
DOCTORAL THESIS

THE HIDDEN SOCIAL IMPACT
OF INFORMAL CARE IN

ELDERLY PEOPLE

Author:

Luz María Peña Longobardo

Supervisor:

Dr. Juan Oliva Moreno

Co-supervisor:

Dr. Álvaro Hidalgo Vega

Toledo, June 2015



2

University of Castilla-La Mancha

Faculty of Law and Social Sciences

Department of Economic Analysis

Toledo. Spain



3

The research presented in this thesis has been supported by the Grant for

Training University`s Teacher (Programa Nacional de Formación del

Profesorado Universitario-FPU). Ministry of Education and Science of

Spain



4

A mi abuela Dionisia



5

PREFACE AND ACKNOLEGMENTS

In Spanish

Explicar el porqué de una tesis doctoral en Economía de la salud ya resulta complicado

de por sí, pero explicar el porqué de una tesis doctoral en cuidados informales y

dependencia, resulta casi imposible de explicar con palabras. El punto de partida se

sitúa en mi tercer año de carrera donde, gracias a una beca de colaboración, tuve la

oportunidad de conocer el verdadero significado de la investigación en el campo de la

Economía de la Salud.

Inicialmente, la línea de investigación elegida para la tesis no se centraba

exclusivamente en el análisis de los cuidados informales y dependencia, sino en el

impacto económico de las enfermedades analizado desde diferentes perspectivas

(sanitaria y no sanitaria). Así pues, los cuidados informales y dependencia tan solo era

una parte más a analizar. Sin embargo, a medida que avanzaba en este área, más

crecía mi motivación por profundizar en este tema. El problema de la dependencia, y

por tanto, el papel que juegan los cuidados informales es un problema que ha ido

acrecentándose en las últimas décadas, cuando la presión de los cambios

demográficos se hacía más que evidente sobre las economías de los países

desarrollados. Por tanto, una motivación inicial fue el hecho de poder trabajar en un

área en expansión y participar en el largo camino que aún queda por recorrer.

A lo largo de estos últimos cuatro años he podido conocer, aprender y entender, más

allá del ámbito puramente profesional, el verdadero significado de los cuidados

informales y la dependencia. Es por esto, que la finalización de esta tesis no es más



6

que el comienzo de un largo camino por recorrer para profundizar (más aún) en el

campo de los cuidados de las personas dependientes.

Al poner la mirada en el presente y ver todo lo aprendido y disfrutado de esta

experiencia, siento que debo dedicar unas líneas de agradecimiento por el apoyo y

ayuda recibida en este proceso.

A mis directores, Juan y Álvaro, por haberme dado la oportunidad de descubrir el

mundo de la Economía de la Salud, algo totalmente desconocido para mí antes de que

decidiera hacer el doctorado. Quisiera mostrar mi gratitud y más sincero

agradecimiento a Juan Oliva, por tener siempre la puerta abierta para resolver

cualquier duda; por contar siempre con su inestimable consejo y experiencia; por la

confianza mostrada desde el primer momento, sin la que difícilmente hubiese podido

embarcarme en este proyecto, pero sobre todo, por el aprendizaje que he adquirido

trabajando junto a él y haber sido guía de mis primeros pasos en la investigación. Y a

mi otro director, Álvaro Hidalgo, por su apoyo y por haberme ayudado a encontrar mi

camino, sin lugar a dudas esto no hubiera sido posible sin aquella conversación sobre

investigación en tercero de carrera y sin que me hubiese ofrecido la posibilidad de ser

becaria de investigación en su departamento. Mi principal agradecimiento va dirigido a

ambos.

A Isaac Aranda, por su desinteresada ayuda y su apoyo desde el primer día,

mostrándose accesible en todo momento para resolver las más variopintas cuestiones.

A Beatriz Rodríguez, por sus consejos sobre econometría y por todos los buenos
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momentos que hemos pasado juntas trabajando. A  Bernard van den Berg, por su gran

hospitalidad y apoyo durante mis cuatro meses de estancia en Centre for Health

Economics en York, así como por su ayuda inestimable para el diseño del estudio

presentado en el capítulo 1 de esta tesis. A todos los compañeros del Instituto Max

Weber, especialmente a Almudena González, por esas largas conversaciones y

enseñarme a entender la estadística de un modo diferente. A Cristina Vilaplana y Marc

Miratvilles por su colaboración y ayuda para la realización del capítulo 2 y 3 de esta

tesis.

A mis padres, Tomás y Silvia, por haberme dado una educación que sin duda, ha sido

clave para llegar a defender esta tesis; por creer siempre en mí; por enseñarme a

luchar por lo que quiero. Gracias por estar ahí siempre. A mi hermano David, por

guiarme y mostrarme siempre el buen camino. A José Antonio, por su paciencia y

aguante, por su generosidad, pero sobre todo, por la confianza que cada día deposita

en mí. Y finalmente, a mi abuela Dionisia, que aunque no haya podido darme los

ánimos y consejos que ella hubiera querido, me ha dado lo más importante,

inspiración y fuerzas para acabar esta tesis.
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In English

Explain why a thesis in Health Economics is quite difficult in itself, but explain why a

doctoral thesis in informal care and dependence, it is almost impossible to explain in

words. The starting point is placed in my third year of degree when, thanks a

scholarship for collaborating in investigation, I had the opportunity to learn the real

meaning of research in the field of Health Economics.

The research line chosen for the thesis (informal care and dependency) was not

originally designed for this purpose. Initially, the main idea was to treat, tangentially,

the area of care and dependency as informal care and dependency was just one part to

be analyzed in this thesis. However, the more I worked on it, the higher motivation I

had to delve into this area. The problem of dependency, and therefore the role of

informal care is a problem that has been increasing for decades, when the pressure of

demographic changes has become more evident on the economies of developed

countries. Therefore, an initial motivation was to be able to work in such as expanding

area and participate in the long road that lies ahead.

Over the last four years I have been able to know, understand and learn, beyond the

professionally level, the real meaning of informal care and dependency. That is why

the completion of this thesis is just the beginning of a long way to go deeper (even

more) in the field of caregiving for dependents.
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always having the door open for any questions; for having counted on his invaluable

advice and experience; for the confidence shown from the beginning, without which I

would hardly have been able to embark on this project, but above all, for the learning I

gained working with him and being guide for my first steps in the investigation. And to

my other supervisor, Álvaro Hidalgo, for helping me to find my way; undoubtedly this
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my degree, and without having offered me the chance to be a research fellow in his
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I want to thank Isaac Aranda, for his generous help and support from the beginning
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1. INTRODUCTION

The demand of services related to long-term care (LTC) is rising in OECD countries,

mainly due to population ageing and the growing number of people requiring health

social care services on an on-going basis (OECD, 2011). On average across OECD

countries, the public long-term care expenditure is projected to increase from 0.8% to

1.6% of GDP in 2060 (Maisonneuve and Oliveria, 2013). For instance, Spain is expected

to experience a much larger relative increase of informal care users: from around 1.2

million in 2010 to more than 2.8 million in 2060, which is an increase of 140% (ANCIEN,

2012). As a result, the dependence is becoming in one of the most relevant concern for

society as whole.

There are very significant differences in how European countries respond to the

problem of dependence. These differences can be mainly explained by several factors

of which the most relevant might be; (i) the social expectations regarding the role of

the family in caring for their elders and, (ii) the level of services offered by the public

sector (Díaz et al., 2009).The first one is related to the social role of women, their

participation in the labor market and cultural aspects. The second can be

approximated quantitatively through public spending on long-term care. Both are

correlated as countries where the family takes caregiving more are those in which

public services are less developed and vice versa.

Although LTC systems of each country have distinctive features, in general terms, we

can identify four different standard models for long-term care of dependent people in

Europe. The first one is called “Mediterranean” and it is typical in countries such as
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Spain, Italy and Portugal. There is a high level of co-payments and the balance is

heavily weighted towards informal care. The percentage of dependent people

receiving a caregiver allowance is very low and formal care services are mainly

characterised by insufficient coverage and strong inequalities. The family played a

dominant role as it is the main safety to cover the needs of people in situations of

dependency, while public-sector support is secondary. The second model is called

“Scandinavian”, typical in countries like Sweden, Norway and Finland, with a provision

of universal as the Government guarantees universal health and social care, financed

by general taxation. Overall, it is a system of social security benefits since there is

hardly family tradition of informal care. A third model is called the “continental”,

typical in countries such as Germany, France and Austria, where they have a system

funded by social contributions. Finally, the “liberal” model, characterized by a

provision of coverage financed with taxes only for those citizens with dependence and

scarcity resources. Therefore, its extent and scope are limited, and the private

provision of care has very important weight on the total supply. This kind of system is

typical in countries like United Kingdom (Díaz et al., 2009).

Even though the LTC systems are highly different among European Countries, a

successful performance will always depend on four different factors; diversity, an

adequate planning and management of the services provided, co-payments and

financial sustainability (Díaz et al., 2009). However, the main concern is mainly focused

on whether or not the protection and ensuring of LTC system is economically

sustainable for the future. Yet, even though services provided by relatives and friends
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are not presently included in the economic production of a country (such as in Gross

Domestic Product, GDP), they constitute an essential part in the LTC system.

This thesis tries to look at the part of the hidden social impact that society has to face

due to caregiving. Generally, the analysis carried out in this thesis points out the high

importance of the role supported by family and friends to elderly population and the

doubtless hidden social costs (in terms of losses in health, quality of life and social

welfare) that society has to support and face.

Chapter 1 estimates the average productivity of long-term care in terms of health-

related quality of life (HRQOL) in elderly people in United Kingdom. Combining two

different longitudinal datasets (the English Longitudinal Study of Ageing (ELSA) and the

Health Survey of England (HSE)), 20,774 individuals were analyzed during the period

2002 and 2012. The results suggested that when the health gets worse, the fact of

receiving simultaneously formal and informal care may improve the HRQOL of elderly.

Yet, when the number of limitations is very high (over 5), the models used do not seem

to capture any effect on the HRQOL of care`s recipients because of care.

In the second chapter it is used the Survey on Disabilities, Personal Autonomy and

Dependency Situations (EDAD-08) conducted by the Spanish National Institute of

Statistics in 2008. It is estimated the impact on caregivers' health, professional and

social lives involved in informal care. It is also estimated the main factors that explain

the variability of caregiving time, comparing the results of the two different chronic

diseases studied (one with cognitive impairment and the other with physical
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impairment). The findings suggested that the higher the level of dependency of the

person cared for, the more informal care hours provided and the higher workload

supported by caregivers. Furthermore, informal care seems to be complementary to

formal in-home care, while it seems to be substitutive to formal out-of-home services.

Finally, the chapter 3 obtains an approximation of the monetary value of non-

professional (informal) care provided to disabled people living within a household in

Spain. For this purpose, it is assessed informal resources using three different

approaches: the proxy good method, the opportunity cost method and the contingent

valuation method. It is also used the EDAD-08 conducted by the Spanish National

Institute of Statistics in 2008. It was estimated 3,787,447 (that is, 8.5% of the total

Spanish population in 2008) people aged 6 years or older residing at home with one or

more disabilities and 1,326,270 informal caregivers (which is equivalent to 3% of the

total Spanish population). The monetary value ranged is equivalent to 1.73%-4.90% of

the Gross Domestic Product for 2008.

Broadly, this thesis tries to give an approximation of such invisible resources for the

markets that might get up to be quite relevant to get an appropriate and effective

performance of long-term care system.
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CHAPTER 1
HOW PRODUCTIVE IS LONG-TERM CARE?
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2.1 INTRODUCTION

About two-thirds of OECD countries, at least one quarter of the population will be over

65 years by 2050, originating a high amount of elderly who have certain limitations to

carry out their Activities of Daily Living (ADL) (OECD, 2014). According to the European

Union Statistics, 42% of people aged between 65 and 74 years reported having limited

in their ADL because of a health problem, causing an arise in the number of people

receiving LTC services. More precisely, on average across OECD countries, 30% of the

people aged 80 and over receive LTC services at home or in institutions (OECD, 2014).

Broadly, although there are substantial variations across countries in the relative

importance of informal caregiving by family members compared with the use of more

formal long-term care providers, family carers (informal care) are the backbone of

long-term care systems in OECD countries. On average across OECD countries, over

15% of people aged 50 and over provided care for a dependent relative or friend. This

proportion may range from 18% in the case of United Kingdom to 11% in Denmark

(OECD, 2014). Additionally, the frequency of care provided might be also quite

different between countries. For instance, countries such as Spain, Portugal or Poland

have the highest rate in frequency of care provided by informal caregivers, where

more than 50% of informal caregivers provided more than 20 hours weekly while in

countries such as Denmark or Norway only 9% of carers provided such amount of

caregiving hours (OECD, 2011).

Due to the huge increase in the number of dependents receiving care, there has been

a significant raise in the public spending on LTC, which has reached for 1.6% of GDP on



20

average across OECD countries although there is substantial variation across countries

(ANCIEN, 2012). This variation reflects not only differences in population structure but

also the development of formal long-term care systems, the trade-off between formal

and informal care and the support for the latter type of care. Projection scenarios

suggest that public resources allocated to LTC as a share of GDP may double or more

by 2060 (ANCIEN, 2012). Therefore, one of the main challenges will be to determinate

the appropriate balance between providing appropriate LTC protection and ensuring

that it is fiscally sustainable in the future. This would depend partly on the combination

of formal and informal care as providing LTC in institutions or home-based care (formal

care) is generally more expensive than providing informal care. To determinate

effectively the combination of formal and informal care, policy decisions should focus

not only on the cost of the services provided but also on how many health benefits

caregiving reports to care recipients. As the main interest of policy makers is to get the

best health benefits with the lowest cost, there would be a huge misapprehension to

determinate the optimal allocation of scare resources only taking into consideration

the monetary value of LTC and ignoring completely the health effects that formal and

informal care may produce to elderly.

There are a wide variety of studies which have focused on the costs of LTC (Drummond

et al., 2005; Briggs et al. 2006; van den Berg et al. 2006; Renske et al. 2013; Jacobs et

al. 2005; van den Berg et al. 2004; van den Berg & Ferrer-i-Caronell 2007; van den Berg

et al. 2005). Yet, even though traditionally health-related quality of life is the main

outcome measure applied in economic evaluations (Drummond, M. et al., 2005 and
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Briggs, A. et al. 2006), there is no studies which analyses the impact of formal and

informal care on care recipient’s health-related quality of life.

The main aim of this chapter was to estimate the average productivity of caregiving

(informal and formal care) in terms of health-related quality of life in elderly people in

UK using observational data. In other words, it is explored whether care is positively

productive or not for patients ‘health. Investigating more broadly the average

productivity of long-term care would provide valuable information to inform policy

makers about the allocation of scarce resources and determinate the optimal

combination of informal and formal care that maximizes the total health benefits

produced to care`s recipients.

