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Abstract 

 

Road traffic injuries are one of the leading causes of disease burden, and their incidence 

has continued to increase in recent years. We analyze long-term care needs associated 

with disability attributable to road traffic accidents in Spain and conclude they entail a 

significant burden for families and society, given the support these victims need is life-

long. Furthermore, the high socio-economic costs of road traffic accidents (in Spain 

0.08% of the GDP in 2020) in addition to the victims’ lifetime economic losses (over 

€100,000 per victim (ages 18-40)) clearly indicate the need for governments and 

policymakers to strengthen road accident preventive measures. 

 

Key Words: Traffic accidents, Long term care, Social care, Disability, Actuarial cost. 
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1. Introduction 

Many studies associate road accidents with permanent injuries. According to the World 

Health Organization (WHO), between 20 and 50 million people suffer non-fatal injuries 

every year as a result of road traffic accidents, many of whom are left disabled as a result 

of their injuries (WHO, 2022). However, there is a lack of a globally accepted scale for 

evaluation of the long-term outcomes of crash injuries (Babaie et al., 2023). The 

incidence of RTIs has significantly increased in the last 30 years (Wan et al., 2023). 

Moreover, RTIs are projected to be the fourth leading cause of disease burden (Alam & 

Mahal, 2016; Mathers & Loncar, 2006) and one of the main causes of disability-adjusted 

life expectancy in 2030 (Peden & World Health Organization, 2004; Zimmerman et al., 

2012). RTIs cause individual consequences (such as physical and mental), but also have 

an impact on the person’s family and affect them socially and financially (Azami-

Aghdash, 2020). Therefore, they have a variety of impacts on a person’s life, such as, 

early retirement, long-term sick leave, job change (motivated by the injuries sustained), 

and in general, reduced welfare and quality of life (Björnstig & Larsson, 1994; 

Haukeland, 1996). According to datasets assembled from the National Health Interview 

Survey (NHIS) and other sources, motor vehicle injuries ranked 9th among the leading 

causes of DALYs in the US (JAMA, 2013). Despite the appreciable reduction in traffic 

accident figures observed in Spain from 2000 onwards, the resulting injuries continue 

generating a substantial disease burden, with a great impact on the country's social and 

economic spheres (Palmera-Suárez et al., 2015; Tolón-Becerra et al., 2013).  

Studies analyzing the relationship between car accidents and subsequent disabilities have 

considered a range of factors that include the victims’ socio-demographic profile, the 

characteristics of the accident and the injuries suffered by the victims (Hours et al., 2010). 

Ferrando et al. (1998) examine the incidence of road traffic accident disabilities among 

the population of Barcelona, as well as its distribution by age, gender and type of motor-

vehicle user. Chen et al. (2013) take into account sociodemographic characteristics to 

show that adults with financial disadvantage bear disproportionately heavier burden of 

road traffic disability. Other studies examine the effects of age, sex, region and type of 

vehicle on disability and death rates (Morais Neto et al., 2016; Palmera-Suárez et al., 

2015, 2018). 

Estimates show that road traffic crashes cost most countries 3% of their gross domestic 

product (WHO, 2022). Wijnen and Stipdonk (2016) show that the share of fatalities in 

the total costs of road traffic crashes is higher on low and middle income countries. 

Studies of the direct and indirect costs of these accidents typically distinguish between 

those associated with medical, administrative and vehicle repair costs, on the one hand; 

and early mortality and productivity reduction costs attributable to disabilities, on the 

other (Banstola et al., 2020; Jaramillo et al., 2016; Kruse, 2015; van der Vlegel et al., 

2020; Wan et al., 2023; Weijermars et al., 2018; Xu et al., 2022; Zakeri et al., 2021). 

