wave 6 2015 6,064 259 644 5,161 
Wave 7 2017 5,159 189 520 4,450 
Wave 9 2021 962 33 148 781 
Wave 9 2022 1,125 49 134 942 
Total Post-SAAD  26,291 1,242 2,613 22,436 
  100% 5% 10% 85% 
Total  29,002 1,341 2,802 24,859 
  100% 5% 10% 86% 

Note: This table presents the sample composition before SAAD (2004–2006) and after SAAD (from 2007 onward), including total observations 
per year, individuals receiving LTC benefits (disability allowance before SAAD; cash benefits and home supports after SAAD), and individuals 
receiving no benefits. Individuals cannot receive disability allowance (or caregiving subsidies) and home supports simultaneously. 
Source: Own calculations using SHARE. Wave 3 (SHARELIFE) contains a different questionnaire, and Wave 8 is excluded as it was conducted 
during the COVID-19 pandemic. SAAD: System of Autonomy and Attention to Dependent People. 
 
  



 
 

 53 

Table 3. The effect of SAAD on individual outcomes. OLS-DiD estimates. CEM corrected sample.  
 M1 M2 M3 M4 
Loneliness     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.511** -0.513** -0.516** -0.519** 
 (0.274) (0.273) (0.272) (0.271) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) -0.601*** -0.605*** -0.609*** -0.612*** 
 (0.074) (0.074) (0.074) (0.074) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.221 0.221 0.220 0.220 
 (0.678) (0.674) (0.669) (0.665) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.511*** -0.513*** -0.516*** -0.519*** 
 (0.056) (0.056) (0.056) (0.056) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 32.393 33.054 33.729 34.417 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.324 0.331 0.338 0.345 
Life satisfaction     
Disability allowance 0.030 0.030 0.030 0.030 
 (0.082) (0.082) (0.082) (0.082) 
Caregiving subsidy SAAD 0.242*** 0.241*** 0.240*** 0.240*** 
 (0.068) (0.068) (0.068) (0.068) 
Home care supports before SAAD 0.057 0.057 0.057 0.057 
 (0.150) (0.150) (0.149) (0.149) 
Home care supports SAAD 0.509*** 0.506*** 0.503*** 0.501*** 
 (0.051) (0.051) (0.051) (0.051) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 55.413 56.544 57.698 58.875 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.308 0.314 0.321 0.327 
Euro-D>3     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.026 -0.026 -0.027 -0.027 
 (0.025) (0.025) (0.025) (0.025) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) -0.105*** -0.101*** -0.101*** -0.101*** 
 (0.013) (0.013) (0.013) (0.013) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.029 0.029 0.029 0.029 
 (0.078) (0.078) (0.078) (0.078) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.081*** -0.084*** -0.087*** -0.087*** 
 (0.010) (0.010) (0.010) (0.010) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 17.367 17.721 18.083 18.452 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.310 0.316 0.322 0.329 
Survival     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.010 -0.012 -0.012 -0.012 
 (0.015) (0.015) (0.015) (0.015) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) 0.032*** 0.030*** 0.030*** 0.030*** 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.002 -0.002 -0.002 -0.002 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.026*** 0.026*** 0.026*** 0.026*** 
 (0.003) (0.003) (0.003) (0.003) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 31.365 32.005 32.658 33.325 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.363 0.370 0.378 0.386 

Note: This table reports the estimated coefficients for the outcomes analyzed according to equation (2), with each column reflecting the 
progressive inclusion of explanatory variables, showing the consistency of both magnitude and significance. Model M1 includes age, sex, 
marital status, and education level; M2 adds body mass index, degree of dependency (Katz index), chronic illness, smoking and drinking habits, 
self-reported health, and sedentary lifestyle; M3 further incorporates days spent in hospital during the past year for surgery or medical tests, 
days in hospital for mental health issues, days in other institutions (e.g., rehabilitation or convalescence), and visits to a general practitioner; 
and M4 additionally accounts for living alone, rural residence, adjusted income and wealth, unemployment rate, regional GDP per capita, and 
region and time fixed effects. Marginal effects after ordered estimation are very similar to the reported coefficients. Standard errors, shown in 
parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated 
as *p < 0.10, **p < 0.05, and ***p < 0.01. 
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Table 4. Mechanism: nutrition. OLS-DiD estimation. CEM corrected sample 

 Every day 3-6 times a week Twice a week Once a week 
Less than once a 
week 

Dairy products      
Disability allowance 0.035 -0.042 0.010 -0.010 0.006 
 (0.042) (0.031) (0.020) (0.011) (0.021) 
Caregiving subsidy (SAAD) 0.036** 0.012**  0.012*   -0.000 -0.017 
 (0.016) (0.005)    (0.006)    (0.008) (0.016) 
Home care supports (before 
SAAD) 0.045 -0.009 -0.014 -0.008 -0.015 
 (0.028) (0.021) (0.013) (0.008) (0.014) 
Home care supports (SAAD) 0.012*** 0.030** -0.005 0.000 0.007 
 (0.004)    (0.015) (0.010) (0.005) (0.010) 
F 32.154 32.501 31.392 30.795 31.726 
p 0.009 0.002 0.154 0.667 0.049 
R2 0.408 0.409 0.405 0.403 0.407 
Fruits and vegetables      
Disability allowance -0.003 -0.023 -0.013 0.004 0.006* 
 (0.023) (0.021) (0.013) (0.004) (0.004) 
Caregiving subsidy (SAAD) 0.028*** 0.025*** 0.013* 0.003 0.000 
 (0.003) (0.003) (0.007) (0.004) (0.003) 
Home care supports (before 
SAAD) 0.004 -0.024 0.008 0.014 0.004 
 (0.017) (0.016) (0.006) (0.020) (0.003) 
Home care supports (SAAD) 0.025*** 0.016** 0.019 0.006 0.001 
 (0.006) (0.008) (0.014) (0.015) (0.002) 
F 14.275 10.831 19.275 12.638 11.778 
p 0.000 0.000 0.000 0.000 0.001 
R2 0.315 0.311 0.304 0.303 0.302 
Meat, fish and poultry      
Disability allowance -0.028 -0.033 0.031 0.010 0.005   
 (0.024) (0.027) (0.031) (0.007) (0.004)    
Caregiving subsidy (SAAD) 0.040** 0.037*** 0.015** 0.009*   0.004    
 (0.020) (0.012) (0.007) (0.005)    (0.004)    
Home care supports (before 
SAAD) -0.024 0.001 0.002 0.012 0.002    
 (0.019) (0.017) (0.015) (0.010) (0.004)    
Home care supports (SAAD) 0.079*** 0.037** 0.008*** 0.004 -0.019 
 (0.027) (0.018) (0.003)    (0.004) (0.023) 
F 21.724 24.159 24.847 25.444 22.733 
p 0.000 0.000 0.000 0.000 0.000    
R2 0.320 0.313 0.335 0.305 0.303    
Legumes, beans and eggs      
Disability allowance 0.022 0.017 0.021 0.013 0.025 
 (0.016) (0.023) (0.024) (0.016) (0.015) 
Caregiving subsidy (SAAD) 0.023*** 0.060*** 0.006 -0.002 -0.033 
 (0.007)    (0.021) (0.022) (0.015) (0.025) 
Home care supports (before 
SAAD) -0.013 -0.023 0.008 0.007 0.029 
 (0.013) (0.025) (0.010) (0.015) (0.020) 
Home care supports (SAAD) 0.025** 0.042** 0.016 0.006 0.030 
 (0.012) (0.017) (0.015) (0.010) (0.021) 
F 29.626 23.159 22.440 23.105 24.956 
p 0.000 0.000 0.001 0.000 0.000    
R2 0.409 0.412 0.402 0.412 0.405    

Note: This table presents the effect of LTC benefits on the probability of consuming different food categories. Each column 
corresponds to the frequency of consumption of a specific food item, with a binary variable equal to 1 if the individual consumes 
that food category at the given frequency. The probability of consumption has been estimated using OLS, controlling for the 
covariates listed in M4 of Table 2. Estimates are clustered at the regional level and obtained using a block bootstrap with 1,000 
replications. Statistical significance is indicated as *p < 0.10, **p < 0.05, and ***p < 0.01. Marginal effects after ordered probit 
estimation for fruits, dairy products, beans/legumes/eggs, and meat/fish/poultry show similar results.  
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Table 5. Mechanism: maximum grip strength. OLS-DiD estimates. CEM corrected sample 
 All sample 50-64 65-79 80 and older 
Men     
Disability allowance -4.922** -6.647*** -5.255** -7.435*** 
 (1.999) (2.416) (2.481) (2.123) 
Caregiving subsidy (SAAD) -1.977*** -3.300*** -1.592** -3.139*** 
 (0.460) (0.533) (0.665) (1.113) 
Home care supports (before 
SAAD) -6.424*** -4.641*** -4.261*** -4.868*** 
 (1.669) (1.544) (1.020) (1.787) 
Home care supports (SAAD) -4.359*** -3.291*** -2.844*** -1.680**  
 (0.467) (0.997) (0.704) (0.763)    
F 32.132 13.772 7.115 1.425 
p 0.000 0.000 0.000 0.113    
R2 0.355 0.362 0.328 0.337    
Women     
Disability allowance -3.933*** -5.298*** -2.120*** -3.296*** 
 (0.958) (1.337) (0.844) (0.967) 
Caregiving subsidy (SAAD) -2.408*** -3.849*** -1.627*** -1.663*** 
 (0.342) (0.438) (0.534) (0.351) 
Home care supports (before 
SAAD) -3.729*** -3.620** -2.336** -3.675*** 
 (0.734) (0.432) (1.091) (1.186) 
Home care supports (SAAD) -1.945*** -1.818*** -1.075*** -1.789*** 
 (0.232) (0.609) (0.356) (0.391)    
F 99.438 16.325 34.077 6.459 
p 0.000 0.000 0.000 0.000    
R2 0.322 0.355 0.304 0.309    

Note: This table presents the effect of LTC benefits on maximum grip strength. After applying coarsened exact matching, the 
sample is divided into groups by age and age cohort, and a difference-in-differences model has been estimated using OLS for 
each group. Covariates correspond to those in M4 of Table 2. Standard errors, shown in parentheses, are clustered at the regional 
level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated as *p < 0.10, **p < 0.05, 
and ***p < 0.01. 
 
 
 
Table 6. Mechanism: locus of control. OLS-DiD estimates. CEM corrected sample 

 How often do you feel that what happens to you is out of your control? 
 Often Sometimes Rarely Never 
Men     
Disability allowance 0.232** -0.040 -0.223 -0.031    
 (0.101) (0.160) (0.173) (0.183)    
Caregiving subsidy (SAAD) -0.108*** 0.035* 0.025 0.118*** 
 (0.012) (0.019) (0.021) (0.022)    
Home care supports (before 
SAAD) 0.478*** -0.194 0.515** -0.142    
 (0.143) (0.226) (0.245) (0.259)    
Home care supports (SAAD) -0.146*** -0.084*** -0.070*** 0.161*** 
 (0.012) (0.019) (0.020) (0.021)    
F 17.334 33.467 32.436 38.696 
p 0.000 0.000 0.001 0.000    
R2 0.230 0.206 0.204 0.215    
Women     
Disability allowance 0.375*** 0.060 -0.191 -0.245    
 (0.104) (0.150) (0.149) (0.155)    
Caregiving subsidy (SAAD) -0.148*** -0.116*** 0.123*** 0.141*** 
 (0.014) (0.020) (0.020) (0.021)    
Home care supports (before 
SAAD) 0.409*** 0.017 -0.132 -0.260**  
 (0.087) (0.125) (0.124) (0.129)    
Home care supports (SAAD) -0.140*** -0.055*** 0.059*** 0.136*** 
 (0.009) (0.013) (0.013) (0.014)    
F 34.529 38.144 36.512 20.735 
p 0.000 0.000 0.000 0.000    
R2 0.244 0.211 0.209 0.227    

Note: This table presents the effect of LTC benefits on locus of control. For men and women, a binary variable is defined as 1 
if the individual reports that they often, sometimes, rarely, or never lose control of things. The probability of reporting each 
category has been estimated using a difference-in-differences model with OLS. Covariates correspond to those in M4 of Table 
2. Standard errors, shown in parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 
replications. Statistical significance is indicated as *p < 0.10, **p < 0.05, and ***p < 0.01. Marginal effects from ordered probit 
estimation produce similar results. 
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Table 7. Mechanism: fractures. OLS-DiD estimates. CEM corrected sample. 