2.2 DATA AND METHODS

2.2.1 Data and sample

Two surveys have been used in this chapter: the English Longitudinal Study of Ageing

(ELSA) and the Health Survey of England (HSE). ELSA provides information on informal

and formal care in the UK. The data were collected from a representative sample of

the English population aged 50 and older. It is a longitudinal survey. Therefore, it was

used the first five waves which were conducted between March 2002 and July 2012. It

contains 12,100 respondents (wave 1), 9,433 respondents (wave 2), 9,771 respondents

(wave 3), 11,050 respondents (wave 4) and 10,274 respondents (wave 5). However,

ELSA does not provide information on people’s health-related quality of life. Therefore,

it was used the most recent version of Health Survey of England (HSE) to calculate

respondents’ health-related quality of life. This 2012 HSE is a representative sample of
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the British population and is a series of annual surveys about the health of people

living in England. It started in 1991 and has been carried out annually since then. The

HSE includes a set of core questions, asked each year on general health and psycho-

social indicators, smoking, alcohol, demographic and socio-economic indicators,

questions about use of health services and prescribed medicines and measurements of

height, weight and blood pressure.

2.2.2 Description of the variables

Informal care has been defined as the attention provided to an individual with limited

autonomy to conduct one or more ADL. This attention is provided by someone from

the social environment of the care recipient (Van Den Berg, 2004). More precisely, it

was selected those who responded affirmatively the following question: “Who, if

anyone, helps you with everyday activities? Your husband/wife, your son/daughter,

your sister, your brother, other relative, friends or neighbour”. Public formal care is

defined as the attention provided by professional caregivers who are paid to provide

care from the local authority/social services helper, nurse or member of staff at the

care/nursing home. Concretely, it was included those who responded “Yes” the

following question: “Who, if anyone, helps you with everyday activities? Local

authority, social services helper, nurse, health visitor or any member of staff at the

care”. Private formal care is defined as the attention provided by privately paid

employee, in other words, those who responded affirmatively to “Who, if anyone,

helps you with everyday activities? Privately paid help”. Both care has been defined as

the attention received when elderly receive simultaneously informal and formal
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caregiving (private or public) (see in supplementary material table A.1 that provides a

description of all the variables used in the analysis).

In order to estimate the health-related quality of life, it was used the HES which

includes the EQ-D5-3L. This instrument consists of 5 questions, relating to mobility,

self-care, usual activities, pain/discomfort and anxiety/depression, with 3 possible

answers for each item, corresponding to “no problem”, “moderate problems” or

“extreme problems”. It can be used to calculate a utility index score on a scale on

which 0 represents a health state equivalent to death and 1 represents full health

(although scores less than zero, representing states worse than death, are possible)

(Rabin & de Charro, 2001). Then, due to this survey is representative for the British

population as well as it covers the same period of time than ELSA, it was used the

utility index scores by gender, age and self-reported health from HES and then, it was

matched these utilities to ELSA responders in order to estimate the health-related

quality of life.

2.2.3 Methodological framework

It was proposed the following simplified production function:

HP = HP (Zic, Zfc, Zfcp, Zbc) (1)

Where HP is the patient’s health, Zic is the informal care received for a given number of

limitations in ADL & IADL; Zfc shows the public formal care received for a given number

of limitations in ADL & IADL; Zfcp shows the private formal care received for a given
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number of limitations in ADL & IADL; Zbc shows the care (informal and formal care,

private or public) received for a given number of limitations in ADL & IADL.

Therefore, the average productivity (AP) of informal care can be defined as follows:

APIC = (2)

It provides the average HRQOL reported by informal care adjusting by the number of

limitations. Then, the average productivity of public formal care is defined as follows:

APFC = (3)

It provides the average HRQOL reported by public formal care adjusting by the number

of limitations. Likewise, the average productivity of private formal care is defined as

follows:

APFCP = (4)

It provides the average HRQOL reported by private formal care adjusting by the

number of limitations. Finally, the average productivity of receiving simultaneously

informal and formal care (private or public) is defined as follows:

APBC = (5)

It provides the average HRQOL reported by both care adjusting by the number of

limitations.
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2.2.4 Methods

In order to carry out this analysis, it was applied a standard linear fixed effects

regression model, that is quite common in panel data (Badi-Baltagi, 2008). Another

possible alternative would be to use random effects regressions. However, given the

characteristics of the sample, it was considered more convenient to use fixed effects

regressions, since they have a number of advantages to highlight. When fixed effects

models are used, it is assumed that any individual characteristic or bias can affect the

dependent variable and, therefore, must be controlled. In addition, they solve the

correlation that may exist between variables that do not vary over time, (such as sex),

making possible to estimate the actual effect of the explanatory variables included in

the model (Badi-Baltagi, 2008; Heij et al, 2004 ). They also eliminate the risk of the fact

that the variables that do not vary over time are correlated with different people or

with omitted variables that are in the error (Heij et al., 2004). Therefore, individuals

solved potential bias or correlations between individuals or between omitted variables

that are included in the error, resulting in consistent estimations (Badi- Baltagi, 2008).

The basic model is specified as follows:

Hit = β1ICit +β2FCit + β3FCPit + β4 BCit+ β5×it + αi + εit (6)

Where Hit are the HRQOL for individual, whose values go from -0.239 to 1, i (i=1,….,n),

in time period t (t=1.., T). IC, FC, FCP and BC are four dummies (“1” if it is yes, and “0”

otherwise) indicating receiving informal care, public formal care, private formal care or

both care (formal and informal simultaneously), respectively. X represents a vector of

controls such as age, education, marital status, whether they have children, the gender
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of their children, different diseases and time. The error term of the regression is split

into two components. The first term, αi is the unobserved time-invariant individual

effect and the second term, εit is a random error term representing idiosyncratic

shocks that vary over time. As standard in linear fixed effects models αi and εit are

assumed to be uncorrelated with each other.

An empirical challenge is that selection into types of caregiving (informal, private

formal or public formal) might depend on the variation in care need (see in

supplementary material graph A1). It has been tried to get around this by including in

the regression the number of limitations in ADL of the care`s recipients. More

precisely, it was incorporated the interactions between the type of care and the

number of limitations. Thereby, it could be analyzed the impact of caregiving on the

HRQOL adjusting by the number of limitations in ADL as the dummies care would

capture the selection effect.

Then, taking into account this relevant variable that might affect the results in the

output, it was re-defined the basic model specified in (6) as follows:

Hit = β1ICit +β2FCit + β3FCPit + β4 BCit+ β5Zit + β1*β5Zicit + β2*β5 Zfcit + β3*β5 Zfcpit + β4*β5

Zbcit +β6×it + αi + εit (7)

where Z represents the number of limitations whose values go from 0 to 15. Zfic shows

the interaction between limitations and informal care; Zfc shows the interaction

between limitations and public formal care; Zfcp is the interaction between limitations
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and private formal care; Zbc is the interaction between limitations and both care.

These four interactions are the key variables of interest.

Then, it was carried out three different regression models, segregating the sample into

three different categories: one taking into account only those who had low-medium

level of dependency (less than 5 limitations in ADL, model A); other with those who

had high level of dependency (more than 5 limitations, model B); and another with the

entire sample (model C). The main purpose of dividing the analysis into these three

categories was to determinate whether the degree of productivity of the different

types of caregiving differs depending on the level of dependency of the person cared

for.

Broadly, the initial hypothesis that would need to be tested would be:

o Those people who received any type of care would have higher HRQOL

compared to those who do not receive care.

o Those people who received simultaneously informal and formal care would

have higher HRQOL compared to those who only received one type of service

(formal or informal care).

2.3 RESULTS

2.3.1 Sample characteristics

Table 1 shows the sample characteristics for the five sub-samples of interest: elderly

who received only informal care, only public formal care, only private formal care,

combination of informal and formal care and no care. This table suggests that there
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are differences in the socio-demographic characteristics among these sub-samples.

There are for instance more males receiving informal than public formal or private

formal care. In fact, they are younger, with lower education, married and with

children. Furthermore, health status (measure in terms of HRQOL) and number of

limitations in ADL seems to be better in elderly who received private formal care than

in those who received informal or public formal caregiving. Whereas that when we

compare informal care and formal care, we observe that those who received only

informal care have lower HRQOL and less number of limitations than those who

received only public formal care. More precisely, those who received private formal

care reported 0.61 HRQOL and an average number of limitations in ADL of 1.91, while

those who received informal and public formal care reported 0.57 and 0.56 HRQOL

and an average of difficulties of 2.33 and 3.39, respectively.

2.3.2 Average productivity of informal care, public formal care and private formal

care

Table 2 shows the results obtained from the three different regression models applied.

Among those individuals with a low-medium number of difficulties, that is, less than 5

limitations in ADLs (model A), those receiving simultaneously formal and informal care

have an average of 0.58 HRQOL less than those who do not receive any care. However,

these results may be influenced by the level of dependency and the health of

individuals. Therefore, when we adjust the type of care received by the number of

limitations in ADL, we observed that the effect of care received turns positive, that is,

when the state of health gets worse, receiving formal and informal care



29

simultaneously improves slightly HRQOL of elderly, namely on average of 0.20 more.

Similarly, those who receive private formal care have on average 0.06 less HRQOL

compared with those who do not receive any care. Again, when we adjust the type of

care received by the level of dependency, we observed that when the health status

gets worse, the fact of receiving formal paid care would improve the HRQOL of

individuals in 0.024 on average. However, although private formal care is statistically

significant, its effect is too small that it is not possible to consider it as a relevant effect

on HRQOL. Plus, informal care is not associated with HRQOL of the elderly.

In model B it has been made the same analysis with individuals with a high number of

limitations in ADLs (over 5 limitations). In this case, we observed that the care received

does not affect the HRQOL of the elderly.

Finally, in the model C it was considered the entire sample, that is, without

distinguishing between individuals with a high number of limitations and individuals

with few limitations. According to the results obtained, it appears that individuals who

receive simultaneously both formal and informal care have on average 0.41 less

HRQOL with respect to those who do not receive any care. However, when adjusting

by the number of limitations, we note, as in the above results, when the health status

gets worse, the fact of receiving both types of care would improve the HRQOL of

individuals (0.13 more). In this particular case, although informal care was statistically

significant, its effect is too small that it is not possible to consider it as a relevant effect

on HRQOL.
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Table 1. Characteristics of the sample
Those who only receive

informal care
n=2,826

Those who only receive
public formal care

n=63

Those who only receive
private formal care

n=212

Those who receive
both care

n=34

Those who do not
receive care

n=17,639

All sample
N=20,774

Mean (SD) Min Max Mean
(SD)

Min Max Mean
(SD)

Min Max Mean
(SD)

Min Ma
x

Mean
(SD)

Min Ma
x

Mean
(SD)

Min Max

HRQOL 0.577
(0.278)

-0.231 1 0.5606
(0.266)

-0.181 1 0.616
(0.258)

-0.231 1 0.601
(0.259)

-0.077 1 0.762
(0.212)

-0.239 1 0.738
(0.230)

-0.239 1

Difficulties 2.324
(2.302)

0 15 3.396
(2.744)

0 11 1.910
(1.529)

0 8 5.235
(2.617)

1 10 0.301
(0.961)

0 14 0.610
(1.456)

0 15

Age 75.167
(6.7770

65 99 80.857
(5.763)

70 99 77.514
(7.679)

55 99 82.235
(7.307)

71 99 67.882
(8.332)

55 99 69.034
(8.582)

55 99

High Education 0.144
(0.351)

0 1 0.206
(0.407)

0 1 0.231
(0.422)

0 1 0.294
(0.462)

0 1 0.303
(0.459)

0 1 0.280
(0.449)

0 1

Mid Education 0.339
(0.473)

0 1 0.365
(0.485)

0 1 0.424
(0.459)

0 1 0.294
(0.462)

0 1 0.399
(0.489)

0 1 0.391
(0.488)

0 1

Low Education 0.516
(0.499)

0 1 0.428
(0.498)

0 1 0.344
(0.476)

0 1 0.411
(0.499)

0 1 0.297
(0.477)

0 1 0.328
(0.469)

0 1

Married 0.670
(0.470)

0 1 0.158
(0.368)

0 1 0.264
(0.441)

0 1 0.264
(0.447)

0 1 0.704
(0.456)

0 1 0.693
(0.461)

0 1

Never Married 0.002
(0.049)

0 1 0.015
(0.125)

0 1 0.000
(0.000)

0 1 0.000
(0.000)

0 1 0.008
(0.093)

0 1 0.007
(0.088)

0 1

Widowed 0.326
(0.469)

0 1 0.825
(0.382)

0 1 0.735
(0.441)

0 1 0.735
(0.447)

0 1 0.285
(0.451)

0 1 0.298
(0.457)

0 1

Children 0.983
(0.126)

0 1 0.968
(0.176)

0 1 0.952
(0.212)

0 1 0.970
(0.171)

0 1 0.975
(0.153)

0 1 0.976
(0.150)

0 1

Sex 0.365
(0.481)

0 1 0.190
(0.395)

0 1 0.198
(0.399)

0 1 0.205
(0.410)

0 1 0.463
(0.498)

0 1 0.445
(0.497)

0 1

Gender
Children

0.792
(0.405)

0 1 0.761
(0.429)

0 1 0.632
(0.483)

0 1 0.647
(0.485) 0 1

0.758
(0.428) 0 1

0.761
(0.426) 0 1

Source: By my own using data from ELSA and HSE
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Table 2. Results from the regressions
Model A

Low-medium difficulties
Model B

High difficulties
Model C

All sample
Coefficien

t
t-value Coeff t-value Coeff t-value

Difficulties -.1237774 -128.00** -.2369508 -9.99** -.1708296 -110.96**

Difficulties & Informal -.0058972 -1.62 -.002037 -0.06 -.0210986 -6.09**

Difficulties & Public Formal .038784 1.67 .1145361 0.66 .0054457 0.29

Difficulties & Private Formal .0248802 2.17* .0445054 0.46 .0000583 0.01

Difficulties & both care .2075031 4.03** .0480915 0.30 .1301791 5.07**

Both_care -.5862126 -4.19** .0322077 0.04 -.4143524 -4.17**

Only_formal -.0628677 -1.05 -.4602955 -0.62 -.0196116 -0.31

Only_informal .0147154 1.53 .0080069 0.06 .0652826 5.56**

Only_formal_paid -.0686239 -2.24* -.1487136 -0.37 .0020415 0.06

F 782.41 8.21 660.16

Prob >F 0.0000 0.0000 0.0000

Note: Significance level at 99 % (**) and at 95 % (*).
Source: by my own using data from ELSA and HSE

2.4 DISCUSSION

This chapter has estimated the average productivity of long-term care in terms of

health-related quality of life in elderly population. The main result shows that when

the health gets worse, the fact of receiving simultaneously formal and informal care

improves slightly the health-related quality of life in elderly. Yet, when the number of

limitations in ADL is very high (over 5), the models used do not seem to capture any

effect on the HRQOL because of care. Even though the models showed that informal

care was statistically significant, it did not have a quantitative effect as the coefficients

were extremely low. In fact, it has been discussed in the literature about from what
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limit the effect of HRQOL is considered relevant. The different discussions concluded

that an effect is relevant when it is higher than 0.05 (Walters & Brazir, 2005; Pickard et

al., 2007; Guyatt et al., 2002).