 All sample 50-64 65-79 80 and older 
Men. Hip fracture     
Disability allowance 0.012 -0.022 0.046 0.041 
 (0.023) (0.025) (0.035) (0.037) 
Caregiving subsidy (SAAD) -0.024*** -0.037*** -0.024*** -0.038 
 (0.005) (0.006) (0.009) (0.051) 
Home care supports (before 
SAAD) -0.002 -0.010 0.007 0.018 
 (0.007) (0.021) (0.013) (0.068) 
Home care supports (SAAD) -0.021*** -0.004 -0.029*** -0.014 
 (0.005) (0.012) (0.009) (0.013) 
F 13.956 13.687 12.893 11.901 
p 0.000 0.000 0.000 0.013 
R2 0.306 0.316 0.310 0.332 
Men. Other fracture     
Disability allowance 0.006 -0.008 0.005 0.089    
 (0.019) (0.015) (0.027) (0.099)    
Caregiving subsidy (SAAD) -0.016*** -0.009* -0.034*** -0.038*** 
 (0.006) (0.005) (0.009) (0.014) 
Home care supports (before 
SAAD) 0.019    -0.007 -0.012 0.000    
 (0.025)    (0.017) (0.014) (0.043)    
Home care supports (SAAD) -0.046*** -0.014** -0.022*** -0.037*** 
 (0.004) (0.007) (0.006) (0.010)    
F 19.136 11.156 13.498 14.673 
p 0.000 0.000 0.000 0.000 
R2 0.321 0.304 0.310 0.336    
Women. Hip fracture     
Disability allowance 0.027 -0.003 0.068 0.060 
 (0.033) (0.046) (0.049) (0.040) 
Caregiving subsidy (SAAD) -0.071*** -0.090*** -0.047*** 0.047 
 (0.008) (0.011) (0.013) (0.057) 
Home care supports (before 
SAAD) -0.004 0.006 -0.008 0.003 
 (0.027) (0.080) (0.038) (0.077) 
Home care supports (SAAD) -0.069*** -0.157*** -0.120*** -0.057*** 
 (0.019) (0.044) (0.027) (0.022) 
F 7.867 5.472 10.467 10.876 
p 0.000 0.000 0.000 0.000 
R2 0.312 0.324 0.309 0.315 
Women. Other fracture     
Disability allowance 0.024 0.062 -0.003 0.002 
 (0.025) (0.054) (0.040) (0.094) 
Caregiving subsidy (SAAD) -0.036*** -0.044*** -0.046*** 0.002 
 (0.008) (0.011) (0.014) (0.024) 
Home care supports (before 
SAAD) -0.000 -0.007 -0.006 0.018 
 (0.018) (0.039) (0.032) (0.041) 
Home care supports (SAAD) -0.036*** -0.066*** -0.051*** -0.019* 
 (0.005) (0.015) (0.009) (0.010) 
F 14.849 5.512 5.895 3.825 
p 0.000 0.000 0.000 0.000 
R2 0.316 0.318 0.316 0.329 

Note: Binary variables were defined to indicate whether a patient has suffered a hip fracture or a fracture in another bone. The 
effect of LTC benefits was estimated using a difference-in-differences model with OLS, separately by sex and age cohort. 
Covariates correspond to those in M4 of Table 2. Standard errors, shown in parentheses, are clustered at the regional level and 
obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated as *p < 0.10, **p < 0.05, and ***p 
< 0.01. Marginal effects from probit estimation for hip fractures and other fractures yield similar results. 
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Table 8. QALY analysis for caregiving subsidies 
 Coefficient 

for LTC cost (elasticity) (1) 
Average LTC cost 

(2) 
Health years 
(3)=(1)*(2) 

 

Healthy days per 
year (4) 

 

Life expectancy (5) Cost per 
QALY(euros/year) 

(6)=(5)/(3) 
 Careg. 

Subsidies 
Home  
Supp. 

Careg. 
Subsidies 

Home 
Supp. 

Careg. 
Subsidies 

Home 
Supp. 

Careg. 
Subsidies 

Home 
Supp. 

Careg. 
Subsidies 

Home 
Supp. 

Careg. 
Subsidies 

Home 
Supp. 

Total             
All 0.000874*** 0.000531 2.528,92 5.697,98 0.0030 0.0020 1.09 0.73 18.40 18.40 6,187.45 9,227.61 
 (0.000029) (0.000038)       (0.04) (0.03)     (208.71) (330.23) 
50-54 0.001406*** 0.001639 2.939,55 5.059,20 0.0049 0.0061 1.78 2.22 33.30 33.30 6,828.80 5,485.10 
 (0.000146) (0.000387)     (0.19) (0.26)     (745.92) (647.88) 
55-59 0.001193*** 0.000461 2.260,21 4.985,25 0.0040 0.0017 1.46 0.62 28.80 28.80 7,197.30 16,895.13 
 (0.000037) (0.000150)     (0.05) (0.10)     (226.68) (2,750.45) 
60-64 0.000804*** 0.000777 2.399,18 4.787,42 0.0027 0.0029 0.99 1.04 24.48 24.48 9,008.05 8,561.12 
 (0.000069) (0.000202)     (0.09) (0.14)     (806.25) (1,113.41) 
65-69 0.000621*** 0.000700 2.822,28 5.083,17 0.0021 0.0026 0.78 0.95 20.40 20.40 9,520.15 7,863.41 
 (0.000091)    (0.000178)        (0.12) (0.12)     (1,497.3) (1,000.28) 
70-74 0.000750*** 0.000582 2.421,94 5.272,62 0.0025 0.0022 0.93 0.79 16.42 16.42 6,469.35 7,580.03 
 (0.000124) (0.000123)     (0.17) (0.08)     (1,158.0) (801.32) 
75-79 0.000659*** 0.000530 2.468,83 5.593,86 0.0022 0.0020 0.82 0.72 12.72 12.72 5,691.34 6,403.91 
 (0.000177) (0.000093)     (0.25) (0.06)     (1,733.9) (562.05) 
80-84 0.000521*** 0.000549 2.370,67 5.722,22 0.0018 0.0021 0.64 0.75 9.52 9.52 5,416.56 4,614.86 
 (0.000108) (0.000074)     (0.15) (0.05)     (1,239.2) (311.10) 
85+ 0.000076*** 0.000063 2.625,33 6.169,84 0.0003 0.0002 0.10 0.09 1.58 1.58 6,064.29 6,659.05 
 (0.000260)    (0.000067)        (0.02) (0.01)     (1,044.4) (637.50) 
Men             
All 0.000846*** 0.000593 2.417,87 5.545,01 0.0029 0.0022 1.04 0.81 16.65 16.65 5,815.96 7,498.42 
 (0.000050) (0.000068)       (0.03) (0.05)     (171.89) (430.02) 
50-54 0.001503*** 0.002038 2.900,13 4.954,29 0.0052 0.0075 1.90 2.75 30.70 30.70 5,899.29 4,076.82 
 (0.000199) (0.000833)     (0.13) (0.56)     (390.64) (833.85) 
55-59 0.001342*** 0.000513 2.272,43 4.972,50 0.0045 0.0019 1.64 0.69 26.32 26.32 5,843.16 13,879.35 
 (0.000116) (0.000113)     (0.07) (0.08)     (252.58) (1,529.30) 
60-64 0.000752*** 0.000907 2.265,55 4.947,00 0.0025 0.0034 0.92 1.22 22.20 22.20 8,798.73 6,625.35 
 (0.000083) (0.000310)     (0.05) (0.21)     (485.68) (1,133.00) 
65-69 0.000545*** 0.000868 2.599,77 5.146,36 0.0019 0.0032 0.68 1.18 18.28 18.28 9,821.94 5,674.23 
 (0.000103)    (0.000281)        (0.06) (0.19)     (928.48) (919.06) 
70-74 0.000588*** 0.000659 2.350,50 5.267,85 0.0020 0.0025 0.72 0.90 14.60 14.60 7,365.40 5,952.97 
 (0.000148) (0.000206)     (0.09) (0.14)     (927.40) (931.02) 
75-79 0.000428*** 0.000617 2.893,71 5.490,00 0.0015 0.0023 0.54 0.84 11.28 11.28 7,613.89 4,888.80 
 (0.000108) (0.000181)     (0.07) (0.12)     (961.12) (717.50) 
80-84 0.000430*** 0.000697 2.593,71 5.625,46 0.0015 0.0026 0.54 0.95 8.40 8.40 5,722.12 3,213.64 
 (0.000143) (0.000135)     (0.09) (0.09)     (952.10) (311.34) 
85+ 0.000118*** 0.000058 2.561,44 6.008,91 0.0004 0.0002 0.15 0.08 1.40 1.40 3,477.90 6,420.94 
 (0.000546)    (0.000127)        (0.04) (0.02)     (812.08) (1,265.92) 
Women             
All 0.000913*** 0.000502 2.570,86 5.762,23 0.0031 0.0019 1.14 0.69 19.92 19.92 6,398.95 10,553.20 
 (0.000035) (0.000046)       (0.02) (0.03)     (122.66) (483.60) 
50-54 0.001308*** 0.001304 2.972,41 5.121,70 0.0045 0.0048 1.66 1.77 35.78 35.78 7,876.16 7,397.03 
 (0.000213) (0.000397)     (0.14) (0.27)     (641.50) (1,126.69) 
55-59 0.001113*** 0.000481 2.257,02 4.993,75 0.0037 0.0018 1.36 0.65 31.12 31.12 8,337.61 17,493.53 
 (0.000039) (0.000125)     (0.02) (0.08)     (146.09) (2,274.25) 
60-64 0.000840*** 0.000523 2.470,45 4.711,43 0.0028 0.0019 1.04 0.70 26.60 26.60 9,333.56 13,846.53 
 (0.000127) (0.000195)     (0.08) (0.13)     (705.79) (2,583.26) 
65-69 0.000712*** 0.000740 2.896,45 5.034,39 0.0025 0.0027 0.90 1.00 22.20 22.20 9,006.64 8,103.84 
 (0.000211)    (0.000251)        (0.13) (0.17)     (1,335.3) (1,375.30) 
70-74 0.000961*** 0.000528 2.881,13 5.275,15 0.0033 0.0020 1.21 0.72 17.90 17.90 5,384.04 9,107.84 
 (0.000225) (0.000159)     (0.14) (0.11)     (630.58) (1,372.18) 
75-79 0.001199*** 0.000437 2.312,30 5.643,36 0.0040 0.0016 1.47 0.60 13.84 13.84 3,431.27 8,442.00 
 (0.000346) (0.000107)     (0.21) (0.07)     (495.37) (1,034.02) 
80-84 0.000673*** 0.000510 2.370,67 5.761,28 0.0023 0.0019 0.83 0.70 10.26 10.26 4,520.62 5,349.70 
 (0.000131) (0.000090)     (0.08) (0.06)     (440.14) (472.20) 
85+ 0.000065*** 0.000064 2.633,85 6.219,29 0.0002 0.0002 0.08 0.09 1.68 1.68 7,567.69 6,940.98 
 (0.000195)  (0.000080)        (0.02) (0.01)   (2,044.5) (781.06) 
(1) Estimated coefficient for average caregiving subsidy (by sex and age cohort). Home care supports (euros/year) in logs. 
(2) Average cost of home care supports received (discounted copayment). euros/year 
(3) Product (1)*(2). interpreted as healthy years will be accrued by increasing home care supports in 1€ per year 
(4) Product 365*(3). interpreted as healthy days will be accrued by increasing home care supports in 1€ per year 
(5) Average life expectancy by sex and age cohort. Source: Eurostat. 

https://ec.europa.eu/eurostat/databrowser/product/view/demo_mlexpec?lang=en 
(6) Ratio (5)/(3). cost per QALY 

 

https://ec.europa.eu/eurostat/databrowser/product/view/demo_mlexpec?lang=en
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Online Appendix 
Appendix A 
 
Figure A1. Disability allowance and caregiving subsidies in Spain per wave of the Survey of Health, Ageing and 
Retirement in Europe 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: This table presents the amount of disability allowances granted before the approval of SAAD, the progress of SAAD’s implementation 
since 2007 (coverage by different degrees of dependency), and the corresponding financial benefits. The fieldwork periods for the waves are: 
Wave 1, April–December 2004; Wave 2, October–December 2006 and January–October 2007; Wave 4, January–November 2011; and Wave 
5, February–October 2013. For context, the caregiver and disability allowances can be compared with the minimum wage, which was 475.65 
€/month (2004), 540.90 €/month (2006), 570.60 €/month (2007), 641.40 €/month (2011), 645.30 €/month (2013), 648.60 €/month (2015), 
707.70 €/month (2017), and 900 €/month (2019) (nominal euros). 
 
Figure A2. Evolution of the number of beneficiaries of the SAAD, those actually receiving a benefit and those pending 
benefit receipt 

 
Note: This figure illustrates the evolution of the total number of SAAD beneficiaries, distinguishing between dependent individuals who are 
actively receiving SAAD benefits and those who have been recognized as having some degree of dependency (with an individual care plan) 
but have not yet started receiving any benefits. 
Source: own work using data from Imserso. Instituto de Mayores y Servicios Sociales :: Estadística mensual 
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Promotion of Personal Autonomy and 
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Subsidy 
(art. 18 SAAD Act): 
• Major dep. Level 2: 487 € 
• Major dep. Level 1: 390 € 
• No means-tested, but with 

copayments (computed 
according to awardee’s 
income and assets) 
 

 

Disability Allowance 
(degree of disability 
higher than 65%) 
2004: 276.3 € 
2005: 288.8 € 
2006: 301.6 € 

  

Subsidy 
Coverage expansion to severe 
dependent and moderate 
dependent  (level 2) 
• Major Dep. Level 2: 530 € 
• Major Dep. Level 1: 417 € 
• Severe Dep. Level 2: 337 € 
• Severe Dep. Level 1: 300 € 
• Moderate Dep. Level 2: 180 

 
 
 

Budgetary cuts introduced 
by Royal Decree 20/2012, 
July 13th  
Subsidy 
• Previous beneficiaries: 
• Major Dep. Level 2: 442 € 
• Major Dep. Level 1: 354 € 
• Severe Dep. Level 2: 236 € 
• Severe Dep. Level 1: 255 € 
• Mod. Dep. Level 2: 153 € 
• New beneficiaries: 

(disappearance of 
distinction between levels) 

• Major Dep.: 387 € 
• Severe Dep: 268 € 
• Mod. Dep.: 153 € 
 

 

Same conditions for 
subsidies  
1st July 2015: 
incorporation of 
new beneficiaries 
for Moderate 
Dependency. 
 

 

2015&2017 

   
2019 

   
Same conditions 
for subsidies. 
April 2019: 
incorporation of 
quotations to 
Social Security 
for informal 
caregivers 
receiving 
subsidies.  
 

 

2007 

  

2013 

   

https://www.imserso.es/imserso_01/documentacion/estadisticas/info_d/estadisticas/est_inf/datos_estadisticos_saad/index.htm
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Figure A3. Evolution of the number of beneficiaries of the SAAD by dependency degree 

 
Note: This figure illustrates the evolution of the number of SAAD beneficiaries, both in total and by degree of dependency. 
The count of individuals recognized with a moderate degree of dependency begins in 2011, reflecting the gradual inclusion of 
the least severe dependency category into the SAAD. 
Source: own work using data from Imserso. Instituto de Mayores y Servicios Sociales :: Estadística mensual 
 
Figure A4. Evolution of long-term care expenditure with respect to GDP and percentage of SAAD beneficiaries with 
respect to total population 

 
Note: This figure illustrates the evolution of SAAD coverage, showing the percentage of beneficiaries relative to the total 
Spanish population alongside the percentage of LTC expenditure relative to GDP. 
Source: own work using data from Imserso. Instituto de Mayores y Servicios Sociales :: Estadística mensual 
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https://www.imserso.es/imserso_01/documentacion/estadisticas/info_d/estadisticas/est_inf/datos_estadisticos_saad/index.htm
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Figure A5. Event-study of the effect of access to long term care services and supports on health and wellbeing with 
semester calendar data for all years 

 
 

 
 

Note: This table displays the event study coefficients of the four outcomes of interest for individuals receiving care subsidies 
and home care supports.  Period 0: implementation of SAAD.  Period -4 corresponds to 1st semester 2004; -3 to 2nd semester 
2004; -2 to 1st semester 2006; -1 to 2nd semester 2006; 0 to 1st semester 2007. Periods 1 to 13 corresponds to the situation after 
SAAD by semesters. Source: Own work using SHARE. 
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Figure A6. Sensitivity test for the parallel trend assumption 

  

  
Note: Sensitivity analysis of the parallel trend assumption based on Rambachan and Roth (2023). The figure shows the original estimate and 
estimates sensitive to violations of the common post-SAAD trend equal to 01. 0.25, 0.5, 1, 1.5 and 2 times the maximum deviation observed 
in the pre-SAAD period. 
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Figure A7. Comparison of estimated coefficients for “caregiving subsidies SAAD” and “home supports SAAD” 
estimating Eq.2 with yearly time dummies or semester time dummies 

  

  
Each dot represents the estimated effect for the corresponding outcome according to equation 3 (proposed model) with year fixed effects 
(original model) or with semester time dummies.  
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Table A1. Heterogeneity. Gender and age. OLS-DiD. CEM corrected sample 
 Loneliness Life satisfaction Depression (Euro-D>3) Survival 
Men     
Disability allowance -1.082* 0.025 -0.002    0.002    
 (0.590) (0.084) (0.006)    (0.014)    
Caregiving subsidy (SAAD) -0.601*** 0.152** -0.105*** 0.008**  
 (0.072) (0.061) (0.011) (0.003)    
Home care supports (before 
SAAD) 1.212 0.034 0.042 -0.002    
 (0.882) (0.070) (0.035) (0.011)    
Home care supports (SAAD) -0.435*** 0.408*** -0.073*** 0.013*** 
 (0.066) (0.056) (0.010) (0.003)    
F 21.990 36.643 13.448 39.342 
p 0.000 0.000 0.000 0.000    
R2 0.335 0.350 0.326 0.389    
Women     
Disability allowance -0.094*** 0.034 -0.045*** -0.023    
 (0.031) (0.080) (0.040) (0.016)    
Caregiving subsidy (SAAD) -0.621*** 0.306*** -0.098*** 0.046*** 
 (0.075) (0.073) (0.014) (0.011)    
Home care supports (before 
SAAD) -0.529 0.074 0.019 -0.002    
 (0.501) (0.209) (0.110) (0.005)    
Home care supports (SAAD) -0.582*** 0.571*** -0.097*** 0.036*** 
 (0.049) (0.047) (0.010) (0.003)    
F 43.792 75.647 22.227 28.785 
p 0.000 0.000 0.000 0.000    
R2 0.352 0.310 0.331 0.383    
Age 50-64     
Disability allowance -0.526 0.054 0.029 0.049 
 (0.541) (0.077) (0.018) (0.058) 
Caregiving subsidy (SAAD) -0.719*** 0.357*** -0.121*** 0.027*** 
 (0.068) (0.061) (0.011) (0.004)    
Home care supports (before 
SAAD) -0.491 0.506 0.050 -0.022    
 -1.616 (0.441) (0.047) (0.017)    
Home care supports (SAAD) -0.203*** 0.165*** -0.034*** 0.027*** 
 (0.044) (0.045) (0.013)    (0.003) 
F 18.898 28.325 13.004 18.477 
p 0.000 0.000 0.000 0.000    
R2 0.239 0.278 0.229 0.268    
Age 65-79     
Disability allowance -0.102*** 0.074 0.178*** 0.005    
 (0.046) (0.057) (0.043) (0.017)    
Caregiving subsidy (SAAD) -0.705*** 0.183** -0.087*** 0.012**  
 (0.068) (0.078) (0.016) (0.005)    
Home care supports (before 
SAAD) 0.678 0.054 -0.004 -0.019    
 (0.671) (0.047) (0.002) (0.014)    
Home care supports (SAAD) -0.398*** 0.616*** -0.119*** 0.013*** 
 (0.062) (0.061) (0.012) (0.004)    
F 29.472 54.372 20.847 15.375 
p 0.000 0.000 0.000 0.000    
R2 0.250 0.213 0.241 0.256    
Age 80 and older     
Disability allowance 0.007   0.025    0.049 -0.015 
 (0.017)    (0.037)    (0.129) (0.026) 
Caregiving subsidy (SAAD) -0.793*** 0.410** -0.109*** 0.056*** 
 (0.171) (0.183) (0.036) (0.022) 
Home care supports (before 
SAAD) -0.294 -0.001 0.055    -0.007 
 (0.665) (0.006) (0.067)    (0.009) 
Home care supports (SAAD) -0.473*** 0.395*** -0.062*** 0.028*** 
 (0.087) (0.064) (0.013) (0.006) 
F 16.619 35.359 27.065 37.285 
p 0.000 0.000 0.000 0.000 
R2 0.252 0.252 0.233 0.356 

Note: This table presents the estimated coefficients for the four outcomes analyzed using a difference-in-differences model with OLS on the 
sample obtained after applying coarsened exact matching (CEM), differentiated by sex and age cohort. Covariates correspond to those in M4 
of Table 2, excluding variables related to the heterogeneity dimension under study. Standard errors, shown in parentheses, are clustered at the 
regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated as *p < 0.10, **p < 0.05, and 
***p < 0.01. 
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Table A2. Heterogeneity. Residence. OLS-DiD estimates. CEM corrected sample 
 

Loneliness Life satisfaction 
Depression  
(Euro-D>3) Survival 

Lives in rural area     
Disability allowance 0.077 0.053 -0.134*** 0.062 
 (0.138) (0.201) (0.028) (0.076) 
Caregiving subsidy (SAAD) -1.677*** 0.946*** -0.350*** 0.083*** 
 (0.159) (0.249) (0.075) (0.027) 
Home care supports (before 
SAAD) 0.496 0.123 -0.024 0.004 
 (0.984) (0.211) (0.094) (0.093) 
Home care supports (SAAD) -0.553*** 0.541*** -0.096*** 0.133*** 
 (0.041) (0.039) (0.022) (0.020) 
F 13.902 27.949 17.625 26.022 
p 0.000 0.000 0.000 0.000 
R2 0.364 0.139 0.348 0.415 
Does not live in rural area     
Disability allowance -0.237 0.151 -0.132*** 0.009 
 (0.535) (0.221) (0.032) (0.014) 
Caregiving subsidy (SAAD) -0.607*** 0.268*** -0.099*** 0.040*** 
 (0.055) (0.052) (0.010) (0.010) 
Home care supports (before 
SAAD) -0.330 0.153 -0.151*** 0.027 
 (0.474) (0.281) (0.023) (0.024) 
Home care supports (SAAD) -0.373*** 0.404*** -0.088*** 0.040*** 
 (0.116) (0.102) (0.008) (0.003) 
F 58.503 139.803 41.185 84.780 
p 0.000 0.000 0.000 0.000 
R2 0.345 0.132 0.337 0.310 
Lives alone     
Disability allowance -0.255*** -0.001 0.170*** 0.005 
 (0.421) (0.004) (0.030) (0.013) 
Caregiving subsidy (SAAD) -0.761*** 1.155** -0.266*** 0.040*** 
 (0.174) (1.951) (0.057) (0.012) 
Home care supports (before 
SAAD) 0.328 0.255 0.100*** 0.034*** 
 (0.501) (0.178) (0.025) (0.010) 
Home care supports (SAAD) -0.584*** 0.514*** 0.085*** 0.032*** 
 (0.043) (0.038) (0.008) (0.003) 
F 56.602 81.890 34.805 33.497 
p 0.000 0.000 0.000 0.000 
R2 0.243 0.282 0.232 0.340 
Does not live alone     
Disability allowance 0.205 0.050 0.114 0.018 
 (0.187) (0.087) (0.111) (0.043) 
Caregiving subsidy (SAAD) -0.590*** 0.250*** -0.099*** 0.021** 
 (0.055) (0.049) (0.009) (0.009) 
Home care supports (before 
SAAD) -1.059 0.042 0.007 0.024 
 (0.881) (0.080) (0.006) (0.022) 
Home care supports (SAAD) -0.301*** 0.520*** -0.098*** 0.022*** 
 (0.097) (0.107) (0.018) (0.004) 
F 4.813 4.601 6.823 225.391 
p 0.000 0.000 0.000 0.000 
R2 0.030 0.033 0.044 0.573 