Due to it is the first analysis which has focused on the HRQOL of care`s recipients

attending to the type of care, the figures showed here might be a starting point that

may initiate future lines of research based on analyzing how the type of caregiving

received can influence the HRQOL of elderly. Yet, matching HRQOL from one survey to

another one may have underestimated the benefits of informal and formal care

showed here. Therefore, these figures should be contrasted with future analyses in

order to go deeply into this area and to boost the scientific information on it.

Generally, information about the productivity and the grade of substitutability-

complementarity of formal and informal care would be quite vital to inform policy

makers about how implement efficiently LTC policies in elderly population. However,

due to the huge increase in long-term care expenditures in the last years, some policy-

makers have suggested to encourage informal care as an alternative for more costly

formal care. Nevertheless, the effectiveness of such policies would depend partly on

the benefits (in terms of health) that informal and formal care report. According to

these estimations, receiving both care simultaneously (formal and informal) would be

positively productive in terms of HRQOL. Therefore, policy-makers should take into

consideration the opportunity cost (in terms of health benefits) that elderly might

support if they do not receive the appropriate combination of caregiving.
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Even though there is no evidence about how the type of caregiving received might

influence the HRQOL of cares ‘recipients, several studies have provided evidence on

the impact of informal and formal care on the patients ‘life satisfaction (Asakawa et al.,

2009; Ferrer-i-Carbonell, A. 2011; Gueldner et al., 2001; Vallerand et al., 1989). Mostly,

elderly living in the community and receiving care from their relatives reported a

better life satisfaction, less depressed affect and a lower level of tension/anxiety than

the counterparts who receive formal services.

It is important to point out that it has been compared types of care, which means it

was analyzed neither the time nor intensity in caregiving. The results might have

changed if productivity had been carefully adjusted by the caregiving time (informal

care is usually more intensive in time). However, there was no information available

related to the number of hours that they received but it was continued considering

ELSA as the data source because, even though the caregiving time was not available,

the information related to each type of caregiving received was quite rich and highly

detailed. Moreover, it was not possible to take into account the information related to

income and regions where care recipients lived, due to the proportion of sample who

reported this information was extremely low. These two factors may affect the

selection into care (Geerts, 2012) as the accessible public services may vary due to

different regions or local administrations may offer special/different services for non-

institutionalized dependent people (home care, telecare, day care centers and respite

services) (Jimenez, 2012). Another issue is related to the selection into caregiving has

not been random. In principle, this information could be collected using randomized

trials but in practice it will be hard to develop a trial in which informal and formal care
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are randomly assigned to treatment and control groups. Additionally, it has been

proved the fact that selection of care might depend partly on different aspects (Geerts,

2012; Jimenez, 2012; Chappel, 1991; Bonsang, 2009). Firstly, the selection into care

could be conditioned by the closeness, the obligation and the respect for the elderly

(Arksey, 2007). And, secondly, age, living alone or more generally, a low of informal

support and need variables (in particular limitations in ADL) might be strongly

associated with utilization of home care services.

In general, findings would have immediate implications to the LTC system. The results

show that informal and formal care can be complement as receiving simultaneously

both care seems to be positively productive for elderly`s quality of life. Therefore, the

estimations could be relevant in order to design strategies, programs and interventions

focused on, (i) encouraging both the provision of informal care (in those countries

where formal care has a higher relative importance) by improving social recognition,

labour protection, training and respite care for informal caregivers and, (ii) also

encouraging the provision of formal in those countries where informal care is basically

predominant within LTC system. That is why the estimations could be taken into

account to implement efficiently LTC policies in elderly population and to provide

valuable information so that decision-makers consider the most efficient combination

of formal and informal resources when designing heath policies. In fact, since some

studies have estimated the total cost of informal and formal care at system level

(Commission on Funding Care and Support (2011) Fairer Care Funding; Department of

Health (2013); Chancellor of the Exchequer (2013) Budget 2013 Statement), having
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how much HRQOL LTC reports could be feasible information for future lines of

research in economic evaluation studies.
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2.5 SUPLEMENTARY MATERIAL
Table A1. Description of the variables

Source: By my own using data from ELSA and HSE

Variable Label Coding

HRQOL Health-related quality of life From 0 to 1

No care Whether they do not receive any type of care “1” if yes; “0” otherwise

Difficulties Number of limitations in ADL & IADL From 0 to 15

Difficulties & informal care Interaction between number of limitations and whether they

receive only informal care

From 0 to 15

Difficulties & formal care Interaction between number of limitations and whether they

receive only formal care

From 0 to 15

Difficulties & formal paid care Interaction between number of limitations and whether they

receive only formal paid care

From 0 to 15

Difficulties & both care Interaction between number of limitations and whether they

receive  both care

From 0 to 15

Only Informal care Whether they receive only informal care “1” if yes; “0” otherwise

Only Formal care Whether they receive only public formal care “1” if yes; “0” otherwise

Only Formal Care paid Whether they receive only private formal care “1” if yes; “0” otherwise

Both Care Whether they receive informal and formal (public or private) “1” if yes; “0” otherwise

Sex Sex of elderly “1” female; “0” male

Age Age of elderly From 55 to 99

High Education Whether they have high-level of education “1” if yes; “0” otherwise

Low Education Whether they have low-level of education “1” if yes; “0” otherwise

Mid Education Whether they have mid-level of education “1” if yes; “0” otherwise

Married Whether they are married “1” if yes; “0” otherwise

Never Married Whether they are never married “1” if yes; “0” otherwise

Children Whether they have children “1” if yes; “0” otherwise

Children Gender Gender of elderly’s children “1” female; “0” male; “2” both

Lung Whether they suffer from lung disease “1” if yes; “0” otherwise

Asthma Whether they suffer from asthma disease “1” if yes; “0” otherwise

Arthritis Whether they suffer from arthritis disease “1” if yes; “0” otherwise

Cancer Whether they suffer from cancer disease “1” if yes; “0” otherwise

Mental Whether they suffer from mental disease “1” if yes; “0” otherwise

Emotional Whether they suffer from emotional disease “1” if yes; “0” otherwise

Diabetes Whether they suffer from diabetes disease “1” if yes; “0” otherwise

Cardiovascular Whether they suffer from cardiovascular disease “1” if yes; “0” otherwise

Wave 2 Whether survey takes place in wave 2 “1” if yes; “0” otherwise

Wave 3 Whether survey takes place in wave 3 “1” if yes; “0” otherwise

Wave 4 Whether survey takes place in wave 4 “1” if yes; “0” otherwise

Wave 5 Whether survey takes place in wave 5 “1” if yes; “0” otherwise
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Graph A1. Distribution of number of limitations in ADL by type of caregiving

0 5 10 15
Limitations in ADL & IADL

Both Care

Formal Paid Care

Formal Care

Informal Care

Legend: In the box the median and the 75th and 25th percentile are represented.  The circles represent the outside values. The

adjacent line represents the upper and the lower adjacent values.

Source: By my own using data from ELSA and HSE
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CHAPTER 2

DETERMINANTS OF INFORMAL CARE AND
CAREGIVERS´ BURDEN IN PATIENTS WITH
ALZHEIMER AND COPD1

1 The results of this chapter are published in four different articles:

- Peña, L.M. and Oliva, J. “Economic valuation and determinants of informal care to people with
Alzheimer`s disease”. European Journal of Health Economics. 2015, 16(5); 507-515
- Peña, L.M. and Oliva, J. “Caregiver burden in Alzheimer`s patients in Spain”. Journal of Alzheimer`s
disease. 2014, 40; 1–10. DOI 10.3233/JAD-141374
-Peña, LM. Oliva, J. Hidalgo, A. Miravitlles, M. “Economic valuation and determinants of informal care to
people with chronic obstructive pulmonary Disease (COPD)”. BMC Health Services Research. 2015,
15:101. DOI:10.1186/s12913-015-0759-6
-Miravitlles, M. Peña, LM. Oliva, J. Hidalgo, A. “Caregivers ‘burden in patients with COPD”. International
Journal of COPD. 2015, 10 347-356
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3.1 INTRODUCTION

Caregiving is physically, emotionally, and financially demanding work, which induces

high caregiver burden, and which may be associated with a decrease in the caregivers`

quality of life and have a significant impact on their health (Gutiérrez-Maldonado, et

al., 2005; Kolanowski et al., 2004). In fact, many caregivers reported making major

changes to their work schedules because of their caregiving responsibilities: 65% had

to go in late, leave early, or take time off, and 20% had to take a leave of absence

(Alzheimer, 2012). Likewise, Wimo et al. estimated that almost 24% of informal

caregivers had to reduce their normal work hours due to the caregiving provided,

ranging from 20.9% (for those caregivers who care for moderate people) to 25.5% (for

those who care for severe individuals). Additionally, among caregivers who had job in

that moment, 11% reported work losses with an overall number of 0.9 missed working

days in a month (Wimo et. al, 2013).

Even though the level of dependence might influence highly the workload supported

by caregivers, the literature has mainly focused on the association between caregivers

‘characteristics and their burden. Some estimations have showed that caregivers'

characteristic (such as age, self-reported health status and self-reported income) were

associated with a high burden (Garlo et. al,. 2010; Faison et. al, 1999; Limpawattana et.

al,. 2013; Cutrino & Santamaria, 2013; Webb et al, 1998). Furthermore, these types of

physical and psychological impacts of caregiving undoubtedly become more

pronounced with the number of years spent providing care and with the number of

hours per day spent in caregiving (MCCron & Caltabiano, 2005; Vellone et. al., 2008).
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Another main factor associated with the burden perceived is the gender. Females are

more likely to experience health-related problems due to their role as caregivers,

experiencing higher levels of burden when compared with male caregivers (MCCron &

Caltabiano, 2005; Alzheimer, 2012; Organization WH, 2012; Shneider et. al., 1999).

Broadly, these types of problems are more visible and frequent when caregivers care

for people whose disability to carry out their ADL and iADL is quite deteriorated. This

deterioration is normally associated with the level of dependency. For instance, in

2005, Spain had a dependent population of 1,125,191 people. However, due to the

demographic trend over the last few decades, it is estimated that by 2020, this

population will probably reach up to 1,496,226 people, which means that 25,000

people will become dependent each year (De la Torre et. al., 2010).

This trend will probably cause a huge increase in the number of dependent people

suffering from several chronic diseases in which there is an important cognitive

deterioration (Organization WH, 2012; Murray et al, 2010). One of these kinds of

diseases is dementia. Alzheimer’s disease (AD) is the most common type of dementia.

It constitutes one of the leading causes of burden of disease, and it is the third leading

disease in terms of economic and social costs in high-income countries (Murray et al,

2010; Corduras et. al, 2009), due to the disabling conditions and profound or severe

core activity limitations that this imposes. Therefore, patients suffering from this

illness usually require a high level of caregiving. Unfortunately, the treatment options

for this disease are limited. Without treatments to arrest or reverse degenerative
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dementias, interventions to improve the quality of life of patients and their caregivers

remain of prime importance.

Another disease which highly affects the ability to carry out the ADL and iADL and

causes a significant physical impairment is chronic obstructive pulmonary disease

(COPD). COPD is a progressive disease characterized by progressive shortness of breath

and severe limitations in daily life activities (Miravitlles et al., 2004; Mannino &

Braman, 2007). This disease ranks fifth among the main causes of mortality and is also

listed among the ten main causes of disability-adjusted life years (National Statistics

Institute, 2014). Furthermore, the frequency of exacerbations increases as the disease

progresses to moderate and severe stages and is associated with impaired physical

(Chapman et al. 2006).

The main reason for having chosen these two diseases was to compare differences in

the caregivers` burden depending on whether the disease is characterized by presence

of cognitive impairment (AD) or by presence of physical impairments (COPD).

Depending on these two types of disabilities caused by the disease suffered from, the

burden of the caregivers might get up to vary hugely. Thereby, analysing the caregivers

‘burden in individuals with Alzheimer and COPD would allow us to get a better

understanding of the social impact in case of caring for elderly with a cognitive or

physical impairments.

Although problems perceived by informal caregivers have been analysed in several

areas, there is neither a clear evidence to suggest a relationship between the degree of
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dependency and the problems related to informal services in three different categories

simultaneously (health, social and professional problems) nor clear evidence to

suggest what the relationship is between the degree of dependency and caregiving

time in people with Alzheimer and COPD's disease. A broader investigation of the

impact of caregiver burden in all of these areas is needed. Likewise, carrying out a

comparative analysis of what the caregivers ‘burden is and which factors explain the

variability of caregiving time in two different chronic diseases would provide valuable

information that may be useful in considering how to manage these types of diseases

and note how the burden might change depending on the impairments suffered from.

Therefore, the main aim of this chapter was to analyse the burden of providing

informal care, distinguishing between the different categories of problems that

caregivers might suffer from in AD and COPD. More precisely, it was identified the

main factors underlying the probability of suffering from health, social and work-

related problems due to the informal services provided. Additionally, it was analysed

the variability of caregiving time, comparing the results of the two different chronic

diseases studied.

3.2 DATA AND METHODS.

3.2.1 Data

Data was collected by The Survey on Disabilities, Personal Autonomy and Dependency

Situations (EDAD-08) conducted by the National Institute of Statistics, which is divided

into several questionnaires: a Home Questionnaire (first phase); and, subsequently, two

individual questionnaires — a Questionnaire on Disabilities for individuals aged 6 and



43

over and a Questionnaire on Limitations for children from 0 to 5 years of age (second

phase), as well as a questionnaire addressed to the primary caregivers.

The information was obtained between November 2007 and February 2008. The

survey examined a representative sample of the disabled population at the national

and the regional level. The population studied comprised 96,000 Spanish households

with disabled individuals, yielding 260,000 individuals initially interviewed. Of the total

sample, 22,795 persons with disabilities were identified and interviewed in depth. All

the data were collected through personal interviews; in exceptional cases, these data

were complemented with telephone interviews. Among the variables included in the

EDAD-08 Survey are the personal characteristics of the persons with disabilities, the

characteristics of personal care and the problems caused by informal caregiving in 3

different dimensions: health, occupation, and family and social relationships. The

definition of informal care defined here is the attention provided to an individual with

limited autonomy to conduct one or more daily activities, this attention being provided

by persons who are not professional social workers.