Note: his table presents the estimated coefficients for the four outcomes analyzed using a difference-in-differences model with OLS on the 
sample obtained after applying coarsened exact matching (CEM), differentiated by place of residence and household size. Covariates 
correspond to those in M4 of Table 2, excluding variables related to the heterogeneity dimension under study. Standard errors, shown in 
parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated 
as *p < 0.10, **p < 0.05, and ***p < 0.01. 
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Table A3. Heterogeneity. Dependency. OLS estimates. CEM corrected sample 
 

Loneliness Life satisfaction 
Depression  
(Euro-D>3) Survival 

Moderate dependent     
Disability allowance 0.083 0.117 0.021 0.023 
 (0.307) (0.080) (0.046) (0.101) 
Caregiving subsidy (SAAD) -0.024 0.299 0.020 0.237 
 (0.034) (0.229) (0.161) (0.262) 
Home care supports (before 
SAAD) -0.991 0.167 0.035 -0.021 
 (1.236) (0.120) (0.074) (0.073) 
Home care supports (SAAD) -0.190 -0.113 -0.007 0.039 
 (0.117) (0.334) (0.026) (0.044) 
F 3.694 10.395 13.392 16.431 
p 0.000 0.000 0.000 0.000 
R2 0.238 0.240 0.241 0.242 
Severe dependent     
Disability allowance -0.154 0.180 -0.017 0.393* 
 (1.635) (0.107) (0.216) (0.180) 
Caregiving subsidy (SAAD) -0.557** 1.055**** -0.095**** 0.063** 
 (0.263) (0.229) (0.023) (0.034) 
Home care supports (before 
SAAD) 1.847 0.033 0.087 -0.097 
 (1.627) (0.067) (0.124) (0.109) 
Home care supports (SAAD) -0.294* 0.377** -0.071** 0.052*** 
 (0.179) (0.154) (0.027) (0.012) 
F 35.293 53.063 15.781 12.990 
p 0.000 0.000 0.000 0.000 
R2 0.381 0.324 0.363 0.353 
High dependent     
Disability allowance -0.805 0.120 -0.089 -0.062 
 (1.977) (0.091) (0.218) (0.175) 
Caregiving subsidy (SAAD) -0.597*** 0.248*** -0.122* 0.027*** 
 (0.176) (0.078) (0.067) (0.008) 
Home care supports (before 
SAAD) 2.380 0.027 -0.034 0.159 
 (1.975) (0.068) (0.154) (0.123) 
Home care supports (SAAD) -0.270*** 0.217*** -0.111*** 0.027*** 
 (0.102) (0.050) (0.050) (0.009) 
F 22.408 21.205 20.654 16.749 
p 0.000 0.000 0.000 0.000 
R2 0.248 0.265 0.228 0.259 

Note: This table presents the estimated coefficients for the four outcomes analyzed using a difference-in-differences model with OLS on the 
sample obtained after applying coarsened exact matching (CEM), differentiated by dependency degree (approximated using Katz’s Index). 
Covariates correspond to those in M4 of Table 2, excluding variables related to the heterogeneity dimension under study. Standard errors, 
shown in parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance 
is indicated as *p < 0.10, **p < 0.05, and ***p < 0.01. 
  



 
 

 66 

Table A4. Heterogeneity. Income and Wealth. OLS-DiD estimates. CEM corrected sample 
 

Loneliness Life satisfaction 
Depression  
(Euro-D>3) Survival 

Lowest income quintile     
Disability allowance -0.003 0.022 -0.159** -0.012 
 (0.010) (0.020) (0.064) (0.028) 
Caregiving subsidy (SAAD) -1.040*** 0.588*** -0.163*** 0.056*** 
 (0.159) (0.157) (0.026) (0.015) 
Home care supports (before 
SAAD) 0.888 0.055*** -0.093** 0.017 
 (0.925) (0.019) (0.047) (0.021) 
Home care supports (SAAD) -1.981** 0.592*** -0.166*** 0.043*** 
 (0.926) (0.123) (0.056) (0.007) 
F 29.334 15.326 29.713 56.928 
p 0.000 0.000 0.000 0.000 
R2 0.343 0.388 0.344 0.339 
Highest income quintile     
Disability allowance -1.023 0.089 -0.014 -0.004 
 (0.715) (0.051) (0.035) (0.026) 
Caregiving subsidy (SAAD) -0.503*** 0.412*** -0.101*** 0.005 
 (0.113) (0.091) (0.019) (0.008) 
Home care supports (before 
SAAD) 1.082 0.079 0.069 0.032 
 (1.011) (0.067) (0.048) (0.020) 
Home care supports (SAAD) -0.368*** 0.314*** -0.099*** 0.030*** 
 (0.090) (0.068) (0.020) (0.006) 
F 22.393 25.286 29.006 53.775 
p 0.000 0.000 0.000 0.000 
R2 0.255 0.221 0.238 0.396 
Lowest wealth quintile     
Disability allowance -1.256 -0.124 0.094 0.014 
 (1.939) (0.223) (0.066) (0.027) 
Caregiving subsidy (SAAD) -1.605*** 0.598*** -0.196*** 0.041*** 
 (0.121) (0.107) (0.021) (0.015) 
Home care supports (before 
SAAD) -0.384 0.184 -0.004 0.022 
 (1.123) (0.093) (0.008) (0.022) 
Home care supports (SAAD) -1.497*** 0.630*** -0.118*** 0.033*** 
 (0.109) (0.101) (0.020) (0.007) 
F 38.896 18.103 38.961 71.727 
p 0.000 0.000 0.000 0.000 
R2 0.341 0.394 0.342 0.356 
Highest wealth quintile     
Disability allowance -0.776 0.017 -0.256*** 0.132 
 (0.591) (0.030) (0.060) (0.155) 
Caregiving subsidy (SAAD) -0.751*** 0.302*** -0.070*** 0.026*** 
 (0.137) (0.129) (0.024) (0.006) 
Home care supports (before 
SAAD) -1.635 0.041 -0.154*** 0.010 
 (1.901) (0.055) (0.046) (0.010) 
Home care supports (SAAD) -0.541*** 0.228*** -0.055*** 0.036*** 
 (0.087) (0.079) (0.015) (0.006) 
F 17.961 33.274 29.191 65.985 
p 0.000 0.000 0.000 0.000 
R2 0.275 0.267 0.240 0.327 

Note: This table presents the estimated coefficients for the four outcomes analyzed using a difference-in-differences model with OLS on the 
sample obtained after applying coarsened exact matching (CEM), differentiated by household income and wealth. Covariates correspond to 
those in M4 of Table 2, excluding variables related to the heterogeneity dimension under study. Standard errors, shown in parentheses, are 
clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated as *p < 0.10, 
**p < 0.05, and ***p < 0.01. 
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Appendix B 
 
Table B1. Explanatory variables  

Categories Definition 
Socio-demographic variables o Age and age squared. 

o Gender 
o Level of education. Education is categorized in four levels using the 1997 International Standard 

Classification of Education (ISCED): primary, lower secondary, upper secondary, post-secondary non 
tertiary and tertiary education.  

o Living alone 
o Living in a rural area 
 

Economic-related variables o Household income refers to annual income (in euros) net of taxes collected by all household members. 
Income was adjusted for the purchasing power of different currencies using the PPP exchange rate of the 
year in which the “Main Questionnaire” was performed. Income was divided by the square root of the 
number of household members to adjust for household size. 

o Household net worth is defined as the value of total assets (the total amount of financial assets plus the 
total amount of non-financial assets; note that this indicator only takes into account the value of dwellings 
from non-financial assets) minus the total value of outstanding liabilities as is expressed in the same terms 
as household income 

o Being employed at the time of the survey. 
 

Health status o Self-reported health status14. We define five binary variables corresponding to the following categories: 
excellent, very good, good, fair and poor. 

o Chronic conditions. We define seven binary variables corresponding to the following pathologies: 
Alzheimer, diabetes, cancer, high blood pressure, lung disease, stroke and heart attack. 

o Number of days stayed at hospital during last year for surgery or medical tests. 
 

Smoking [SHARE questions]: “Have you ever smoked cigarettes, cigars or a pipe daily for a period of at least one 
year? “and “Do you smoke at the present time?” 
We define two binary variables: 
o Current smoker: takes the value 1 if the respondent is smoking at the time of the survey, 0 otherwise.  
o Past smoker: takes the value 1 if the respondent has smoked at least one year, but is not currently 

smoking, 0 otherwise.  

Drinking alcohol  [SHARE questions]: “I am now going to ask you a few questions about what you drink. During the last 3 
months, how often have you drunk any alcoholic beverages, like beer, cider, wine, spirits or cocktails?” 
We define two binary variables corresponding to the following categories  
o Not having drunk during the last 3 months or less than one per month (teetotal) 
o Drinking every day or 5-6 times per week 

Sedentary lifestyle [SHARE questions]: “We would like to know about the type and amount of physical activity you do in your 
daily life. How often do you engage in vigorous physical activity (such as sports, heavy housework, or a job 
that involves physical labour) or in activities that require a moderate level of energy (such as gardening, 
cleaning the car, or doing a walk)?”  
We define a binary variable “sedentary lifestyle” that takes the value 1 if the respondent is engaged in a 
vigorous or moderate activity “one or three times a month” or “hardly ever, or never”·.  
 

Weight Using body mass index (BMI) provided by SHARE we define the following categories, and include the 
variable “normal weight” in the regression. 
o Underweight: if BMI is lower than 20. 
o Normal weight: if BMI lies between 20 and 24.9 
o Overweight: if BMI lies between 25 and 29.9  
o Obese: if BMI is greater than 30. 

Note: This table shows the definitions corresponding to the explanatory variables used in the estimation of the models. 

 

  

 
14 Self-reported health is a good indicator of morbidity and a powerful predictor of future health and mortality (Burström and 
Fredlund, 2001; Van Doorslaer and Gerdtham (2003). 
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Table B2. Descriptive statistics 
  Initial sample Sample after CEM 

(SHARE) 
Sample after CEM with 
National Health Survey 

  No LTC 
benefit 

With LTC 
benefit 

No LTC 
benefit 

With LTC 
benefit 

No LTC 
benefit 

With LTC 
benefit 

N 26,992 4,361 24,782 4,307 23,383 4,145 
Life satisfaction       

Completely disatisfied 0.53 1.77 0.53 1.79 0.53 1.80 
1 0.38 1.45 0.38 1.46 0.38 1.47 
2 0.71 1.69 0.71 1.70 0.72 1.72 
3 1.24 2.42 1.25 2.45 1.26 2.48 
4 1.85 2.74 1.85 2.75 1.86 2.76 
5 8.73 15.63 9.11 16.85 9.53 18.27 
6 8.8 11.85 8.90 12.03 9.00 12.21 
7 18.02 18.61 18.43 19.04 18.85 19.50 
8 31.29 23.21 32.51 23.88 33.84 24.60 
9 16.1 10.88 16.42 11.03 16.76 11.18 
Completely satisfied 12.35 9.75 9.90 7.02 7.29 4.02 

EURO-D       
No depressed 23.41 12.35 23.18 11.93 22.95 11.50 
1 20.3 12.94 20.01 12.52 19.71 12.10 
2 14.42 10.39 14.52 10.44 14.63 10.50 
3 10.54 11.27 10.60 11.33 10.65 11.40 
4 8.04 8.33 8.10 8.40 8.17 8.47 
5 7.02 10.29 7.07 10.40 7.12 10.50 
6 5.16 9.22 5.19 9.31 5.21 9.39 
7 4.01 8.24 4.03 8.31 4.04 8.38 
8 3.04 5.78 3.05 5.81 3.06 5.85 
9 2.16 5.2 2.16 5.23 2.17 5.25 
10 1.31 3.82 1.31 3.84 1.31 3.86 
11 0.49 1.67 0.49 1.67 0.49 1.68 
Very depressed 0.1 0.5 0.29 0.81 0.48 1.13 

Feel things are out of control       
Often 9.89 25.3 10.87 31.70 12.05 41.75 
Sometimes 25.97 32.29 32.71 42.72 43.42 60.96 
Rarely 28.93 20.78 37.30 25.10 51.21 31.40 
Never 35.21 21.63 47.61 26.31 70.27 33.23 

Loneliness scale       
Not lonely 69.23 51.69 70.63 53.03 72.12 54.43 
4 11.78 12.03 11.85 12.10 11.92 12.18 
5 7.54 13.39 7.57 13.48 7.60 13.57 
6 6.3 12.03 6.32 12.10 6.34 12.18 
7 2.54 5.42 2.54 5.43 2.55 5.45 
8 0.94 1.36 0.94 1.36 0.94 1.36 
Very lonely 1.67 4.08 0.15 2.49 -1.46 0.84 

Men 42.96 37.1 43.88 37.79 44.85 38.50 
Women 57.04 62.9 56.12 62.21 55.15 61.50 
Age 69.97 70.34 71.42 72.81 72.97 75.46 
  17.06 11.96 16.21 12.03 15.34 12.10 
Household size (2.42 2.39 2.48 2.45 2.54 2.51 
  1.09 1.25 1.10 1.27 1.11 1.28 
Lives alone 10.87 19.36 12.05 23.11 13.50 28.45 
Real income (adjusted household size) 13,849 13,125 13,897 13168 13,945 13,211 
  (19,064) (21,374) (19,155) (21,488) (19,247) (21,604) 
Real wealth (adjusted household size) 177,108 151,400 184950 157,130 193,501 163,303 
  (315,474) (413,497) (340355) (456,242) (369,315) (508,281) 
Lives in rural area 49.03 46.33 52.46 49.40 56.40 52.88 
Marital status       

Married. living with spouse 73.95 57.98 75.77 59.10 77.69 60.26 
Registered partnership 0.87 0.35 0.87 0.35 0.87 0.35 
Married. living separated 1.16 1.06 1.16 1.06 1.16 1.06 
Never married 5.74 7.17 6.07 7.68 6.44 8.27 
Divorced 2.84 1.49 2.84 1.49 2.85 1.49 
Widowed 15.44 31.95 13.28 30.31 11.00 28.56 

Level of education       
None 22.01 37.12 22.17 37.58 22.34 38.05 
ISCED 1 37.91 42.16 38.39 42.75 38.88 43.36 
ISCED 2 20.37 11.78 20.51 11.83 20.65 11.87 
ISCED 3 8.67 4.05 8.70 4.06 8.72 4.06 
ISCED 4 1.17 0.35 1.17 0.35 1.17 0.35 
ISCED 5 or 6 9.87 4.54 9.07 3.44 8.24 2.30 

Body mass index       
Underweight 0.95 2.98 0.95 2.98 0.95 2.99 
Normal weight 31.78 35.7 32.12 36.12 32.46 36.56 
Overweight 45.75 42.72 46.45 43.33 47.17 43.95 
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Obese 21.52 18.6 20.49 17.56 19.42 16.50 
Self-reported health status       

Excellent 3.69 1.07 3.69 1.07 3.70 1.07 
Very good 14.77 3.78 14.84 3.78 14.92 3.79 
Good 37.64 18.2 38.11 18.31 38.60 18.42 
Fair 29.28 33.98 29.57 34.36 29.86 34.76 
Poor 14.62 42.97 13.78 42.47 12.93 41.96 

Current smoker 3.03 3.51 3.12 3.63 3.22 3.77 
Past smoker 4.17 3.31 4.34 3.42 4.53 3.54 
Regular alcohol consumption 12.22 10.4 13.71 11.48 15.59 12.80 
Sedentary 16.12 35.41 18.72 47.95 22.22 70.94 
Heart attack 11.43 18.52 12.74 21.95 14.36 26.77 
Lung disease 6.02 11.63 6.38 12.98 6.79 14.67 
Stroke 2.66 7.02 2.73 7.51 2.81 8.08 
Cancer 4.16 7.67 4.33 8.26 4.52 8.94 
Parkinson/Alzheimer 1.28 3.05 1.30 3.14 1.31 3.24 
Hip fracture 2.2 5.07 2.25 5.33 2.30 5.61 
Diabetes 16.64 24.24 19.41 30.12 23.18 39.19 
Hypertension 39.55 44.38 55.19 64.08 85.65 105.13 
Arthritis 9.27 18.52 10.13 21.95 11.16 26.77 

Note: This table presents descriptive statistics for individuals who receive and do not receive long-term care (LTC) benefits, including 
disability allowance, caregiving subsidies, or home care supports. Three samples are considered: the initial sample, the sample after applying 
coarsened exact matching using SHARE data, and the National Health Survey sample after applying coarsened exact matching. No LTC 
benefit indicates that the respondent does not receive any type of long-term care benefit, while LTC benefit indicates that the individual 
receives at least one type of long-term care benefit (disability allowance, caregiving subsidy, or home care supports). 
 
Table B3.  L1 statistic before and after CEM (coarsened exact matching method). SHARE 

 Initial sample Sample after CEM 
Man 0.112 1.836E-14 
 (-0.145) (2.244E-14) 
Age 0.022 2.448E-14 
 (0.022) (2.448E-14) 
Years of education 0.228 2.448E-14 
 (0.253) (-6.936E-14) 
Married 0.050 4.488E-16 
 (0.050) (2.244E-16) 
Single 0.099 1.224E-14 
 (0.100) (2.040E-14) 
Household size 0.228 9.384E-16 
 (-0.253) (1.428E-14) 
Number of comorbidities 0.082 4.284E-16 
 (0.012) (4.488E-14) 
Income quartile: 1st 0.050 1.734E-14 
 (0.057) (-2.958E-14) 
Income quartile: 2nd 0.022 9.588E-14 
 (-0.022) (1.010E-13) 
Income quartile: 3rd 0.109 6.834E-16 
 (0.114) (8.160E-14) 
Income quartile: 4th 0.189 7.548E-16 
 (0.194) (7.956E-14) 
Multivariate L1 0.797 6.532E-16 
N 29,002 26,738 
Matched - 24,808 (92.78%) 
Unmatched - 1,930 (7.22%) 

Note: This table presents the L1 statistic for the initial SHARE sample and for the sample after applying coarsened exact matching (CEM). 
The L1 statistic measures the imbalance in the distribution of variables between treatment and control groups, ranging from 0 to 1, where 0 
indicates perfect balance. CEM improves balance by temporarily coarsening variables into meaningful bins and then performing an exact match 
on these coarsened data, which is subsequently used to calculate the L1 statistic, thereby reducing confounding in observational studies. 
Differences in means are reported in parentheses. 
 
 
 
  



 
 

 70 

Table B4.  L1 statistic before and after CEM (coarsened exact matching method). SHARE and National Health 
Survey (2011/2012) 

 Initial sample Sample after CEM 
Man 0,050 5,435E-14 
 (0,050) (5,435E-14) 
Age 0,507 5,435E-14 
 (0,562) (-1,540E-13) 
Years of education 0,111 9,963E-16 
 (0,111) (4,982E-16) 
Married 0,220 2,717E-14 
 (0,222) (4,529E-14) 
Single 0,507 2,083E-15 
 (-0,562) (3,170E-14) 
Household size 0,181 9,510E-16 
 (0,027) (9,963E-14) 
Number of comorbidities 0,111 3,849E-14 
 (0,127) (-6,567E-14) 
Income quartile: 1st 0,050 2,129E-13 
 (-0,050) (2,242E-13) 
Income quartile: 2nd 0,242 1,517E-15 
 (0,254) (1,812E-13) 
Income quartile: 3rd 0,419 1,676E-15 
 (0,430) (1,766E-13) 
Income quartile: 4th 1,768 1,450E-15 
 (0.344) (8.145E-14) 
Multivariate L1 0.797 6.532E-16 
N 26,738 25,177 
Matched - 23,825 (94.63%) 
Unmatched - 1,352(5.37%) 

Note: This table presents the L1 statistic for the original National Health Survey sample and for the sample after applying coarsened exact 
matching (CEM). The L1 statistic measures the imbalance in the distribution of variables between treatment and control groups, ranging from 
0 to 1, where 0 indicates perfect balance. CEM improves balance by temporarily coarsening variables into meaningful bins and then performing 
an exact match on these coarsened data, which is subsequently used to calculate the L1 statistic, reducing confounding in observational studies. 
Differences in means are reported in parentheses. 
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Appendix C  
 
 
Figure C1. Robustness check. Comparison of different models 

 
 

  
Each dot represents the estimated effect for the corresponding outcome according to equation 2 (proposed model), equation 3 (alternative 
specification with region-specific linear trends and a fixed effects model with interactions), equation 4 (alternative specification with muli-
factor structure of time-varying common factors with heterogeneous effects by cross-sections) and falsification test (dividing the regions into 
4 quartiles according to the 2008-2013 unemployment rate and re-estimating  with quartile-by-year fixed effects). 
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Table C1. Alternative specification with region-specific linear trends and a fixed effects model with interactions.  
OLS-DiD estimates. CEM corrected sample.  

 M1 M2 M3 M4 
Loneliness     
Disability allowance -0.525** -0.527** -0.530** -0.533** 
 (0.290) (0.290) (0.289) (0.288) 
Caregiving subsidy SAAD -0.605*** -0.609*** -0.614*** -0.617*** 
 (0.076) (0.076) (0.076) (0.076) 
Home care supports before 
SAAD 0.236 0.236 0.235 0.235 

 (0.695) (0.691) (0.686) (0.682) 
Home care supports SAAD -0.514*** -0.516*** -0.519*** -0.522*** 
 (0.056) (0.056) (0.056) (0.056) 
N 26,738 26,738 26,738 26,738 
F 31.344 31.961 32.591 33.232 
p 0.000 0.000 0.000 0.000 
R2 0.314 0.320 0.327 0.333 
Life satisfaction        
Disability allowance 0.032 0.032 0.032 0.032 
 (0.084) (0.084) (0.084) (0.084) 
Caregiving subsidy SAAD 0.258*** 0.257*** 0.256*** 0.256*** 
 (0.068) (0.068) (0.068) (0.068) 
Home care supports before 
SAAD 0.066 0.066 0.065 0.065 

 (0.154) (0.154) (0.153) (0.153) 
Home care supports SAAD 0.535*** 0.532*** 0.529*** 0.527*** 
 (0.051) (0.051) (0.051) (0.051) 
N 26,738 26,738 26,738 26,738 
F 52.342 53.347 54.369 55.409 
p 0.000 0.000 0.000 0.000 
R2 0.299 0.304 0.311 0.316 
Euro-D>3        
Disability allowance -0.027 -0.027 -0.028 -0.028 
 (0.025) (0.025) (0.025) (0.025) 
Caregiving subsidy SAAD -0.106*** -0.102*** -0.102*** -0.102*** 
 (0.013) (0.013) (0.013) (0.013) 
Home care supports before 
SAAD 0.031 0.031 0.031 0.031 

 (0.078) (0.078) (0.078) (0.078) 
Home care supports SAAD -0.082*** -0.085*** -0.088*** -0.088*** 
 (0.010) (0.010) (0.010) (0.010) 
N 26,738 26,738 26,738 26,738 
F 17.065 17.407 17.756 18.112 
p 0.000 0.000 0.000 0.000 
R2 0.300 0.306 0.312 0.318 
Survival        
Disability allowance -0.012 -0.014 -0.014 -0.014 
 (0.020) (0.020) (0.020) (0.020) 
Caregiving subsidy SAAD 0.035*** 0.032*** 0.032*** 0.032*** 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports before 
SAAD -0.002 -0.002 -0.002 -0.002 

 (0.010) (0.010) (0.010) (0.010) 
Home care supports SAAD 0.027*** 0.027*** 0.027*** 0.027*** 
 (0.003) (0.003) (0.003) (0.003) 
N 26,738 26,738 26,738 26,738 
F 30.381 30.981 31.591 32.214 
p 0.000 0.000 0.000 0.000 
R2 0.350 0.356 0.364 0.371 

Note: This table reports the estimated coefficients from equation (3) using interactive fixed effects, which account for potentially non-linear 
region-specific time trends by nesting additive fixed effects within the error term (Gobillon and Magnac, 2016). Model M1 includes age, sex, 
marital status, and education; M2 adds body mass index, degree of dependency (Katz’s index), chronic illness, smoking and drinking habits, 
self-reported health, and sedentary lifestyle; M3 further includes hospital stays, stays in other institutions, and visits to a general practitioner 
over the past year; M4 additionally accounts for living alone, rural residence, adjusted income and wealth, unemployment rate, regional GDP 
per capita, region-specific linear trends, and interaction-based fixed effects. Marginal effects from ordered probit estimation are very similar 
to the reported coefficients. Standard errors (in parentheses) are clustered at the regional level using a block bootstrap with 1,000 replications. 
Statistical significance is indicated as *p < 0.10, **p < 0.05, and ***p < 0.01. 
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Table C2. Alternative specification with multi-factor structure of time-varying common factors with heterogeneous 
effects by cross-sections. OLS-DiD estimates. CEM corrected sample.  