The degree of dependence is based on an official scale, a questionnaire and direct

observation of the dependent candidate by a qualified professional. Although the

survey used does not contain this official scale, the high number of questions included

allows us to have an approximation of the degree of dependence as defined by the Act

on the Promotion of Personal Autonomy and Care of Dependent People. In the case of

people with intellectual or cognitive impairment, an informed proxy respondent had to

complete the questionnaire. The determination of the degree of dependence takes
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into account medical reports and the use of prostheses. The official scale considers 47

tasks grouped into 10 activities (eating and drinking, control of physical needs, bathing

and hygiene, other physical care, dressing and undressing, maintaining one's health,

mobility, moving inside the home, moving outside the home and housework). This

scheme establishes four degrees of support: supervision (if the dependent only needs

another person to prepare the necessary elements to perform the activity); partial

physical attention (when the other person has to participate actively); maximum

physical attention (if the person has to substitute the dependent individual in

performing the activity); and special attention (the dependent individual suffers

behaviour disorders that hinder performance of the task by the other person). The

final score is the sum of the weights of the tasks for which the individual has difficulty,

in other words, the result of multiplying the degree of supervision required and the

weight assigned to that activity. The levels of dependence that have been used are: (i)

non-eligible (when the person needs help to perform his/her ADL but he/she does not

arrive at the minimum weigh stabled by the law to be considered dependent); (ii)

moderate dependence (when the person needs help to perform several basic activities

of daily living at least once per day and also needs intermittent or limited support for

his/her personal autonomy); (iii) severe dependence (when the person needs help to

perform several basic activities of daily living two or three times per day, but does not

require the continued support of a carer or have extensive support needs for his/her

personal autonomy); and (iv) greatly dependence (when the person needs help to

perform several basic activities of daily living several times per day and needs essential

and continued support from another person due to a total loss of physical, mental,
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intellectual or sensory autonomy) (see table 2.A1 and table 2.A2 in supplementary

material for more detailed information).

3.2.2 Theoretical framework

The theoretical framework used is proposed by Van Den Berg & Spauwen, 2006, in

which it is supposed that informal caregivers maximize the following utility function:

Uc = Uc (Q,L,C;X1,X2) (1)

Where Q = consumption, L= leisure, C= hours of care, X1 = exogenous variables

affecting leisure, such as the presence of young children and health of the informal

caregiver, and X2= exogenous variables affecting hours of care, such as the presence of

young children, health of the informal caregiver and health of the care recipient.

The constraints faced by the potential caregiver are a time constraint and a budget

constraint. The time constraint divides the total time T between paid work (N), leisure

(L) and informal care (C).

T= N + L+C (2)

T= total time available

N= working time

The budget constraint shows that total money can be spent on consumption with the

corresponding price p.

pQ = w*N+Y (3)
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where p= price of consumption

w= wage rate

Y= non-labour income

The informal caregiver's decision problem may be stated as follows:

Max Uc = Uc (Q,L,C;X1,X2) (4)

s.t wN + Y = p*Q + w*L + w*C (5)

Moreover, a production function has been set for informal care:

SI = S (SFh, SFnh, D, Z)

Where; SFh are the formal services received in home (such as telecare, home help,

etc.), SFnh are the formal out-of-home services received (such as care homes, day

centres, etc.), D is the degree of dependency and Z are exogenous variables related to

the socio-demographic characteristics of caregivers.

The initial hypotheses set related to informal services are:

o ∂SI/∂D > 0; the greater the degree of dependency, the more me invested in

informal caregiving hours

o ∂SI/∂SFh < 0; the more formal services received at home, the less me invested

in informal caregiving hours (substitutive services)

o ∂SI/∂SFnh < 0; the more formal out-of-home services received, the less time

invested in informal caregiving hours (substitutive services).
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Generally, the analysis will be focused on (i) estimating the workload supported by

relatives and friends due to the services provided, and, (ii) analysing the variability of

caregiving time.

3.2.3 Empirical model for the caregivers ‘burden

It was analysed whether the caregivers had health-related problems, felt tired,

depressed, needed treatment or had other health problems as a result of providing

care. As regards professional problems, it was considered whether carers had to

abandon their job, reduce their working hours, if they noticed deterioration in their

working lives, problems with their work schedule, or had economic problems. Finally,

in terms of social problems, it was analysed whether caregivers had to reduce their

leisure time, whether they could go on holiday, if they had no time for themselves, for

friends and family, or whether they have problems with their partner due to informal

caregiving.

The caregivers were asked if they had experienced any problems arising from the

provision of care (yes=1; no=0). Several statistical analyses were carried out to

estimate the marginal impact that one degree in the level of dependency would have

on the problems of caregivers. For this purpose, it was designed several probit models

(18 for AD and 18 for COPD) to estimate the probability of a health, work and social

problem occurring.

The model's specification is as a follows:

  Xy '*
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Where y* is not observed, X represents a vector of explanatory variables, β is a vector

of the parameters and ε is the standard error.

1 if Y* > 0

Y =

0 if Y* ≤ 0

More precisely, the functional form is as follows:

(Health Problem/Work Problem/Leisure Problem)i = 0 + 1 (age of caregiver) + 2

(gender of caregiver) + 3 (educational level of caregiver) + 4 (marital status of

caregiver) + 5 (economic activity of caregiver) + 6 (level of income) + 7 (degree of

dependency of the person being cared for) + 8 (size of the municipality where the

patient resides) + 9 (Autonomous Community where the patient resides) + 10 (formal

in-home care received by the person being cared for) + 11 (formal out-of-home care

received by the person being cared for) + ut.

It was repeated this analysis for each category of problems, changing the dependent

variable for each category.

3.2.4 Empirical model for the caregiving time

Given the asymmetry in the distribution of the number of hours of informal care (see

supplementary material Graph 2.A1), it was designed two ordered probit models (one

for each disease studied). These models allowed us to capture the ordinal nature of

the independent variable, as well the possibility of quantifying the intensity of such a
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variable. The dependent variable is the number of hours of informal care provided

weekly by a primary caretaker, taking three different values: value 1 if the informal

care does not exceed 40 hours per week (low); value 2 if the number of hours is

between 41 and 100 (medium); and value 3 if the number exceeds 100 hours (high).

The division into the three categories was established in function of the distribution of

the variable.

The model's specification is as follows:

  Xy '*

Where y* is not observed, X represents a vector of explanatory variables, β is a vector

of the parameters and ε is the standard error. Moreover,

y = 1             y* ≤ µ1

y = 2            µ1<  y* ≤ µ2

y = 3            µ2 < y* ≤ µ3

where µ refers to the  parameters assigned to each category of order classified from 1

to 3; y=1 is the low category of informal care hours;  y=2 is the medium category of

informal care hours; and y=3 is the high category of informal care hours.

More precisely, the functional form is as follows:

Weekly informal care hours (primary caregiver)i = 0 + 1 (age of the caregiver) + 2

(gender of the caregiver) + 3 (educational level of the caregiver) + 4 (marital status of

the caregiver) + 5 (economic activity of the caregiver) + 6 (level of income) + 7
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(degree of dependency of the person being cared for) + 8 (size of the municipality

where the patient resides) + 9 (Autonomous Community where the patient resides) +

10 (formal in-home care received by the person being cared for) + 11 (formal out-of-

home care received by the person being cared for) + ut.

3.3 RESULTS

3.3.1 Sample Characteristics

According to the EDAD-08, the number of people aged 6 years or older living at home

with Alzheimer's disease totalled 1,034 and 2,904 with COPD (Table 3). The mean age

was quite different among AD`s and COPD`s people (81 and 69 years, respectively).

There were more females with AD than with COPD (72% vs 57%). The level of

education was a little bit more higher within COPD´s people, meaning less people with

low education (44% vs 65%) and more people with high education (5.5% vs 2.8%).

Moreover, people suffering from AD have a higher level of dependence. More

precisely, 42% of AD`s individuals were classified as greatly dependent (compared with

11% in COPD) while 22% were non-eligible (compared with 65% in COPD). Broadly, the

most frequent disabilities suffered were those related to self-care, housework and

mobility.

Regarding the personal care received, 97% of sick people with AD received personal

care and 48% of COPD`s individuals. Most of the informal caregivers were females

(80% and 76% for AD and COPD, respectively). The mean age of caregivers was 56
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years old. The level of education was quite similar among caregivers of AD and COPD

(27% had low education and 8% had high education, approximately).

The number of hours was strongly correlated with the severity of the disability.

However, the intensity of caregiving time was quite different among people with these

two diseases. People suffering from AD received more amount of caregiving time than

COPD`s people (in each level of dependence). More specifically, the average daily

caregiving hours ranged from 10 h per day in AD for non-eligible (6.7 h per day in

COPD`s people) to 13.3 h per day for greatly dependent (12.7 h per day in COPD`s

patients).

Table 4 and 5 show the percentages of caregivers suffering from each dimension

studied. 46.1% of caregivers who cared for people with AD admitted to suffering from

health-related problems (35.1% in the case of COPD), 90.4% (83% for COPD) had

social/leisure problems and, among those under 65 years old, 75.1% (37% for COPD)

had work-related problems. Within health-related problems, feeling tired was the

most frequent problem with 64.3% (almost 51% for COPD), followed by feeling

depressed with 40.3% (31% for COPD). Likewise, 21.6% (almost 18% for COPD) needed

some kind of treatment due to their caregiving activity and 11.7% (8.7% for COPD) had

other health problems. The level of dependency is associated with a higher percentage

of caregivers suffering from problems, especially at the highest level (greatly and

severely dependent). 58.8% (62% for COPD) of those who care for greatly dependents

suffered from health-related problems, 40% (43% for COPD) of those who care for
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severely, 27% (30% for COPD) and 35% (19% for COPD) of those who care for

moderate and non-eligible persons, respectively.

In regard to leisure problems, 74.2% of caregivers who cared for people with AD (60%

for COPD) had to reduce their leisure time, 61.3% (45.5% for COPD) could not have

holidays, 55.2% (40% for COPD) had problems seeing their friends, 52.2% (32% for

COPD) had no time to care for themselves, 8.7% (6.8& for COPD) had a conflict with

their partner due to the services provided and 2.7% (4% for COPD) could not have

children due to caregiving. As happens in the health dimension, there is a positive

relationship between the level of dependence of the person cared for and the

percentage of caregivers suffering from leisure-related problems. 95.8% (27.3% for

COPD) of those who care for greatly dependents suffered from health-related

problems, 91.6% (21.1% for COPD) of those who care for severely, 81.4% (25.7% for

COPD) and  81.2% (25.7% for COPD) of those who care for moderate and non-eligible

persons, respectively.

Finally, among caregivers under 65 years old, 19.1% of caregivers who cared for people

with AD (11.5% for COPD) had to give up their job, 37.2% (22.7% for COPD) could not

work out of the home, 13.1% (22.7% for COPD) had to reduce their working hours, 14%

(10.3% for COPD) of them noticed a deterioration in their working life, 13.4% (10.1%

for COPD) had problems sticking to their work schedules and 21% (19.3% for COPD)

had economic problems. 81.1% (30.6% for COPD) of those who care for greatly

dependents suffered from health-related problems, 72.3% (20.5% for COPD) of those
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who care for severely, 68.7% (24.4% for COPD) and 64.7% (24.3% for COPD) of those

who care for moderate and non-eligible persons, respectively.
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Table 3. Characteristics of patients with AD and COPD who receive informal care and

their informal caregivers

Patients with
Alzheimer's

(n=1,034)

Primary informal
caregivers (**)

(n=904)

People with

COPD

(n=2,904

Primary informal

caregivers (**)

(n=1,390)

Average (SD or percentage )

Age 81 (8.14) 56.86 (14.47) 69.4 (17.1) 56.5 (14.9)

Gender

Male 27.9 19.8 42.5 23.9

Female 72.1 80.2 57.5 76.1

Marital Status

Married 42.9 71.7 66.8 69.3

Single 5.6 17.4 19.6 18.2

Widowed 50.4 5.2 7.8 6.2

Separated/divorced 1.1 5.7 5.8 6.3

Educational level

Illiterate or primary school
incomplete

65.7 26.8 44.9 29.2

Primary or equivalent 24.7 34.0 29.3 33.9

Secondary school/Middle
level professional

6.9 31.5 20.3 30.1

University degree or
equivalent

2.8 7.7 5.5 6.8

Level of dependency

Non-Eligible 21.9 - 64.4 -

Moderately dependent 15.0 - 14.5 -

Severely dependent 20.9 - 10.1 -

Greatly dependent 42.2 - 11.0 -

Average hours of caregiving
provided per day

Non-eligible 10.0
(12.7)*

6.7

(8.2*)

Moderately dependent 11.3
(14.4)*

8.9

(11.7*)

Severely dependent 13.2
(17.2)*

11.9

(15.6*)

Greatly dependent 13.31
(17.8)*

12.7

(17.0*)

Source: By my own using data from the EDAD 08 Survey. * Daily hours without restriction (16 hours per day at maximum is the
restriction criteria). **Caregivers providing at least 1 hour of care per week.
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Table 4. Percentage of informal caregivers who suffer from Health, Professional and
Leisure-related Problems. Alzheimer`s disease

Greatly
Dependent

Severely
Dependent

Moderately
Dependent

Non-
Eligible

Total*

Health-Related Problems
Global 58.8 40.5 26.9 35.8 46.1
Treatment 29.5 15.9 9.2 19.9 21.6
Feel Tired 75.7 63.5 42.5 54.0 64.3
Feel Depressed 46.9 36.4 28.3 38.5 40.3
Other Health-related

Problems
11.9 13.8 7.8 12.1 11.7

Leisure-Related Problems

Global 95.8 91.6 81.4 81.2 90.4
Decreased     Leisure Time 82.8 74.3 56.6 66.0 74.2
Decreased Holiday Time 73.3 55.1 41.5 53.5 61.3
Conflict with partner 11.5 7.6 2.6 8.0 8.7
Time with Friends 66.2 57.6 35.4 38.3 55.2

Family Time 3.5 2.5 2.6 0.8 2.7
Self-care Time 62.7 47.4 36.2 43.7 52.2

Professional-Related
Problems**

Global 81.1 72.3 68.7 64.7 75.1
Give up job 22.3 18.1 10.9 17.6 19.1

Cannot work out of the

home

40.7 39.0 21.8 36.7 37.2

Decreased Working Time 14.1 10.4 18.7 8.8 13.1
Deterioration of Working life 15.4 7.6 14.0 19.1 14.0
Can't stick to schedule 14.5 12.3 9.3 14.7 13.4

Economic Problems 24.0 19.0 10.9 23.5 21.0
*Above total informal caregivers. **Only informal caregivers under 65 years old. Source: by my own using data from EDAD-08
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Table 5. Percentage of informal caregivers who suffered from health, professional and
leisure-related problems.