 M1 M2 M3 M4 
Loneliness     
Disability allowance -0.540** -0.542** -0.545** -0.548** 
 (0.308) (0.307) (0.306) (0.305) 
Caregiving subsidy SAAD -0.610*** -0.614*** -0.618*** -0.621*** 
 (0.077) (0.077) (0.077) (0.077) 
Home care supports before 
SAAD 0.252 0.252 0.251 0.251 

 (0.713) (0.709) (0.704) (0.700) 
Home care supports SAAD -0.517*** -0.519*** -0.522*** -0.525*** 
 (0.056) (0.056) (0.056) (0.056) 
N 26,738 26,738 26,738 26,738 
F 30.361 30.940 31.529 32.128 
p 0.000 0.000 0.000 0.000 
R2 0.304 0.310 0.316 0.322 
Life satisfaction        
Disability allowance 0.035 0.035 0.035 0.035 
 (0.086) (0.086) (0.086) (0.086) 
Caregiving subsidy SAAD 0.276*** 0.275*** 0.274*** 0.274*** 
 (0.069) (0.069) (0.069) (0.069) 
Home care supports before 
SAAD 0.076 0.076 0.075 0.075 

 (0.158) (0.158) (0.157) (0.157) 
Home care supports SAAD 0.562*** 0.559*** 0.556*** 0.553*** 
 (0.051) (0.051) (0.051) (0.051) 
N 26,738 26,738 26,738 26,738 
F 49.603 50.501 51.413 52.339 
p 0.000 0.000 0.000 0.000 
R2 0.290 0.295 0.301 0.306 
Euro-D>3        
Disability allowance -0.027 -0.027 -0.028 -0.028 
 (0.026) (0.026) (0.026) (0.026) 
Caregiving subsidy SAAD -0.108*** -0.104*** -0.104*** -0.104*** 
 (0.013) (0.013) (0.013) (0.013) 
Home care supports before 
SAAD 0.034 0.034 0.034 0.034 

 (0.079) (0.079) (0.079) (0.079) 
Home care supports SAAD -0.083*** -0.086*** -0.089*** -0.089*** 
 (0.010) (0.010) (0.010) (0.010) 
N 26,738 26,738 26,738 26,738 
F 16.774 17.104 17.441 17.783 
p 0.000 0.000 0.000 0.000 
R2 0.291 0.297 0.302 0.308 
Survival        
Disability allowance -0.014 -0.016 -0.016 -0.016 
 (0.027) (0.026) (0.026) (0.026) 
Caregiving subsidy SAAD 0.037*** 0.035*** 0.035*** 0.035*** 
 (0.008) (0.008) (0.008) 0.008) 
Home care supports before 
SAAD -0.002 -0.002 -0.002 -0.002 

 (0.013) (0.013) (0.013) (0.013) 
Home care supports SAAD 0.028*** 0.028*** 0.028*** 0.028*** 
 (0.003) (0.003) (0.003) (0.003) 
N 26,738 26,738 26,738 26,738 
F 29.458 30.021 30.593 31.177 
p 0.000 0.000 0.000 0.000 
R2 0.338 0.344 0.350 0.357 

Note: This table presents the estimated coefficients from equation (4), where regression errors are decomposed into a multi-factor structure of 
time-varying common factors with heterogeneous effects across cross-sections, plus an idiosyncratic error term. Model M1 includes age, sex, 
marital status, and education; M2 adds body mass index, degree of dependency (Katz’s index), chronic illness, smoking and drinking habits, 
self-reported health, and sedentary lifestyle; M3 further includes hospital stays, stays in other institutions, and visits to a general practitioner 
over the past year; M4 additionally accounts for living alone, rural residence, adjusted income and wealth, unemployment rate, regional GDP 
per capita, and the multi-factor structure of time-varying common factors with heterogeneous cross-sectional effects. Marginal effects from 
ordered probit estimation are very similar to the reported coefficients. 
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Table C3. The effect of SAAD on individual outcomes including Wave 8. OLS-DiD estimates. CEM corrected sample.  
 M1 M2 M3 M4 
Loneliness     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.516** -0.518** -0.521** -0.524** 
 (0.282) (0.280) (0.279) (0.278) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) -0.637*** -0.642*** -0.646*** -0.649*** 
 (0.075) (0.075) (0.075) (0.075) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.222 0.222 0.221 0.221 
 (0.724) (0.719) (0.714) (0.709) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.537*** -0.539*** -0.543*** -0.546*** 
 (0.056) (0.056) (0.056) (0.056) 
Number of observations 28,978 28,978 28,978 28,978 
F-statistic (overall significance test) 42.886 43.980 45.105 46.262 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.334 0.342 0.349 0.357 
Life satisfaction     
Disability allowance 0.030 0.030 0.030 0.030 
 (0.083) (0.083) (0.083) (0.083) 
Caregiving subsidy SAAD 0.254*** 0.253*** 0.252*** 0.252*** 
 (0.069) (0.069) (0.069) (0.069) 
Home care supports before SAAD 0.058 0.058 0.058 0.058 
 (0.155) (0.155) (0.153) (0.153) 
Home care supports SAAD 0.561*** 0.557*** 0.554*** 0.551*** 
 (0.052) (0.052) (0.052) (0.052) 
Number of observations 28,978 28,978 28,978 28,978 
F-statistic (overall significance test) 86.119 88.516 90.989 93.538 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.317 0.324 0.331 0.338 
Euro-D>3     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.026 -0.026 -0.027 -0.027 
 (0.025) (0.025) (0.025) (0.025) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) -0.116*** -0.111*** -0.111*** -0.111*** 
 (0.013) (0.013) (0.013) (0.013) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.029 0.029 0.029 0.029 
 (0.079) (0.079) (0.079) (0.079) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.088*** -0.091*** -0.095*** -0.095*** 
 (0.010) (0.010) (0.010) (0.010) 
Number of observations 28,978 28,978 28,978 28,978 
F-statistic (overall significance test) 20.383 20.861 21.353 21.857 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.320 0.326 0.332 0.340 
Survival     
Disability allowance  (𝐷𝐷𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.010 -0.012 -0.012 -0.012 
 (0.015) (0.015) (0.015) (0.015) 
Caregiving subsidy SAAD (𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖) 0.040*** 0.037*** 0.037*** 0.037*** 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports before SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) -0.002 -0.002 -0.002 -0.002 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports SAAD (𝐻𝐻𝐶𝐶𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖) 0.031*** 0.031*** 0.031*** 0.031*** 
 (0.003) (0.003) (0.003) (0.003) 
Number of observations 28,978 28,978 28,978 28,978 
F-statistic (overall significance test) 41.203 42.248 43.323 44.431 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.376 0.384 0.392 0.401 

Note: This table reports the estimated coefficients for the outcomes analyzed according to equation (2), with each column reflecting the 
progressive inclusion of explanatory variables, showing the consistency of both magnitude and significance. Model M1 includes age, sex, 
marital status, and education level; M2 adds body mass index, degree of dependency (Katz index), chronic illness, smoking and drinking habits, 
self-reported health, and sedentary lifestyle; M3 further incorporates days spent in hospital during the past year for surgery or medical tests, 
days in hospital for mental health issues, days in other institutions (e.g., rehabilitation or convalescence), and visits to a general practitioner; 
and M4 additionally accounts for living alone, rural residence, adjusted income and wealth, unemployment rate, regional GDP per capita, and 
region and time fixed effects. Marginal effects after ordered estimation are very similar to the reported coefficients. Standard errors, shown in 
parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated 
as *p < 0.10, **p < 0.05, and ***p < 0.01 
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Table C4. The effect of SAAD on individual outcomes including Wave 8. OLS-DiD estimates. CEM corrected sample.  
 M1 M2 M3 M4 
Loneliness     
Disability allowance   -0.511** -0.513** -0.516** -0.519** 
 (0.274) (0.273) (0.272) (0.271) 
Caregiving subsidy SAAD 2007-2020 -0.721*** -0.727*** -0.733*** -0.737*** 
 (0.076) (0.076) (0.076) (0.076) 
Caregiving subsidy SAAD 2012-2017 0.123*** 0.124*** 0.126*** 0.127*** 
 (0.017) (0.017) (0.017) (0.017) 
Home care supports before SAAD 0.221 0.221 0.220 0.220 
 (0.678) (0.674) (0.669) (0.665) 
Home care supports SAAD 2007-2020 -0.598*** -0.601*** -0.605*** -0.609*** 
 (0.057) (0.057) (0.057) (0.057) 
Home care supports SAAD 2012-2017 0.089*** 0.089*** 0.091*** 0.092*** 
 (0.016) (0.016) (0.016) (0.016) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 34.492 35.239 36.004 36.786 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.429 0.441 0.452 0.464 
Life satisfaction     
Disability allowance   0.030 0.030 0.030 0.030 
 (0.082) (0.082) (0.082) (0.082) 
Caregiving subsidy SAAD 2007-2020 0.262*** 0.260*** 0.259*** 0.259*** 
 (0.070) (0.070) (0.070) (0.070) 
Caregiving subsidy SAAD 2012-2017 -0.020*** -0.020*** -0.020*** -0.020*** 
 (0.003) (0.003) (0.003) (0.003) 
Home care supports before SAAD 0.057 0.057 0.057 0.057 
 (0.150) (0.150) (0.149) (0.149) 
Home care supports SAAD 2007-2020 0.595*** 0.591*** 0.587*** 0.585*** 
 (0.052) (0.052) (0.052) (0.052) 
Home care supports SAAD 2012-2017 -0.088*** -0.087*** -0.086*** -0.085*** 
 (0.017) (0.017) (0.017) (0.017) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 61.554 62.938 64.356 65.808 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.403 0.413 0.424 0.434 
Euro-D>3     
Disability allowance   -0.026 -0.026 -0.027 -0.027 
 (0.025) (0.025) (0.025) (0.025) 
Caregiving subsidy SAAD 2007-2020 -0.116*** -0.111*** -0.111*** -0.111*** 
 (0.013) (0.013) (0.013) (0.013) 
Caregiving subsidy SAAD 2012-2017 0.011*** 0.010*** 0.010*** 0.010*** 
 (0.002) (0.002) (0.002) (0.002) 
Home care supports before SAAD 0.029 0.029 0.029 0.029 
 (0.078) (0.078) (0.078) (0.078) 
Home care supports SAAD 2007-2020 -0.088*** -0.091*** -0.095*** -0.095*** 
 (0.010) (0.010) (0.010) (0.010) 
Home care supports SAAD 2012-2017 0.007*** 0.007*** 0.008*** 0.008*** 
 (0.001) (0.001) (0.001) (0.001) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 22.394 22.955 23.533 24.127 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.406 0.416 0.426 0.437 
Survival     
Disability allowance   -0.010 -0.012 -0.012 -0.012 
 (0.015) (0.015) (0.015) 0.015) 
Caregiving subsidy SAAD 2007-2020 0.042*** 0.039*** 0.039*** 0.039*** 
 (0.008) (0.008) (0.008) (0.008) 
Caregiving subsidy SAAD 2012-2017 -0.010*** -0.009*** -0.009*** -0.009*** 
 (0.001) (0.001) (0.001) (0.001) 
Home care supports before SAAD -0.002 -0.002 -0.002 -0.002) 
 (0.008) (0.008) (0.008) (0.008) 
Home care supports SAAD 2007-2020 0.033*** 0.033*** 0.033*** 0.033*** 
 (0.003) (0.003) (0.003) (0.003) 
Home care supports SAAD 2012-2017 -0.007*** -0.007*** -0.007*** -0.007*** 
 (0.001) (0.001) (0.001) (0.001) 
Number of observations 26,738 26,738 26,738 26,738 
F-statistic (overall significance test) 47.761 49.077 50.434 51.834 
p-value 0.000 0.000 0.000 0.000 
R-squared statistic 0.495 0.507 0.521 0.535 