Great
Dependence

Severe
Dependence

Moderate
Dependence

Non-
Eligible

Total*

Health-Related
Problems

Global 62.1 43.3 30.8 19.6 35.4
Treatment 34.9 18.7 15.7 8.7 17.6
Feels tired 78.4 62.1 47.9 31.8 50.8
Feels depressed 51.9 37.5 29.6 17.6 31.2
Other health-related

problems
12.0 8.2 6.9 8.5 8.7

Leisure-Related
Problems

Global 27.3 21.1 25.7 25.7 82.9
Decreased     leisure

time
82.9 71.2 57.4 40.56 59.5

Decreased holiday
time

66.2 57.5 46.6 25.8 45.5

Conflict with partner 12.4 5.1 5.9 5.1 6.8
Time with friends 65.1 52.7 35.5 20.9 40.0
Time with family 2.7 3.4 6.9 3.2 4.0

Self-care time 58.4 35.1 26.8 17.2 31.7
Professional-Related
Problems**

Global 30.6 20.5 24.4 24.3 37.3
Abandon job 18.2 13.7 9.7 7.4 11.5
Cannot work out of

home
35.2 27.0 21.6 13.5 22.7

Decreased working
time

12.0 6.8 7.3 5.8 7.7

Deterioration of
working life

15.5 9.4 11.5 6.9 10.3

Fulfill schedule 17.8 12.0 8.7 5.3 10.1
Economic problems 28.2 24.0 18.8 11.6 19.3
Footnote: *Above total informal caregivers. **Only informal caregivers younger than 65 years old. Source: by own using data from
EDAD-0.

3.3.2 Results of caregivers’ burden

According to the results obtained from the statistical analysis (tables 6, 7, 8, 9, 10 and

11), there were significant differences in the probability of suffering from problems (in

all the areas studied) when the degree of dependency is the highest one (greatly

dependent). More precisely, the likelihood of suffering from health problems for
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caregivers of greatly dependent people was 22% (39.3% in COPD) higher than for

caregivers of non-eligible people. Similarly, the probability of feeling tired due to the

informal services provided by caregivers of greatly dependent people was 20.8%

(36.8% for COPD) higher than for those caregivers who care for non-eligible people.

Moreover, the probability of needing a treatment due to the informal caregiving

provided was nearly 8% (24.5% for COPD) higher for those who care for greatly

dependent people compared to those who care for non-eligible people. Feeling

depressed was not statistically significant in AD`s individuals while in COPD, caregivers

caring form greatly dependents had 30% more probability of being depressed than

those caring from non-eligible. Suffering from other health-related problems was not

associated with dependence.

Among caregivers under 65 years old, the probability of experiencing work-related

problems increased to 18.6% (27.2% for COPD) in the case of caring for greatly

dependent people and to 10.5% (17.2% in COPD) in the case of caring for severely

dependent people. The other work-related problems such as giving up work,

decreased working hours, problems sticking to their work schedule and economic

problems were not associated with the level of dependence in AD`s patients. It was

not the case for COPD, as caregivers caring form greatly dependents had 15.6% more

likelihood of having problems to fulfil working schedule and 17.5% of having economic

problems.

Regarding social problems, caregivers who care for greatly and severely dependent

people had a 10.7% (22.7% for COPD) and 5.2% (16.3% in COPD) higher probability
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respectively of suffering from leisure problems compared to those who care for non-

dependents. Likewise, the likelihood of suffering a reduction in social time was 15%

(31.3% in COPD) higher in caregivers who care for greatly dependent people

(compared to those who care for non-eligible). Moreover, caring for greatly dependent

people is positively associated with not having time for friends, for yourself or for

going on holidays.



59

Table 6. Caregivers’ burden: Health problems. Probit Model Result (People with AD)
Health-Global Treatment Feel Tired Feel Depressed Other health

problems
M.E

(S.D)
P M.E

(S.D)
P M.E

(S.D)
P M.E

(S.D)
P M.E

(S.D)
P

Moderately
Dependent

-0.122
(0.062)

0.057 -0.107
(0.036)

0.017* -0.134
(0.061)

0.023* -0.117
(0.056)

0.049 -0.042
(0.030)

0.216

Severely
Dependent

0.020
(0.059)

0.732 -0.033
(0.041)

0.441 0.067
(0.050)

0.193 -0.037
(0.055)

0.504 0.024
(0.036)

0.477

Greatly
Dependent

0.221
(0.505)

0.000** 0.079
(0.038)

0.037* 0.208
(0.045)

0.000** 0.078
(0.048)

0.107 -0.000
(0.029)

0.973

N 904 904 904 904 904
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.5610
Pseudo R2 0.1421 0.1188 0.1260 0.0854 0.0521
Significance level at 99% (**) and at 95% (*). Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of dependency, size of the municipality
where the patient resides, Autonomous Community, formal in-home care received and formal out-of-home care received. Source: by my own using data from EDAD-08.
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Table 7. Caregivers’ burden: Work-related problems. Probit Model Results (People with AD)
Work

Global
Give up

work
Decreased time

at work
Deterioration of

working life

Cannot meet
schedule

Economic
Problems

M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P

Moderately
Dependent

0.061
(0.062)

0.701 -0.031
(0.069)

0.667 0.111
(0.083)

0.118 -0.021
(0.042)

0.632 -0.029
(3.720)

0.417 -0.090
(0.057)

(0.057)

Severely
Dependent

0.105
(0.053)

0.014* 0.024
(0.067)

0.712 0.043
(0.065)

0.479 -0.071
(0.032)

0.063 -0.001
(0.129)

0.977 -0.039
(0.058)

(0.058)

Greatly
Dependent

0.186
(0.057)

0.000** 0.072
(0.056)

0.196 0.080
(0.050)

0.113 -0.010
(0.038)

0.795 0.000
(0.108)

0.978 0.026
(0.055)

(0.055)

N 470 450 454 438 435 460
Prob > chi2 0.0027 0.3069 0.4221 0.0000 0.0004 0.0146
Pseudo R2 0.1140 0.0765 0.0881 0.2078 0.1749 0.1083
Significance level at 99% (**) and at 95% (*). Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of dependency, size of the municipality
where the patient resides, Autonomous Community, formal in-home care received and formal out-of-home care received. Source: by my own using data from EDAD-08.
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Table 8. Caregivers burden: Social problems. Probit Model Results (People with AD)

Social
Global

Reduction of
leisure time

Cannot go on
holidays

Conflict with
partner

No time for friends Cannot have
family

No time for self-
care

M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P M.E
(S.D)

P

Moderatel
y
Dependent

0.009
(0.023)

0.701 -0.086
(0.061)

0.138 -0.119
(0.069)

0.080 -0.048
(0.017)

0.066 -0.012
(0.071)

0.864 0.034
(0.043)

0.124 -0.056
(0.072)

0.431

Severely
Dependent

0.052
(0.017)

0.014* 0.065
(0.047)

0.190 0.009
(0.061)

0.876 0.009
(0.028)

0.726 0.214
(0.057)

0.001** 0.017
(0.025)

0.258 0.034
(0.065)

0.597

Greatly
Dependent

0.107
(0.024)

0.000** 0.150
(0.0450)

0.001** 0.196
(0.052)

0.000** 0.026
(0.023)

0.254 0.293
(0.053)

0.000** 0.010
(0.012)

0.246 0.189
(0.056)

0.001**

N 719 719 719 684 719 433 719
Prob > chi2 0.0004 0.0000 0.0000 0.0001 0.0000 0.0001 0.0000
Pseudo R2 0.1563 0.1431 0.1064 0.1750 0.1067 0.4032 0.1113

Significance level at 99% (**) and at 95% (*). Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of dependency, size of the municipality
where the patient resides, Autonomous Community, formal in-home care received and formal out-of-home care received. Source: by my own using data from EDAD-08.
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Table 9. Caregivers’ burden: Health-related problems. Probit Model Results (People with COPD)
Health-Global Treatment Feel Tired Feel Depressive Other health problems

M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P

Moderate

Dependent

0.102

(0.039)

0.009** 0.078

(0.033)

0.012* 0.133

(0.036)

0.000** 0.113

(0.038)

0.002** -0.026

(0.018)

0.184

Severely

Dependent

0.216

(0.043)

0.000** 0.090

(0.037)

0.009** 0.235

(0.036)

0.000** 0.182

(0.042)

0.000** -0.014

(0.021)

0.517

Greatly

Dependent

0.393

(0.038)

0.000** 0.245

(0.039)

0.000** 0.368

(0.031)

0.000** 0.300

(0.039)

0.000** 0.012

(0.022)

0.553

N 1297 1298 1298 1298 1259

Prob > chi2 261.66 172.63 255.56 142.35 48.66

Pseudo R2 0.1520 0.1373 0.1428 0.0860 0.0607
Significance level at 99% (**) and at 95% (*). Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of dependency, size of the municipality
where the patient resides, Autonomous Community, formal in-home care received and formal out-home care received. Source: by my own using data from EDAD-08.
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Table 10. Caregivers’ burden: Professional-related problems. Probit Model Results (People with COPD)
Professional

Global

Abandon

the work

Decreased time

at work

Working life`s

deterioration

Fulfill

schedule

Economic

Problems

M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P

Moderate

Dependent

0.168

(0.035)

0.000** 0.035

(0.041)

0.384 0.030

(0.036)

0.382 0.081

(0.043)

0.043* 0.059

(0.042)

0.127 0.076

(0.049)

0.104

Severely

Dependent

0.172

(0.037)

0.000** 0.077

(0.046)

0.074 -0.006

(0.034)

0.855 0.014

(0.042)

0.723 0.103

(0.049)

0.017* 0.153

(0.055)

0.003**

Greatly

Dependent

0.272

(0.031)

0.000** 0.106

(0.043)

0.008** 0.065

(0.037)

0.054 0.064

(0.041)

0.098 0.156

(0.045)

0.000** 0.175

(0.050)

0.000**

N 735 735 735 708 725 735

Prob > chi2 138.09 53.56 29.99 72.65 65.27 91.84

Pseudo R2 0.1561 0.0795 0.0545 0.1133 0.1088 0.1135
Note: M.E (Marginal Effect). Significance level at 99% (**) and at 95% (*)Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of dependency,
size of the municipality where the patient resides, Autonomous Community, formal in-home care received and formal out-home care received. Source: by my own using data from EDAD-08.
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Table 11. Caregivers’ burden: Socially-related problems. Probit Model Results (People with COPD)

Socially

Global

Reduction of

leisure time

Cannot go on

holidays

Have conflict with

partner

Cannot have time

for friends

Cannot have

family

Cannot have time

for self-care

M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P M.E

(S.D)

P

Moderate

Dependent

0.110

(0.022)

0.000** 0.126

(0.035)

0.001** 0.185

(0.040)

0.000** -0.000

(0.017)

0.958 0.157

(0.042)

0.000** 0.009

(0.007)

0.053 0.118

(0.043)

0.006**

Severely

Dependent

0.163

(0.020)

0.000** 0.225

(0.033)

0.000** 0.273

(0.040)

0.000** -0.00

(0.018)

0.930 0.316

(0.042)

0.000** 0.000

(0.004)

0.887 0.200

(0.045)

0.000**

Greatly

Dependent

0.227

(0.018)

0.000** 0.313

(0.029)

0.000** 0.339

(0.0375)

0.000** 0.047

(0.023)

0.014* 0.408

(0.038)

0.000** 0.000

(0.004)

0.833 0.397

(0.039)

0.000**

N 1134 1134 1134 1054 1134 1066 1134

Prob > chi2 223.56 196.66 146.95 88.30 188.14 104.05 215.63

Pseudo R2 0.1865 0.1320 0.0935 0.1519 0.1216 0.3455 0.1405

Note: M.E (Marginal Effect). Significance level at 99% (**) and at 95% (*). Control variables: age, gender, educational level, marital status and economic activity of the caregiver, level of income, degree of
dependency, size of the municipality where the patient resides, Autonomous Community, formal in-home care received and formal out-home care received. Source: by my own using data from EDAD-08.
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3.3.3 Results of determinants of caregiving time

The variables which showed a significant impact on the variability of informal

caregiving hours were the degree of dependence and the formal services received

(Table 12 and 13). Taking into account the results obtained from the regression model,

the higher the degree of dependence, the more hours of informal care will be

provided. However, the intensity varies significantly depending on the disease (AD,

table 12 or COPD, table 13). More precisely, if a individual with AD presents a high

level of dependence (heavy or severe), the probability of receiving more than 100

hours per week of informal care is 25.8% (44.3% for COPD) and 19.8% (32.9% for

COPD) higher respectively than those who are non-eligible (omitted variable).

Other variables associated to the number of hours received were formal in-home care

(e.g. telecare, home help) and formal out-of-home care (e.g. care homes, day centres

etc.). Thus, those people with AD who received formal in-home care had 8.4% (13.6%

for COPD) more probability of receiving more than 100 h per week of informal care

than those who did not receive formal in-home care. Conversely, the coefficients

estimated show that people with AD who received formal out-of-home services had

19.7% less probability of receiving a higher number of informal caregiving hours than

those who did not receive such services. In that case, receiving formal care out of

home for COPD sufferers was not statistically significant to explain the informal

caregiving time received. These results suggest that, for individuals with Alzheimer´s

disease, informal care is complementary to formal in-home care, while it is substitutive

to formal out-of-home services (Table 12). In the case of COPD, due to the coefficient
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is higher than in AD (13.6% vs 8.4%), formal in-home care is even more complementary

to informal care (table 13).