Note: This table reports the estimated coefficients for the outcomes analyzed according to equation (2), with each column reflecting the 
progressive inclusion of explanatory variables, showing the consistency of both magnitude and significance. Model M1 includes age, sex, 
marital status, and education level; M2 adds body mass index, degree of dependency (Katz index), chronic illness, smoking and drinking habits, 
self-reported health, and sedentary lifestyle; M3 further incorporates days spent in hospital during the past year for surgery or medical tests, 
days in hospital for mental health issues, days in other institutions (e.g., rehabilitation or convalescence), and visits to a general practitioner; 
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and M4 additionally accounts for living alone, rural residence, adjusted income and wealth, unemployment rate, regional GDP per capita, and 
region and time fixed effects. Marginal effects after ordered estimation are very similar to the reported coefficients. Standard errors, shown in 
parentheses, are clustered at the regional level and obtained using a block bootstrap with 1,000 replications. Statistical significance is indicated 
as *p < 0.10, **p < 0.05, and ***p < 0.01 
 
 
Appendix D 
 
The quality-of-life model: QALY and EQ-5D 

To measure quality of life in the population aged 15 years and older, the EQ-5D-5L instrument is 

generally used. This instrument consists of two parts: (i) a questionnaire measuring self-perceived health problems 

or limitations and (ii) a visual analogue scale (VAS). The questionnaire describes the health status of individuals 

on 5 dimensions: mobility, self-care, activities of daily living, pain or discomfort, and anxiety or depression. Each 

of these dimensions has 5 response levels: no problems, mild problems, moderate problems, severe problems and 

total impossibility. Secondly, the respondent is also asked to assess his/her health using a thermometer, the visual 

analogue scale, which provides a value for the state of health. This scale has a range between 100, the best 

imaginable state of health, and 0, the worst imaginable state of health (The EuroQoL Group, 1990). 

The only source of Spanish nationally representative EQ‐5D data is the Spanish Health Survey (SHS) 

conducted in 2011/1215. The general objective of the ENSE 2011/12 was to provide the necessary information on 

the health of the population to be able to plan and evaluate health-related actions. The period for collecting the 

information was one year, from July 2011 to June 2012. The research was aimed at all persons residing in main 

family dwellings. When the same dwelling consisted of two or more households, the study was extended to all of 

them, but separately for each household. The information collected by the survey was divided into three 

questionnaires. The household questionnaire collected all household members and some basic socio-demographic 

variables for all household members. In addition, it included information on socio-demographic characteristics of 

the household reference person (the person who contributes most to the household budget). The adult questionnaire 

collected information on the selected person aged 15 years old or over and finally, if there were minors in the 

household, the minor’s questionnaire collected information on the selected minor. This information corresponded 

to additional socio-demographic variables of the selected persons and all the target health variables of the survey. 

The information collection method was the computer-assisted personal interview (CAPI) that could be 

complemented, when necessary and in exceptional cases, by means of a telephone interview. 

For the EQ-5D-5L Ramos-Goñi et al. (2018) provide estimated rates based on the preferences of the 

Spanish population. The possible values of the EQ-5D-5L Spanish tariff range from -0.416 to 1, where a value of 

1 corresponds to a situation of good health, and zero to a situation similar to death, with negative values 

corresponding to health states considered socially worse than death. To assign the EQ-5D-5L scores from the 

National Health Survey (2022/2012) to SHARE respondents, we used coarsened exact matching using age, sex, 

marital status, educational level and comorbidities as linking variables. Table B4 reports the L1-statistic (with 

considerable reduction in the matched sample). In the CEM process, the sample size is reduced from 29,002 to 

26,738 observations (which means that we retain almost 93% of the sample). Table B2 documents comparable 

descriptive statistics for socio-demographic variables for the initial sample and the sample after CEM. 

 
15 Detailed information available on: Metodología ENSE2011_12 

https://www.ine.es/metodologia/t15/t153041912.pdf
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Although temporal distance between both surveys could have introduced some bias, we consider that the 

matching carried out has considerably softened this possible bias. In addition, complementary analyses were 

carried out. First, the year of the SHARE wave 4 interview coincides with that of the National Health Survey 

(2011/2012). We compared the number of doctor visits, hospitalisations and medication consumption (variables 

that appear in both surveys) for the treatment and control groups and found no significant differences. Second, for 

all SHARE individuals (considering all waves) who have not been matched with respondents from the National 

Health Survey (2011/2012), we ran a regression where the dependent variable of ‘non-matching’ is explained as a 

function of sociodemographic and time variables. The results show that time effects are not significant [results 

available upon request]. 

Badia et al. (2001) have derived quantitative weights for each of the health states that can be described 

with the EQ-5D. These weights attempt to capture society's preferences for different health states and range from 

0 (death) to 1 (perfect health), with possible negative values assigned to states considered worse than death. These 

predefined values are referred to as tariffs.  

Our measure of health is the QALY. QALY provides a comprehensive measure of health outcomes and 

allows the estimation of the impact of LTC expenditure. To compute QALYs we rely on information on life tables 

by year and region from National Institute of Statistics, multiplying them by the average EQ-5D scores by age and 

sex. In addition, we have also obtained the impact on the average QALY of the population, using the share of the 

population of each age cohort. 

Outcome-Index: Constructing an index from LTC outcomes 

In this section we explain the process of constructing an index from the four LTC outcomes. First, we 

obtain the predicted probabilities for each outcome and each individual from estimating a probit for survival and 

ordered probit for life satisfaction, depression (using EURO-D score) and loneliness. As described in Anderson 

(2008), multiple outcomes can be aggregated into a single index that achieves superior statistical significance. This 

is because when variables are aggregated into an index, uncorrelated random errors between indicators are more 

likely to cancel each other out as the number of indicators increases. Thus, indexes as outcomes may be less noisy 

than individual variables.  

In this process, we follow the methodology of Anderson (2008) who proposes to construct a summary 

index using a generalized least squares (GLS) weighting procedure, which has two key advantages. First, this 

method increases efficiency by ensuring that highly correlated indicators receive less weight than uncorrelated 

indicators. Intuitively, uncorrelated indicators, which represent “new” information, receive more weight. Second, 

the index can be constructed using a combination of binary and ordinal variables. The only thing to ensure is that 

all variables have the same polarity. In our case, to ensure that a positive direction always indicates a "better 

outcome, we have reversed the depression and loneliness scale. 

The process proposed by Anderson (2008) consists of the following phases. First, normalization of all 

dimensions and conversion to effect sizes, by dividing each indicator by its reference group standard deviation. 

Second, create weights using the inverse of the covariance matrix of the normalized indicators. With this rule, 

highly correlated indicators are assigned small or offsetting weights, while less correlated outcomes receive larger 

weights. Third, calculate the weighted average each observation. Finally, demean index and convert it to effect 

sizes by dividing it by its reference group.   
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Table D1 shows the vector of weights assigned to each dimension that have been scaled to sum to one. 

For the set of all individuals, life satisfaction has a weight of 0.5670, Euro-D (in the reverse sense) has a weight 

of 0.3468, survival has a weight of 0.2436, and finally, loneliness (in the reverse sense) has a weight of 0.0425. 

As age increases, we observe that the weight of life satisfaction and survival decreases, while the weight of 

depression and loneliness (in the reverse sense) increases. We also observe that in the cohort of 85 years and older, 

the dimension of loneliness (in the reverse sense) carries the greatest weight, while life satisfaction carries the 

smallest weight of all. In contrast, for men, the dimension with the maximum weight is depression (in the reverse 

sense) and that with the minimum weight is loneliness (in the reverse sense).  

Model for health-related quality of life 

EQ-5D models are stratified by sex and age cohorts (50-54, 55-59, 60-64, 65-69,70-74, 75-80,80-84, 85+) 

and we estimate a model on health-related decrements in quality of life, i.e. transforming the dependent variable 

into 1 minus the corresponding EQ-5D rate. The model is estimated by generalized least squares with log link 

function and gaussian variance, follows the general lines of that proposed by Vallejo et al. (2018): 

(1 − 𝐸𝐸𝐸𝐸 − 5𝐷𝐷𝑖𝑖𝑖𝑖) = 𝜆𝜆 + 𝛼𝛼1𝐼𝐼𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷 + 𝛼𝛼1𝐼𝐼𝐼𝐼𝐷𝐷𝐶𝐶𝐷𝐷 + 𝛼𝛼1𝐼𝐼𝐼𝐼𝐷𝐷𝐻𝐻𝐻𝐻𝐻𝐻 + 𝛼𝛼1𝐼𝐼𝐼𝐼𝐷𝐷𝐻𝐻𝐻𝐻𝐷𝐷 + 𝜅𝜅𝐻𝐻𝑖𝑖𝑖𝑖 + 𝜃𝜃𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖 + 𝜈𝜈𝑖𝑖 + 𝜏𝜏𝑖𝑖+𝜀𝜀𝑖𝑖𝑖𝑖                          

(5) 

𝐼𝐼𝐼𝐼𝐷𝐷𝐷𝐷𝐷𝐷 and 𝐼𝐼𝐼𝐼𝐷𝐷𝐶𝐶𝐻𝐻 represents the interaction between the outcome index and disability allowances and 

caregiving subsidies, respectively. 𝐼𝐼𝐼𝐼𝐷𝐷𝐻𝐻𝐻𝐻𝐻𝐻 and 𝐼𝐼𝐼𝐼𝐷𝐷𝐻𝐻𝐻𝐻𝐷𝐷 represent the interaction between the outcome index and 

home supports (before SAAD) and home supports (after SAAD).  

𝐻𝐻𝑖𝑖𝑖𝑖 denotes health variables: age, self-reported general health, chronic diseases, limitation (moderate or 

severe) for activities of daily living in the last 6 months due to health problems. Since individuals with the same 

level of health may report different values of health-related quality of life due to differences in the way they 

respond to these questions for reasons not related to their level of health, but to other variables, such as socio-

economic variables (𝑆𝑆𝐸𝐸𝑖𝑖𝑖𝑖), we also include in the model the following variables: education, marital status, 

nationality and economic activity.  

Given that socioeconomic status may condition the way of reporting health-related quality of life (van 

Doorslaer and Jones, 2003), we control for this potential bias setting the value of the socio-economic variables 

equal to their sample mean when predicting, 𝑆𝑆𝐸𝐸𝚤𝚤𝑖𝑖����� . Therefore, when computing the predicted values of these 

models we use the estimated effects of the health variables on EQ-5D. Therefore. 𝜅̂𝜅 depends on the purged 

effect of health problems, and on the varying levels of these indicators across regions and across time. 

�1 − 𝐸𝐸𝐸𝐸 − 5𝐷𝐷𝚤𝚤𝑖𝑖� � = 𝜆̂𝜆 + 𝜅̂𝜅𝐻𝐻𝑖𝑖𝑖𝑖 + 𝜃𝜃�𝑆𝑆𝐸𝐸𝚤𝚤𝑖𝑖����� + 𝜈𝜈𝑖𝑖 + 𝜏𝜏𝑖𝑖+𝜀𝜀𝑖𝑖𝑖𝑖                               (6) 

Finally, we compute the HRQoL (health-related quality of life) indicator as the mean value of the 

predicted EQ-5D scores by age cohort, sex, region and year. 

Table D2 shows the estimation results for EQ-5D decrements. The sign of the sociodemographic 

variables is as expected: increasing with age, number of ADLs, IADLs and chronic diseases; decreasing with 

educational level; lower for employed persons, but higher for widowed and unemployed persons. In relation to 

the variables related to LTC we observe: (i) non-significance for disability allowance and home care supports 

(before SAAD), and (ii) significance of SAAD benefits (-0.22 points for caregiving subsidy and -0.174 for 



 
 

 79 

home supports).  

Table D3 shows only the estimated coefficients for SAAD LTC benefits as a function of sex and age 

cohort. We observe that: (i) the effects of caregiving subsidies and home supports move in opposite directions 

as age increases: decreases (in absolute value) in the case of the former, and increases in the case of the latter; 

(ii) the protective effect on quality of life of home supports is greater for men, while for women an inverted U-

shaped evolution is observed. 

LTC costs 

The monetary cost of LTC benefits received by beneficiaries has been obtained as follows. For economic 

benefits (caregiving subsidy), SHARE provides information on the monetary amount received on an annual 

basis. This is a great help since this amount already deducts the co-payment or financial participation of the 

beneficiary in the cost of the service. For home care, the procedure has been somewhat more complicated. First, 

the number of hours received per year has been calculated (product of the number of hours per week times the 

number of weeks). Secondly, the total number of hours is multiplied by the cost per hour (using successive 

reports on "Older People in Spain"16 taking into account the variability between regions). Additionally, it must 

be taken into account that the individual makes a contribution to cover the cost of the service. In this case, we 

have used the average copayment for each year and each region. Multiplying the number of hours received per 

year by the cost of each hour (after deducting the copayment percentage) gives the cost of home care supports. 

Figure D1 shows the evolution of the monthly cost of caregiving subsidies and home supports (€2017). 

The declining profile is justified by two reasons: (i) the inclusion of less severe dependents who receive lower 

monetary benefits or fewer hours of home support; (ii) the cuts introduced in 2012, which reduced the economic 

amount and care hours, and delayed the inclusion of the last group of moderate dependents until 2015. On the 

other hand, it should also be noted that the salary (PPP; €2017) of Spanish home care workers is among the lowest 

in the EU, only ahead of Bulgaria and Cyprus (see Figure D2). 

Once, we have computed LTC costs we estimate different models for caregiving subsidies and home 

supports: 

𝐻𝐻𝑅𝑅𝐸𝐸𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛼𝛼𝐻𝐻𝑇𝑇𝐶𝐶𝑖𝑖𝑖𝑖−1 + 𝛽𝛽𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖−1 + 𝜈𝜈𝑖𝑖 + 𝜌𝜌𝑖𝑖 + 𝜏𝜏𝑖𝑖 + 𝜁𝜁𝑖𝑖𝑖𝑖𝑖𝑖                                      (7) 

where 𝐻𝐻𝑅𝑅𝐸𝐸𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 is the health outcome variable for individual i, living in region r in year t; 𝐻𝐻𝑇𝑇𝐶𝐶𝑖𝑖𝑖𝑖−1 is the LTC 

cost (whether from caregiving subsidies or from home supports) in the previous year; 𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖−1 is a vector of 

explanatory variables; 𝜌𝜌𝑖𝑖 and 𝜏𝜏𝑖𝑖 are region and year fixed effects, and 𝜁𝜁𝑖𝑖𝑖𝑖𝑖𝑖 is a random error term.  

𝐻𝐻𝑅𝑅𝐸𝐸𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖𝑖𝑖 and 𝐻𝐻𝑇𝑇𝐶𝐶𝑖𝑖𝑖𝑖−1 variables are expressed in logarithms so that the coefficient 𝛼𝛼 can be 

interpreted as an elasticity, i.e. as the percentage change in the health of the dependent population due to a 

1% increase in LTC expenditure. Regional fixed effects (𝜌𝜌𝑖𝑖) control for all determinants of health outcomes 

that vary across regions, but are stable over time, while the year fixed effects (𝜏𝜏𝑖𝑖) control for changes over 

time that are constant across regions. 

The main challenge in estimating the relationship between LTC cost and HRQoLit is the problem of 

 
16 Servicios sociales dirigidos a personas mayores en España - Instituto de Mayores y Servicios Sociales 

https://imserso.es/el-imserso/documentacion/estadisticas/servicios-sociales-dirigidos-personas-mayores-espana
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endogeneity. In this case, our concern stems from the fact that dependency is directly determined by a number of 

factors correlated with the health of the population (e.g., regions with a higher percentage of elderly population 

will need more funding for dependency), so that if these were not adequately controlled, a significant bias in the 

observed estimate would occur (i.e., we could observe, erroneously, that the regions that spend more on 

dependency are those with a higher percentage of population in poorer health). 
 
Figure D1. Monthly cost of caregiving subsidies and home care supports (euros; 2017) 

 
Source: own work using SHARE and “Las personas mayores en España”(IMSERSO; several years). 
Costs with respect to minimum wage:  

 Caregiving 
subsidy 

Home care 
support 

2011 76% 140% 
2013 65% 119% 
2017 57% 105% 
2017 53% 98% 
2023 44% 81% 

 
Figure D2. Comparison of annual wage for home care worker (PPP; €2017) 

 
 

Source: own work using Eurofound and Eurostat. 
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Table D1. Weights assigned for the LTC outcomes in the Outcome-Index 
 

Group Age Life Satisfaction Inverse of Euro-D Score (Depression) Survival Inverse of Loneliness Score 
All All 0.3670 0.3468 0.2436 0.0425 
Men 50-54 0.4025 0.3579 0.2340 0.0056 
 55-59 0.4395 0.2952 0.2188 0.0465 
 60-64 0.4467 0.3092 0.0418 0.2023 
 65-69 0.4471 0.2994 0.0511 0.2023 
 70-74 0.4178 0.2873 0.0738 0.2211 
 75-79 0.3761 0.2191 0.1253 0.2795 
 80-84 0.3511 0.1918 0.1530 0.3042 
 85+ 0.2289 0.3494 0.2366 0.1850 
Women 50-54 0.4222 0.3988 0.1215 0.0574 
 55-59 0.3971 0.3923 0.2001 0.0105 
 60-64 0.4245 0.2687 0.0791 0.2277 
 65-69 0.4357 0.3334 0.0487 0.1822 
 70-74 0.4474 0.2944 0.0540 0.2042 
 75-79 0.3990 0.2390 0.0969 0.2651 
 80-84 0.0675 0.2247 0.3102 0.3977 
 85+ 0.0057 0.2780 0.3143 0.4019 

Note: Own work using SHARE.  For each sex and age group, the sum of the weights of the four dimensions that make up the index is equal to 1. For better 
visualisation of the results, red, orange, yellow, and blue colours have been used to indicate the importance of the weight of each dimension in descending order. 
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Table D2. Coefficients on EQ-5D decrements. All sample. 
 Coef  Coef. 
Man 0.003    Suburbs of bit city 0.005 
 (0.002)     (0.005)    
55-59 -0.004    A large town -0.005*   
 (0.004)     (0.003)    
60-64 -0.003    A small town -0.003    
 (0.004)     (0.003)    
65-69 0.009*   A rural area or village -0.012*** 
 (0.005)     (0.004)    
70-74 0.001    Registered partnership -0.007    
 (0.005)     (0.011)    
75-79 0.015*** Married, not living with spouse -0.002    
 (0.005)     (0.009)    
80-84 0.025*** Never married 0.002    
 (0.006)     (0.004)    
85+ 0.011*   Divorced -0.000    
 (0.006)     (0.006)    
Number of PADL 0.014*** Widowed 0.007**  
 (0.001)     (0.003)    
Number of IADL 0.017*** Employed or self-employed -0.042*** 
 (0.001)     (0.004)    
Number of chronic illnesses 0.051*** Unemployed 0.012**  
 (0.001)     (0.006)    
ISCED-97 code 1 -0.017*** Permanently sick -0.084*** 
 (0.003)     (0.005)    
ISCED-97 code 2 -0.030*** Homemaker 0.014*** 
 (0.003)     (0.003)    
ISCED-97 code 3 -0.054*** Other 0.002    
 (0.004)     (0.007)    
ISCED-97 code 4 -0.061*** IND*Disability allowance -0.011    
 (0.010)     (0.011)    
ISCED-97 code 5 -0.063*** IND*Caregiving subsidies -0.220*** 
 (0.004)     (0.011) 
ISCED-97 code 6 -0.113*** IND*Home supports before SAAD -0.013 
 (0.024)     (0.027)    
N 26,738 IND*Home supports SAAD -0.174*** 
F 27.807  (0.007) 
p 0.000   
R2 0.476   

Generalised linear model (GLM) with log link function and gaussian variance. Clustered estimates at regional level and block bootstrap 
with 1,000 replications. Omitted variables: 50-54 years, no education, married living with spouse, living in big city, retired. PADL: 
personal activities of daily living for which the respondent needs help. IADL: instrumental activities of daily living for which the 
respondent needs help.  
* Statistically significant at 10%; ** statistically significant at 5%; *** statistically significant at 1%. 
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Table D3. Coefficients on EQ-5D decrements by sex and age cohorts. 
 All Men 

50-54 years 
Men 
55-59 years 

Men 
60-64 years 

Men 
65-69 years 

Men 
70-74 years 

IND*Caregiving subsidies -0.220*** -0.750*** -0.455*** -0.471*** -0.368*** -0.253*** 
 (0.011) (0.118) (0.060) (0.059) (0.059) (0.075)    
IND*Home supports 
SAAD -0.174*** -0.135*** -0.132*** -0.136*** -0.187** -0.359*** 
 (0.007) (0.027) (0.022) (0.024) (0.092) (0.061)    
F 27.807 26.575 29.757 32.458 37.412 38.308 
p 0.000 0.000 0.000 0.000 0.000 0.000    
R2 0.476 0.406 0.475 0.477 0.448 0.454    

 
Men 
75-79 years 

Men 
80-84 years 

Men 
85+ years 

Women 
50-54 years 

Women 
55-59 years 

Women 
60-64 years 

IND*Caregiving subsidies -0.195*** -0.024*** -0.293** -0.618*** -0.483*** -0.366*** 
 (0.070) (0.004) (0.116) (0.086) (0.051) (0.038)    
IND*Home supports 
SAAD -0.274*** -0.305*** -0.320*** -0.353*** -0.197** -0.232*** 
 (0.048) (0.038) (0.026) (0.125) (0.092) (0.059)    
F 27.313 29.691 33.729 20.854 20.209 20.489 
p 0.000 0.000 0.000 0.000 0.000 0.000    
R2 0.458 0.495 0.544 0.501 0.512 0.503    

 
Women 
65-69 years 

Women 
70-74 years 

Women 
75-79 years 

Women 
80-84 years 

Women 
85+ years  

IND*Caregiving subsidies -0.274*** -0.184*** -0.075** -0.089*** -0.053**  
 (0.044) (0.034) (0.033) (0.034) (0.022)  
IND*Home supports 
SAAD -0.291*** -0.267*** -0.238*** -0.167*** -0.122***  
 (0.043) (0.029) (0.021) (0.014) (0.011)  
F 21.939 18.419 19.581 19.200 14.834  
p 0.000 0.000 0.000 0.000 0.000  
R2 0.511 0.503 0.509 0.527 0.486  

Generalised linear model (GLM) with log link function and gaussian variance. Clustered estimates at regional level and block bootstrap 
with 1,000 replications. Omitted variables: 50-54 years, no education, married living with spouse, living in big city, retired. PADL: 
personal activities of daily living for which the respondent needs help. IADL: instrumental activities of daily living for which the 
respondent needs help.  
* Statistically significant at 10%; ** statistically significant at 5%; *** statistically significant at 1%. 
 
 
 
 
 

 
 
 