In order to determinate that the estimations are consistent and there was no

correlation within variables, it was analyse whether or not there was a correlation

between the level of dependence and receiving formal care (in and out of home), with

a post-estimation test. The results showed that there was no correlation between

these two variables.
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Table 12. Determinants of informal caregiving hours provided. Results of the ordered probit model (People with AD)
High caregiving hours Medium caregiving hours Low caregiving hours

Marginal effect
(S.D) P

Marginal effect
(S.D) p

Marginal effect
(S.D) P

Moderate_dependence
0.076

(0.053) 0.141
-0.033

(0.025) 0.183
-0.043

(0.028) 0.126

Severe_dependence
0 .198

(0.045) 0.000***
-0.094

(0.025) 0.000***
-0.106

(0.022) 0.000***

Heavy_dependence
0.258

(0.042) 0.000***
-0.105

(0.019) 0.000***
-0.155

(0.026) 0.000***

CF In-Home
0.084

(0.048) 0.059*
-0.037

(0.022) 0.087*
-0.047

(0.023) 0.044**

CF Out-of-Home
-0.197

(0.041) 0.000***
0.059

(0.010) 0.000***
0.139

(0.033) 0.000***
N 903
LR chi2 190.80
Prob > chi2 0.000
Pseudo R2 0.103
Significance level at 99% (***) and at 95% (**) and at 99% (*). Dependent variable: Weekly caregiving hours. Control variables: age, gender, educational level, marital status and economic activity of the caregiver,
level of income, degree of dependency, size of the municipality where the patient resides, Autonomous Community, formal in-home care received and formal out-of-home care received. Source: By my own using
data from EDAD-08.
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Table 13. Determinants of providing informal care giving hours. Results of the ordered probit model (People with COPD)

High care giving hours Medium care giving hours Low care giving hours
Marginal effect
(SD) P

Marginal effect
(SD) p

Marginal effect
(SD) P

Moderate dependence
0.141
(0.033) 0.000**

-0.023
(0.008) 0.007**

-0.118
(0.025) 0.000**

Severe dependence
0.329
(0.035) 0.000**

-0.091
(0.017) 0.000**

-0.238
(0.021) 0.000**

Heavy dependence
0.443
(0.032) 0.000**

-0.135
(0.018) 0.000**

-0.308
(0.019) 0.000**

Formal care in-home
0.136
(0.047) 0.004**

-0.027
(0.014) 0.064

-0.108
(0.032) 0.001**

Formal care out-of-home
-0.026
(0.034) 0.450

0.001
(0.001) 0.307

0.024
(0.033) 0.461

N 1298
LR chi2 370.52
Prob > chi2 0.0000
Pseudo R2 0.1374
Significance level at 99% (**) and 95% (*). Dependent variable: Annual caregiving hours. Control variables: age, gender, educational level, degree of dependency, whether the caregivers live at the same home or not,

size of the municipality where the patient resides, Autonomous Community, formal in-home care received and formal out-of-home care received. Source: By my own using data from EDAD-08.
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3.4 DISCUSSION

This chapter analyses the main factors that explain the caregiving time provided to

people suffering from Alzheimer and COPD. Moreover, it is showed the workload

involved in informal care for people with these two diseases and the impact on

caregivers' health, professional and social lives. The results obtained from the ordered

probit models show that the two factors that explain the variability of caregiving time

are the level of dependence and the formal care (in and out of home) received. More

precisely, the higher the level, the more informal care hours provided. Yet, in the case

of AD, this statement seems to be true only in the highest levels of disability (severe

and great), with insignificant differences between the hours received in the lowest

levels (moderate). The effect is always higher in COPD`s sufferers than in AD. That

might be explained by the fact that the proportion of people receiving informal care

with COPD is lower than in AD (48% vs 97%). These individuals are usually those whose

ability for carrying out ADL is quite deteriorated, meaning that the majority of these

elderly receiving care are quite dependents, making the effect of burden be highly

significant. Moreover, it should be pointed out the fact that the number of caregiving

time invested by caregivers who care for non-eligible patients is significantly higher in

AD than in COPD`s caregivers. This might make the marginal effect of the burden

supported be longer in COPD`s caregivers than in AD when we jump from one level of

dependence to another higher. Additionally, informal care seems to be

complementary to formal in-home care, while it seems to be substitutive to formal

out-of-home services. In the case of COPD, formal out of home had not relationship

with informal care.
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There is abundant literature on whether formal care provided at home and formal care

provided outside home compensate, replace, reinforce or complement informal

caregiving (Cantor, 1979; Greene, 1983; Chappel & Brandford, 1991). The literature

agrees that it is convenient to differentiate the type of care because of their different

natures (Van Houtven & Norton, 2004; Muramatsu & Hongjun, 2007; Viitanen, 2007;

Jiménez & Vilaplana, 2012). However, the results and conclusions vary depending on

the disease studied, the types of disabilities identified, the formal care services

included, the available data and differences between countries due to cultural and

organisational elements. According to the results showed in this chapter, formal care

in-home seems to be complementary (in both diseases) while formal care out-of-home

seems to be substitutive only for AD.

The probability of a problem arising in an informal caregiver was positively associated

with the degree of the dependence of elderly cared for. However, there are no

statistically significant differences between the problems of caregivers who care for AD

sufferers who have not yet developed any degree of dependency and those who have

reached a moderate level. An extreme case is given in the question regarding the

overall health of caregivers: carers of people in moderate stages refer to fewer

problems than carers of non-eligible, with no differences between caregivers of non-

eligible and caregivers of people with severe dependency. This result, not expected a

priori, may be due to the strong psychological impact caused by the diagnosis of AD on

the family member (main caregiver). Also, in the initial stage of reorganisation of time,

it may be understandable that problems in the areas of health, work and leisure/family

are higher (mild stages, where patients still have a lesser degree of dependency) than
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in stages of greater functional dependence of the patient but where informal

caregivers have a higher degree of organisation, knowledge of the disease, care

patterns and even the acceptance of the disease. This hypothesis has been tested by

several authors who have considered that in the role acquisition phase, in the early

stages, caregivers have to learn to adapt to the changes in their family member and to

cope with their losses and the problems they will encounter, making the level of

burden higher. However, once a caregiver has adapted psychologically, major changes

in the style in which they adapt to new problems are less likely (Powers et al, 2002; De

Vugt & Verhey, 2013). Logically, as the severity of dependence increases, the intensity

and complexity of caregiving tasks will increase and this will be reflected in an increase

in the likelihood of suffering from problems. In any case, these results stress the

importance not only of the learning and understanding processes, but also the

acceptance of the disease. This is a line of research that should be closely analysed in

future studies.

Several limitations should be pointed out. First of all, the existence of a selection bias

in the data should be taken into account, because the dependent people analysed in

this study were only those living at home, while all others were left out of the analysis.

Secondly, even though the EDAD-2008 provides a wealth of information related to

disabled people and their caregivers, it provides cross-sectional and not longitudinal

data. A consequence of this limitation is the impossibility of studying the impact of a

health shock on the lives of a person and their family. Similarly, since it is not possible

to establish the causal relationships between the illnesses suffered and the number of

resulting care hours, the figures for the number of care hours cannot be interpreted as
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being caused exclusively by Alzheimer's and COPD`s, as other illnesses could impact

the number of care hours received.

Broadly, the results of this chapter stress the importance of efforts to improve support

for caregivers of people with AD and COPD. In general, a comprehensive approach to

the care of dependent people should recognise the role played by primary caregivers

in all of its facets. This knowledge is critical to ensure that caregivers receive the

information they need to carry out their role while maintaining their own physical and

emotional health. The implementation and evaluation of comprehensive policies and

programmes which improve the conditions of informal caregivers in the areas of

health, work and social life should be of the highest priority.
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3.5 SUPLEMENTARY MATERIAL

Table 2.A1. Comparison of Rating Scale of Dependency Act and information from the

Survey of Disability, Personal Autonomy and Dependency Situations (EDAD-2008)

Rating Scale of Dependency Act EDAD 2008
18 y+ 18 y+

1. Eating and drinking 16.8(10) 1
.

Eating and drinking 16.8(10)

-Recognize and / or reach the food
served

0.25 Eating and drinking tasks 1

-Cut food into pieces 0.20
-Use folk and knife to bring 0.30
-The beverage container to the
mouth

0.25

2. Personal hygiene related to
urination / defecation

14.8(7) 2
.

Personal hygiene related to
urination / defecation

14.8(7)

-Go to appropiate place
-Manage clothing

0.20 -Manage the need related to
urination

0.50

-Move properly 0.15
-Move properly
- Clean yourself

0.30 -Manage the need related to
defecation

0.50

0.35
3. Bathing 8.8(8) 3

.
Bathing 8.8(8)

-Open and close the tap 0.15 Bathing the different parts of the
body

1
-Washing the hands 0.20
-Go to the bath 0.15
-Wash the upper part of the body 0.25
-Wash the down part of the body 0.25

4. Doing other corporal tasks 2.9(2) 4
.

Doing other corporal tasks 2.9(2)

-Comb 0.30 Doing the basic corporal tasks of
related to the body

1

-Cut the nails 0.15
-Wash the hair 0.25
-Wash the teeth

5. Dressing 11.9(11.6) 5
.

Dressing 11.9(11.6)

-Manage the property clothing 0.15 Dressing and desdressing 1
-Put the shoes 0.10
-Buttoning 0.15
-Dressing the clothing in the down
part of the body

0.30

-Dressing the clothing in the upper
part of the body

0.30
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6. Health 2.9(11) 6
.

Health 2.9(11)

-Ask for therapeutic assistence 0.15 -Applied the medical
recommendations

0.25

-Applied the tereupertic
recommendations

0.10 -Avoid risks 0.50

-Avoid risks into home 0.25 -Use the telephone 0.25
-Avoid riks out of home 0.25
-Ask for help in case of urgence 0.25

7. Change and move the possition 9.4(2) 7
.

Change and move the possition 9.4(2)

-Change the body from laid to sit
down in bed

0.10 -Move the body 0.30

-Change the body from sit down in
stand up

0.10 -Maintain the body in a unique
possition

0.70

-Change the body from stand up in
sit down in a chair

0.10

-Transfer while sit down 0.10
-Transfer while laid 0.10
-Chang the gravitatory point while
sit down

0.20

-Sit down 0.15
-Stand up 0.15

8. Move into home 12.3(12.1) 8
.

Move into home 12.3(12.1)

-Move to dress 0.25 -Move into the bathroom 0.35
-Move to eat 0.15
-Move to wash 0.10
-Move not related to self-care 0.25
-Move thing in the room 0.10 -Move in other rooms 0.65
-Move around the romms 0.15

9. Move out of home 12.2(12.9) 9
.

Move out of home 12.2(12.9)

-Move out of building 0.25 -Move out of home, elevator,
steps and main door

0.25
-Move around of building 0.25
-Move shortly in known-
enviroment

0.20 - Move out of home; up and down
the street

0.45

-Move shortly in unknown-
enviroment

0.15

-Move far away in known-
enviroment

0.10

-Move far away in unknown-
enviroment

0.05 -Use public transport 0.30
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10. Housemake tasks 8(8) 1 Housemake tasks 8(8)
-Prepare meal 0.45 -Prepare meal 0.45
-Do the shopping 0.25 -Organizar, hacer y trasladar las

compras
0.25

-Clean the house 0.20 -housemake tasks 0.30
-Wash clothing 0.10

11. Making decisions (15.4) 1
1
.

Making decisions (15.4)

-Decision related to meals 0.20 -Decision related to basic tasks 0.30
-Decision related to self-care 0.10
-Relationship with known people 0.20 -Interpersonal relationship 0.30
-Relationship with unknown
people

0.10

-Decision related to the leisure
time

0.15 -Decision related to complicate
tasks

0.40

-Use of services 0.05
-Plan of movement out of home 0.10
-Maganament of money 0.10

Source: by my own using la Resolución de 29 de junio de 2010, de la Secretaría General de Política Social y
consumo, por la que se publica el Acuerdo del Consejo Territorial del Sistema para la Autonomía y Atención a la
Dependencia sobre modificación del baremo de valoración de la situación de dependencia establecido en el Real
Decreto 504/2007, de 20 de abril.
The weight of the activities that are in brackets are only applicable to metal disabled people, mental disease or with
cognitive impairment.
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Tabla 2.A2 Comparation of the information about the level of degree in the Rating Scale of
Dependency Act and the Survey of Disability, Personal Autonomy and Dependency Situations
(EDAD-2008)

Coefficient Rating Scale of Dependency EDAD 2008

0.90 Supervision/preparation: it is only
necessary that other perspon prepares
things to carry out the task

Received help

Level of difficultiy when the person
receives help: without difficulty/just
little difficulty

0.90 Phisical partial help: it is necesarry that
other persons help her/his phisically to
carry out the task

Received help

Level of difficulty when the persons
recives help: Moderate difficulty

0.95 Phisical help: it is necesary that other
person sustitus her/his to carry out the
task

Received help

Level of difficulty when the person
recives help: Severe difficulty

1 Special help: mental and cognitive
impairments cause high difficulties so
that the other person carry out the help

Suffering from a mental illness

Receive help

Level of the difficulty when the person
receive the help: She/He cannot carry
out the task

The person cared for does not facilite
when the caregiver provides the care

Source: by my own using la Resolución de 29 de junio de 2010, de la Secretaría General de Política Social y
consumo, por la que se publica el Acuerdo del Consejo Territorial del Sistema para la Autonomía y Atención a la
Dependencia sobre modificación del baremo de valoración de la situación de dependencia establecido en el Real
Decreto
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Graph A1. Distribution of the caregiving time
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CHAPTER 3

ECONOMIC VALUE OF INFORMAL CARE
PROVIDED TO DEPENDENT PEOPLE2

2 The results of this chapter are published in Oliva, J. Peña, LM. Vilaplana, C. An estimation of the value of informal
care provided to dependent people in Spain. Applied Health Economics and Health Policy.2015 Apr;13(2):223-31.
doi: 10.1007/s40258-015-0161-x.
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4.1 INTRODUCTION

The improvement in life expectancy over the last century is one of the most impressive

milestones in human history: longer life expectancy can be explained by better living

conditions (nutrition, hygiene, education, working conditions, etc.), medical

innovations and general health insurance. There is currently no conclusive evidence on

whether people of advanced age will live with good or bad health in the coming

decades (Bonneux et. al, 2012; Lafortune et. al,. 2007; Manton, 2008). However, it

seems clear that the large baby-boom cohorts will drive up social services spending,

the extent and amount of such spending depending on whether or not there is a

decrease in morbidity and disability in the elderly (Fries et. al., 2011; European

Commssion, 2012; DG ECFIN, 2006).

The provision of care to people who suffer from chronic diseases involves not only

healthcare services (public and private), but also other sources of long-term care.

However, there is significant variation in the burden of LTC between countries. In

Europe, this can be explained by differences in the development of formal LTC systems

as opposed to more informal arrangements based mainly on caregiving provided by

unpaid family members (informal care) (Comas-Herrera et. al,. 2006). More precisely,

countries such as Norway, the Netherlands and Denmark allocate around a quarter of

all health spending to long-term care while in many southern and central European

countries the expenditure on LTC services accounts for a much smaller share of total

spending (OECD, 2014).
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Several projections suggest that public resources allocated to LTC may double or more

by 2060 (OECD, 2014). Therefore, one of the main challenges will be to strike the right

balance between providing appropriate LTC protection and ensuring that this

protection is fiscally sustainable in the long run. Although a high proportion of LTC

expenditure continues to be allocated for institutional care, the opportunity cost of

services provided by family carers might get up to overtake the expenditure of formal

services, especially in those countries in which family is the backbone of long-term care

systems, such as Spain, Italy or Greece. More precisely, the share of population aged

50 and over who report to be informal caregiver was 14.2% in Spain. If we compare

this figure with other European countries in which formal and institutional services

have higher relative importance (such as the Nordic), this percentage is slightly lower,

(between 10% and 12%) (OCDE, 2014). Additionally, countries such as Spain, Portugal

or Poland have the highest rate in frequency of care provided by informal caregivers.

This frequency in caring is mainly associated with a reduction in labour force

attachment for caregivers of working age. In this sense, the potential pool of working-

age is likely to reduce in the coming decades as a result of declining family size,

changes in residential patterns of people with several disabilities, and rising

participation rates of women in the labour market. Therefore, the services provided by

relatives and friends are getting a high relative importance within LTC system.

Therefore, it is quite valuable to estimate the value of these services provided by

relatives and friends.

There is extensive literature on the valuation of informal care and this is a field of

research in full expansion, with a growing number of cost-of-illness studies focusing on

the impact of the costs of informal care in specific diseases (Hoefman et al., 2013).
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However, there are still significant gaps in knowledge that need to be covered (van Den

Berg et. al,. 2004). More precisely, few papers have estimated the economic value of

the informal care network in a country context (Arno et, al, 1999; Burckner et. al,.

2011; Houser et, al., 2008; Chari et, al, 2011). In this context, Arno et al. estimated that

the value of caregiving for the US in 1997 amounted to $196 billion. This figure was

much higher than national spending for home care ($32 billion) and nursing-home care

($83 billion) and represented around 18% of total national healthcare spending

($1,092 billion). More recent estimations from Houser and Gibson (2008) concluded

that the unpaid contribution of informal caregivers amounted to $375 billion in 2007

(2.7% of the US GDP). Lastly, Chari et al. estimated that the total opportunity cost of

informal elder care in the US in 2011 amount to $522 billion annually, while the costs

of replacing this care with unskilled and skilled paid care (the proxy good method)

would be $221 and $642 billion respectively (Chari et al,, 2015). Beyond these articles,

no other studies have estimated the economic impact of informal care from an

aggregate perspective in Spain using three different techniques.

Therefore, the aim of this chapter was to obtain an approximation of the value of non-

professional care provided to disabled people living within a household in Spain. For

this purpose, it was assessed informal resources using three different approaches that

are applied interchangeably in the literature, with none of the three being predominant

(van den Berg et al, 2006): the proxy good method, the opportunity cost method and

the contingent valuation method. The application of these three methods allowed to

analysing the differences in estimations of the value of informal care using three

alternative perspectives.
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4.2 DATA AND METHODS

4.2.1. Data

Data was collected by the Survey on Disabilities, Personal Autonomy and Dependency

Situations (EDAD-08), conducted by the Spanish National Institute of Statistics. The full

explanation and details of the dataset used has been described in the chapter 2 of this

thesis.

Caregivers who did not specify the time of informal care provided were excluded. As a

conservative criterion, in the base case, it was censored the time of care to a maximum

of 16 hours per day when the time of care reported exceeded this figure (18, 20 or

even 24 hours). Nevertheless, it was also valued caregiving hours without restricting

the amount of hours provided to compare with censored results.

4.2.2. Methods for the valuation of care time by informal caregivers

Valuation of care time can be calculated using different methods (van den Berg &

Spauwen, 2006; van den Berg et al, 2004). There are two broad approaches for time

valuation: (i) revealed preferences methods and (ii) stated preferences methods

(Posnett & Jan, 1996; Smith & Wright, 1994; Luce et. al,. 1996). For valuation of

caregiving, it was applied three different methods: proxy good and opportunity cost

(revealed preference methods), and contingent valuation (a stated preferences

method).

The proxy good method values time spent on informal care at the labour market prices

of a close market substitute. This approach requires the availability of a market

substitute for the non-market good, which is assumed to be almost perfect. The time

spent on informal care is valued at the wage rate of a market substitute. Therefore,
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taking 2008 as a base year, it was carried out three alternative scenarios for the

evaluation of the time of informal care based on the proxy good method. The first

scenario valued caregiving hours using the average national cost of public in-home

care, i.e. 12.71 euros per hour. The second scenario applied the particular values in

each case to each Autonomous Community (region). They ranged from 6.2 to 22.8

euros per hour. The third scenario (more conservative) took price into consideration in

the three Autonomous Communities with the lowest costs in the country. This average

price was 7.67 euros per caregiving hour (IMSERSO, 2008).

The opportunity cost method values the informal caregivers’ benefits forgone due to

spending time on providing informal care. In general, the forgone benefits are

approximated by an individuals’ market wage rate. Moreover, the value of informal

care is the market wage rate of the informal caregiver multiplied by the hours spent on

informal care. More precisely, caregivers can invest their time in paid work (valuating

labour time lost) and in housework or leisure (valuating housework–leisure time lost).

It was divided the main caregivers into three different groups:

Group 1: Those who had to leave their jobs to become caregivers. It was valued the

working time up to a maximum of 40 hours per week per caregiver. These hours were

valued using information from the Living Condition Survey carried out by the National

Institute of Statistics in 2009 which provides information on incomes and financial

situations of Spanish households in 2008 (The living condition survey, 2009). Average

wage per hour was imputed using as reference variables age, gender, Autonomous

Community and occupational characteristics. Remaining caregiving hours were rated
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using the wage of a domestic worker in Spain in 2008 (€4.69/hour) (Ministerio de

empleo y seguridad social, 2008).

Group 2: Those who remained employed but reduced their working hours. It was

assumed that each caregiver had to reduce their working day by 2, 3 and 4 hours

(scenario 1, 2 and 3 respectively) to provide care. It was then evaluated the working

time lost using the same process as in Group 1. Remaining caregiving hours were rated

using the wage of a domestic worker in Spain in 2008.

Group 3: Those who were either not in the labour market or did not specify whether or

not they had any labour problems. These hours were valued according to the wage of

a domestic worker in Spain in 2008.

Lastly, contingent valuation expresses the effect of an intervention on an individual’s

well-being in a money metric: compensating variation (willingness to accept), which

assesses the minimum amount of money that an informal caregiver would need to

receive to be willing to provide a certain or an additional amount of informal care. It

was used the results of a contingent valuation study applied to the monetary valuation

of informal care, which revealed the willingness to accept (WTA) of Spanish informal

caregivers (Garrido et, al, 2013). Three different WTA questions were formulated to

reveal the valuation corresponding to: (i) one additional hour to carry out the least

unpleasant tasks; (ii) one additional hour of informal care without specifying the tasks

to be performed; and (iii) one extra hour to undertake the most unpleasant tasks. The
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estimated values were 4.5 euros per hour, 5.5 euros per hour and 7 euros per hour

respectively.

Broadly, the initial hypothesis sets related to monetary value would be: (i) the higher

the level of dependence, the greater the number of hours provided (as the survey

involved people who lived at home) and, consequently, there would be a positive

relationship between the monetary values and the level of dependence of the person

cared for; and (ii) there would be differences in the monetary value of informal care

within the methods applied as the shadow prices applied vary significantly.

4.3 RESULTS

4.3.1 Sample characteristics

Table 14 shows the main characteristics of people aged 6 years or older residing at

home with one or more disabilities (estimated at 3,787,447 people). The main age of

this population was 65.2 years and women represented 60.1%. 66.8% of them were

married, 19.6% single, 7.8% window and 5.8% separated or divorced. Attending to the

level of education, 45.1% had no education, 29.5% had primary education, 20% had

the high school degree, and 5.4% had college education. The proportion of people

without any education was higher among women (50.2% compared to 39.2% for men),

and lower when we consider high school or university level studies (7.7% and 4%

respectively, compared to 12.6 and 5.6% for men). Regarding the level of dependence,

8.7% were classified as heavily dependent, 7.3% as severely dependent, 11.6% as

moderately dependent and 72.4% as non-eligible people according to the Spanish

Official Scale. 35% of disabled people received informal care (estimated at 1,326,270).
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Within those who received informal services, the average age was 68.9 and women

represented 62.7%. 42.2% of them were married, 20.6% single, 35.3% window and

1.9% separated or divorced. Attending to the level of education, 57.9% had no

education, 26.0% had primary education, 13.1% had the high school degree, and only

1.9% had college education. Regarding the level of dependence, 22.4% were classified

as heavily dependent, 16.6% as severely dependent, 24.3% as moderately dependent

and 36.7% as non-eligible people according to the Spanish Official Scale.

1,326,270 people were identified as main carers who provided informal services. A

remarkable fact is that 74.9% were women. The mean age of this population was 61.6

years. Male caregivers are older as compared to female (67.8 vs. 59.8 respectively).

69.9% of the caregivers were married, 17% single, 7.5% widow/widower, 5.6%

separated or divorced. 26.2% of the caregivers had no education, 34.4% only had

finished primary studies, 31% had high school level degree and the 8.4% college

education.

The number of caregiving hours provided was strongly correlated with the severity of

the disability and the corresponding dependency, ranging from 2,257 hours per year

(2,758 without restriction) for non-eligible people to 4,130 (5,446 without restriction)

for those with severe disabilities. To show an approximation of the intensity of

caregiving hours, 92.5% devoted 6 to 7 days per week to caregiving tasks.



87

Table 14. Characteristics of disabled people and their primary informal caregivers

Disabled
people

(population:
3,787,447)

Disabled people
who received
informal care
(population:
1,326,270)

Primary informal
caregivers (*)
(population:
1,326,270)

Average or percentage

Age 65.2 68.9 61.6
Gender
Male 39.9 37.2 25.1
Female 60.1 62.7 74.9

Marital Status
Married 66.8 42.2 69.9
Single 19.6 20.6 17.0
Widowed 7.8 35.3 7.5
Separated/divorced 5.8 1.9 5.6

Educational level
Illiterate or primary school

incomplete
45.1 57.9 26.2

Primary or equivalent 29.5 26.0 34.4
Secondary school/Middle level

professional
20.0 13.1 31.0

University degree or equivalent 5.4 2.8 8.4
Level of dependency
Non-Eligible 72.4 36.7 -
Moderately dependent 11.6 24.3 -
Severely dependent 7.3 16.6 -
Greatly dependent 8.7 22.4 -

Hours of caregiving provided per
year
Non-Eligible (**) - - 2,257.94

(2,758.57***)
Moderately dependent (**) - - 3,080.53

(3,842.66***)
Severely dependent (**) - - 3,963.37

(5,151.95***)
Greatly dependent (**) - - 4,130.61

(5,446.42***)
Source: by my own from EDAD-08. * Caregivers providing at least 1 hour of care per week. ** Level of dependency estimated
according to the Spanish official scale. *** Daily hours without restriction.
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4.3.2 Monetary value of informal care

Table 15 shows the average value of informal caregiving according to degree of

dependence. The average cost of informal care was strongly correlated with the

severity of the disability and the corresponding dependency, ranging from 26,335

euros (32,091 euros without restriction) for non-eligible people to 49,565 euros

(65,058 euros without censoring) for greatly dependent people (in the base scenario

under the proxy good method). If we consider the base scenario under opportunity

cost method, the average cost varies from 12,089 euros (14,348 euros without

restriction) for non-eligible people to 24,382 euros (30,471 euros without restriction)

for greatly dependent people per year. Finally, considering the base scenario under

contingent valuation, the cost of informal care would be 12,106 euros (14,753 euros

without restriction) for each non-eligible person to 22,904 euros (30,043 euros without

restriction) for each severe disabled person.

The total number of hours of informal care provided by main caregivers in Spain was

estimated at 4,193.47 million (5,336.18 million without censoring). Monetary valuation

ranged from 32,164 million euros to 53,299 million euros using the proxy good method

(table 16). The value of the informal services ranged from 23,717 to 24,513 million

euros, depending on the assumptions on the number of working hours reduced, using

the opportunity cost method. Informal services provided would be valued at 18,871,

23,064 and 29,354 million euros, applying a WTA of €4.5/hour, €5.5/hour and €7/h

respectively. For a better understanding of the relative size of these figures, they were

compared with the national GDP published by the National Institute of Statistics for

2008. The total value of the informal care ranges from 1.73% (contingent valuation
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method — conservative scenario) to 4.90% of the national GDP (proxy good method —

scenario 1). Additionally, if we consider the monetary value with no restriction of

caregiving hours, the cost would be considerably higher. More precisely, the total value

of informal care would represent 2.70% of the GDP (under the contingent valuation

method), 2.71% under the opportunity cost method and 5.87% under proxy good

technique.
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Table 15. Estimation of the average value of informal care provided per main caregiver

Non-Eligible
(S.D)*

Moderately
Dependent (S.D)*

Severely Dependent
(S.D)*

Greatly Dependent
(S.D)*

Total
(S.D)*

Proxy Good Method.
Scenario 1

Restriction 27,977.28 (24,552.63) 38,475.83 (24,670.51) 49,822.20 (22,041.08) 52,930.19 (21,024.35) 39,750.55 (25,603.88)

No restriction 34,093.99 (35,581.99) 47,799.37 (37,354.15) 64,292.93 (36,059.90) 69,427.03 (35,118.14) 50,360.04 (38,828.39)

Proxy Good Method.
Scenario 2

Restriction 26,335.74 (24,603.52) 36,012.67 (25,265.78) 46,430.04 (24,406.84) 49,565.70 (24,201.11) 37,231.21 (26,441.16)

No restriction 32,091.34 (35,254.21) 44,714.13 (37,359.99) 60,016.29 (38,169.53) 65,058.00 (38,203.91) 47,185.20 (39,338.57)

Proxy Good Method.
Scenario 3

Restriction 16,883.22 (14,816.58) 23,218.69 (14,887.71) 30,065.80 (13,300.95) 31,941.35 (12,687.39) 23,987.93 (15,450.97)

No restriction 20,574.42 (21,472.37) 28,845.09 (22,541.80) 38,798.33 (21,760.77) 41,896.56 (21,192.45) 30,390.36 (23,431.45)

Opportunity cost
method. Scenario 1

Restriction 11,885.16 (14,451.98) 16,289.07 (16,764.75) 21,957.68 (20,280.39) 23,962.88 (18,988.46) 17,334.80 (17,856.07)
No restriction 14,144.00 (17,522.63) 19,729.46 (20,030.84) 27,297.39 (23,091.03) 30,052.21 (22,034.70) 21,250.80 (21,217.50)

Opportunity cost
method. Scenario 2

Restriction 12,089.90 (14,871.65) 16,573.60 (17,450.66) 22,218.84 (20,583.64) 24,382.04 (19,577.18) 17,615.63 (18,352.29)
No restriction 14,348.74 (17,877.72) 20,014.00 (20,601.86) 27,558.55 (23,340.71) 30,471.37 (22,523.13) 21,531.63 (21,634.53)

Opportunity cost
method. Scenario 3

Restriction 12,294.64 (15,426.42) 16,858.14 (18.370.25) 22,479.99 (21,024.11) 24,801.20 (20.412.36) 17,896.46 (19,028.65)

No restriction 14,553.48 (18,348.98) 20,298.53 (21,380.14) 27,819.70 (23,713.22) 30,890.53 (23,232.49) 21,812.45 (22,208.999

Contingent Valuation
method. Scenario 1

Restriction 9,905.40 (8,692.90) 13,622.44 (8,734.64) 17,639.65 (7,803.68) 18,740.04 (7,443.71) 14,073.76 (9,065.10)

No restriction 12,071.04 (12,597.87) 16,923.46 (13,225.31) 22,763.04 (12,767.08) 24,580.77 (12,433.64) 17,830.07 (13,747.27)

Contingent Valuation
method. Scenario 2

Restriction 12,106.61 (10,624.66) 16,649.65 (10,675.67) 21,559.57 (9,537.84) 22,904.49 (9,097.86) 17,201.26 (11,079.57)

No restriction 14,753.49 (15,397.40) 20,684.23 (16,164.27) 27,821.49 (15,604.21) 30,043.17 (15,196.67) 21,792.30 (16,802.21)
Contingent Valuation
method. Scenario 3

Restriction 15,408.41 (13,522.30) 21,190.46 (13,587.22) 27,439.45 (12,139.07) 29,151.17 (11,579.11) 21,892.51 (14,101.27)

No restriction 18,777.17 (19,596.69) 26,325.38 (20,572.70) 35,409.17 (19,859.90) 38,236.76 (19,341.22) 27,735.66 (21,384.64)

Source: by my own from EDAD-08. * Standard Deviation
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Table 16. Estimation of the total value of informal care (main caregivers) per year.

Source: by my own from EDAD-08.

4.4 DISCUSSION

The quantification of the costs involved in informal care is a complex challenge, but it

is necessary to shed some light on this subject for the purposes of measuring the

economic and social impact of disabilities and associated dependencies (Fast et, al.,

1999; Van Exel et. al,. 2004; Hist, 2005).

Estimated value of
informal care in

Spain
in millions of euros

(2008)

% GDP

Proxy Good
Method. Scenario 1

Restriction 53,299.02
4.90%

No Restriction 67,822.96 6.23%
Proxy Good
Method. Scenario 2

Restriction 50,158.78 4.61%
No Restriction 63,866.86 5.87%

Proxy Good
Method. Scenario 3

Restriction 32,163.92 2.96%
No Restriction 40,928.57 3.76%

Opportunity cost
method. Scenario 1

Restriction 23,716.72 2.18%
No Restriction 29,077.48 2.67%

Opportunity cost
method. Scenario 2

Restriction 24,114.67 2.22%
No Restriction 29,475.43 2.71%

Opportunity cost
method. Scenario 3

Restriction 24,512.62 2.25%
No Restriction 29,873.38 2.75%

Contingent
Valuation method.
Scenario 1

Restriction 18,870.62 1.73%
No Restriction 24,012.85

2.21%
Contingent
Valuation method.
Scenario 2

Restriction 23,064.09 2.12%
No Restriction 29,349.04

2.70%
Contingent
Valuation method.
Scenario 3

Restriction 29,354.30 2.70%
No Restriction 37,353.32

3.43%
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The main result is an estimation of 4,193 million hours of informal caregiving, and a

corresponding monetary valuation ranging from 18,871 million to 53,299 million euros,

depending on the method applied. The three methods considered different shadow

prices that varied significantly depending of the approach chosen, giving a very broad

range for the cost of informal care. Generally, the value of informal care was estimated

at 1.73%-4.90% of the Gross Domestic Product for 2008. Obviously, when it is

compared the aggregate figures for the monetary value of informal care with GDP, it is

obvious that these types of services are not presently included in the GDP. However,

given the high magnitude of the estimated figures, it was considered that GDP would

be the most appropriate indicator to be compared with the results. In this sense, there

are some interesting proposals for measuring economic development (Spanish

Ministry of Health, 2006) that refine the current economic indicators. If these

proposals were taken into consideration, it would be necessary to estimate the time

invested in caring for children and people with dependency as relevant activities to be

included in such advanced economic development indicators. It would be possible to

estimate an extended GDP that included non-market (but valuable) activities such as

informal care that contribute to social well-being.

Another different way of approaching these results is to present the data at an

individual level rather than in aggregate form. According to the Act on the Promotion

of Personal Autonomy and Care of Dependent People, the economic benefit that

informal caregivers were entitled to receive in 2008 ranged from 560 to 661 euros

monthly for those who cared for greatly dependent people (equivalent to 6,720-7,932

euros annually), and 482 euros monthly in the case of caring for patients with severe
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dependency (5,784 euros annually). The caregivers’ opportunity cost that was

calculated is far from being compensated for, even by the most conservative

estimates, by the economic benefit received (the family may choose to apply for the

provision of formal care in kind, but it is not possible to receive economic and in-kind

benefits simultaneously). Moreover, to confirm their significance, it was compared

these results with the cost of the System for Autonomy and Assistance for situations of

Dependency (SAAD). The Spanish Ministry of Health and Social Policy estimated the

total expenditure from SAAD to be 6,767.2 million euros in 2010. This figure represents

35.8% of the monetary estimation of informal care in the most conservative scenario,

highlighting the great importance of this type of care in Spain and its high social cost.

In view of the results, it does not seem too bold to state that the family continues to

be the main safety net for care provided to dependents.

Broadly, the results could be used as an approximation to estimate the value of

informal care in Spain. However, on the one hand, it should be stressed that specific

surveys of carers need to be developed to improve information on the specific

activities and care time, while on the other, caution is needed when generalising the

results obtained here to other LTC systems. Additionally, some limitations should be

pointed out. Firstly, it was not possible to detail the caregiving time in each different

type of task undertaken by the caregivers. Therefore, it was assumed the same shadow

wage for all the different activities provided. Secondly, the domestic housework wage

is based on labour law that sets the minimum wage in the domestic housework sector.

Accordingly, it would be expected that the real domestic housework wage would be

higher and, hence, the estimated opportunity cost would be closer to the results
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obtained in the other alternative methods applied. Furthermore, it was valued the

domestic housework and leisure time using the same shadow price. It was found no

recent articles that have valued leisure time in Spain, and this is a line of research that

should therefore be developed in future studies of applied economics. Thirdly, it

should be noted that it was censored the maximum amount of hours of caregiving to

16 hours per day and also excluded those caregivers who did not provide information

relating to hours of care (this represented 9.5%). Although one could argue that this

might underestimate hours of care, it is common for studies that attempt to reveal the

cost of a disease to adopt conservative strategies to avoid being accused of "inflating"

the estimated figures. Furthermore, it seems unreasonable to impute 24 caregiving

hours, since the caregiver can perform various tasks or activities at the same time

("joint production") and rest time for the caregiver should be also considered. On the

contrary, this estimation should purely be considered as an imperfect approximation

to the true value of care provided, since it was not possible to assess intangible values

(positive and negative) associated with informal care.

There are certain aspects that should be pointed out in relation to the three methods

of valuation of informal care time. Firstly, although the proxy good method is quite

accurate in assessing the time of caregivers who do not participate in the labour

market, it is subject to some criticism. One of the most relevant inconveniences of the

proxy good method is the fact that it assumes that formal care and informal care are

perfect substitutes, meaning no differences in efficiency and quality. Another issue is

related to the problem of “joint production”, as it is extremely difficult to distinguish

which activities represent informal care and which activities are daily activities of the
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person providing the care. With regard to the opportunity cost, its main disadvantage

is that it often involves non-labour market participation (for instance, retired persons),

and it can be extremely difficult to know exactly what informal caregivers would

dedicate their time to if they were not providing care to the disabled person. Lastly,

the main issue to be considered in contingent valuation is the fact that the informal

WTA seems to be sensitive to some of the informal caregiver’s and his or her care

recipient’s real-life circumstances, such as health-related quality of life (van den Berg,

2004). In general, to determine the value of time is a complex task, both from a

theoretical and an applied perspective. Despite the potential limitations of each

method, all three are applied interchangeably in the literature, with none

predominating. Therefore, the choice of one method or another would depend on the

design of the survey used, the information provided and the target of the study.

In conclusion, this chapter provides a quantitative indication of the importance of the

informal care network for the support of dependent people. Furthermore, family

support and informal care should be regarded as a fundamental part of the LTC

system. The results suggest that any programme, strategy or policy on health

promotion and care for people with limited autonomy cannot overlook the importance

of informal support networks (mainly, but not exclusively, family). Therefore, a holistic

approach to the care of people with dependency should take into account the role and

needs of caregivers and promote their social recognition. In this sense, the cooperation

and coordination between different actors shape the future of European long-term

care Systems. It is also necessary to increase coordination between health systems,

social care systems and households, who will all have to share resources with the aim
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of attaining efficient and equitable allocation of resources in order to improve citizens’

well-being.
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5. GENERAL CONCLUSIONS AND FUTURE LINES OF RESEARCH

The main aim of this thesis has been to contribute to the knowledge of the hidden

social impact that long-term care services cause to society as a whole. I have chosen to

focus on effects running from health-related quality of life and workload to monetary

valuation outcomes of LTC. On the one hand, because the quantification of the costs

involved in caregiving is a complex challenge needed for the purposes of measuring

the economic and social impact. On the other hand, because of the high importance of

the role supported by family and friends to elderly population can contribute valuable

information in the design of policies related LTC system.

I have dealt with this research objective by looking at three related questions. In the

first chapter, I have analysed the effect of the type of caregiving received (informal,

formal or both) on the HRQOL of the cares ‘recipients. The evidence shows that when

the health gets worse, the fact of receiving simultaneously formal and informal care

improves slightly the health-related quality of life in elderly. These results raise an

important remark: if we want to design effectively LTC policies to improve the social

well-being and quality of life of dependents, it is important to understand the role that

the types of services play. Therefore, decision-makers should consider the most

efficient combination of formal and informal resources to maximize the social

wellbeing (which includes both health benefits and cost for caregivers and for

dependents). However, the selection into receiving one the type of caregiving or

another would depend mainly on two factors; the social expectations regarding the

role of the family in caring for their elders, and the supply of formal services offered

and the level of co-payments. As the level of co-payments is defined at the regional and
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national level, the role played by high formal care prices in a society with strong family

networks might be quite useful to understand the predominant role of family

caregiving in certain countries or regions and vice versa. Therefore, it would be quite

important to implement policies focused on encouraging the use of both formal and

informal care, depending on the predominant factor in each case.

In this first chapter, I have focused on the cares ‘recipients’ health-related quality of

life. However, it is also quite relevant to pay attention to caregivers ‘health and well-

being. Therefore, in the second chapter I have carried out a comparative analysis of

what the informal caregivers ‘burden is and which factors explain the variability of

caregiving time in two different chronic diseases. The estimations show that the level

of dependence is positively associated with a higher number of caregiving time, as well

as the probability for caregivers of suffering from a health, professional or social-

related problem in both diseases studied. In addition, informal care, at least in the case

of people with AD, seems to be complementary to formal in-home care, while it seems

to be substitutive to formal out-of-home services. These conclusions should encourage

policy-makers to look at the role play by relatives and friends who care for people

suffering from several disabilities with chronic diseases such as AD and COPD, so that

informal caregivers can carry out their role while maintaining their own physical and

emotional health, especially in those countries where family is the backbone of the LTC

system.

Finally, in the third chapter, I have estimated an approximation of the monetary value

of services provided by relatives and friends to dependents, assessing informal
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resources using three different approaches. The results obtained show that the

expenditure of informal care provided to dependents in Spain is equivalent at 1.73%-

4.90% of the Gross Domestic Product. In general, the results showed the significant

economic impact that informal care can get up to. However, despite the significant

costs showed in this chapter, economic evaluation of health care interventions usually

ignore them which is equivalent to view it as a costless resource and, therefore, as a

free substitutive for professional care. This neglect can lead to make wrong resource

allocation decisions and consequently, an ineffectiveness performance of the LTC

system.

In brief, to obtain an effectively performance of LTC system, it is important to look at a

broader scope in which is paid attention not only on the LTC budget but also on the

hidden social impact that caregiving might produce on both cares `recipients and

caregivers. This thesis has tried to give an approximation of such invisible impact that

might get up to be quite relevant in order to get an appropriate and effective

performance of health care and LTC systems to dependents.

Although it has been proved that the services provided by relatives and friends

suppose a relevant impact for society as a whole , there is still an important gap on the

field of informal care that needs to be covered in future lines of research. First of all, it

would be necessary to estimate the caregiving time provided in each task (bathing,

moving, dressing, taking drugs, etc…) so that we could recognize the distribution of

caregiving hours in each type of activity provided. As Karlsberg has pointed out, a rise

in formal provision usually complements informal services but actually, there is no
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evidence on how caregiving hours change its intensity in each task when the provision

of formal services increases (Karlsberg, 2015). This would allow us to analyze deeper

the relationship between informal and formal care. Furthermore, there are large

numbers of dependents that receive informal care by more than one relative or friend.

Yet, the available data did not allow to estimating the entire impact or entire social

burden that such as non-primary caregivers might support.

Another issue is related to the measurement of the time spend on informal caregiving.

As van den Berg et al. noted, the two main techniques used for collecting the

caregiving hours (diary and recall method) have some deficiencies that might

overestimate the amount of caregiving time. As a consequence, evidence regarding

the validity of how to measure the caregiving time accurately would be a future

research that needs to be covered, determining which method is more appropriate,

depending on the disease, task provided, target of the study, etc…

Taking into consideration all of these issues, a future line of research that might

continue to this field would be, through a quasi-experimental research, analyzing the

health related-quality of life for people who receive informal and formal services over

a certain period of time. Longitudinal studies would allow us to analyze both a more

accurate impact of the caregiving received on the HRQOL for patients and caregivers

(primary and others), and also, the relationship between informal and formal care

provision. Additionally, it would be an interesting novelty to carry out a comparison of

the social impact that informal caregivers support and the role of both informal and

formal care across different European countries.
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Finally, another area that has received less attention in the literature, and therefore, it

needs to be covered is whether or not caregiving has a positive impact on the

caregivers ‘welfare. As Harly et al. pointed, due to the companionship, satisfaction or

enjoyment for caring for a relative, caregiving might have positive aspects on the

caregivers` well-being. This thesis has just analyzed the negative burden that

caregiving causes on carers. However, investigating broadly the entire impact (negative

and potential positive ones) could be a field to be covered in future studies.
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