However, these studies do not consider the long-term care costs that victims might incur 

as a result of an accident (see Guillen and Comas-Herrera, 2012 for the analysis of 

lifetime costs in long-term care). Indeed, despite the personal and societal burden 

associated with crash-related disabilities, little population-based information is available 

about their long-term effects (Alghnam et al., 2015; Haider et al., 2020). The younger 

part of the population is hit by traffic accidents more than the older part, so there is a 

cumulative effect when the whole life cycle of individuals is considered. 
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Our objective is to analyze the effects of road traffic accidents on long-term care (LTC) 

needs in Spain, and, to do so, we draw on information obtained from a survey carried out 

in 2020 by the Spanish Institute of Statistics. Since 2006, Spain has promoted the 

provision of personal care for dependents (Law 39/2006, December 14) offering LTC 

benefits to all citizens who cannot perform basic activities of daily living unaided, i.e., 

the basic tasks that a person undertakes on a day-to-day basis, including, personal care, 

domestic duties and mobility. Traffic accidents are one of the reasons why such situations 

of dependence can arise and, as such, there is a close link between road safety policies 

and social welfare policies for the disabled. In this paper we estimate:  

(a) the chronic impairment attributable to RTIs; (b) the prevalence of dependence 

attributable to RTIs among individuals aged 18 and older; (c) degrees of injury severity 

associated with the dependence attributable to RTIs, (d) the annual costs of LTC 

associated with RTIs and the proportion of the country’s GDP destined to it, and (e) the 

actuarial cost of dependence attributable to RTIs for full dependents. We also compare 

distributions of impairment, age and degree of severity for those presenting disabilities 

attributable to RTIs and those with disabilities attributable to other causes.  

This paper represents a pioneering analysis of the prevalence of dependence among 

victims of traffic accidents in Spain using the most recent data collected by the Spanish 

Institute of Statistics in 2020. In this study, however, we have used a less restrictive 

definition of an individual’s limitations (sight, hearing, communication, mobility, etc.) 

attributable to RTIs, in that we consider an individual to be dependent if any of the 

disabilities suffered (and included on the assessment scale) can be traced to a traffic 

accident. According to Shults et al. (2004), estimated prevalence rates could be 20% 

lower if we consider an RTI disability to have occurred if the individual attributes a 

limitation in each category to crash-related injuries. However, we did not use this method 

of calculation here. 

 

2. Methods 

To carry out this study, we have used the Disability, Personal Autonomy and Situations 

of Dependence Survey (Encuesta sobre Discapacidad, Autonomía Personal y Situaciones 

de Dependencia. EDAD, 2020); a national survey conducted by the Spanish National 

Institute of Statistics to assess information about disabilities, dependence, ageing and the 

population’s health status. Participants are interviewed after having been randomly 

selected via a multistage sampling process. The questions are answered by adults living 

in the chosen households or those working at selected institutions with information about 

the health of the remaining household members or institutionalized individuals. In an 

initial stage (August 2020 to January 2021), 164,254 people belonging to 67,488 different 

family households were interviewed (EDAD-home); in a second stage (April 2021 to 

October 2021), 11,650 people that reported some limitation in the first survey were 

interviewed. This additional survey (EDAD-disabilities) was included to gather detailed 

information about people with disabilities. 

The EDAD-disabilities survey collected information about health conditions and the 

functional and sensory limitations associated with disabilities, both from family members 

in the participating households and from the institutionalized individuals themselves. An 

impairment was considered chronic (permanent health defect) if the participant had first 

noticed it more than one year before the interview. The causes of impairment ranged from 
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disease, congenital malformation, birth defects, traffic accidents, occupational accidents, 

domestic accidents, leisure-related accidents, diseases related to usual occupation, or 

other causes. 

Functional and sensory limitations were grouped into eight categories: (1) Vision, (2) 

Audition, (3) Communication, (4) Learning and knowledge application and task 

development, (5) Mobility, (6) Self-care – ADL (activities of daily living; i.e. bathing or 

showering, dressing, eating, using the toilet, etc.), (7) Domestic life – IADL (instrumental 

activities of daily living; i.e. shopping, preparing meals, using the telephone, managing 

money, etc.) and (8) Interpersonal relationships. Individuals that presented limitations in 

one or more of the eight categories were asked about their main health problem and, in 

each case, to identify the principal cause in each category (including traffic accidents).1 

Our dataset corresponds to the EDAD-disability survey, therefore, we have aligned the 

18 questions in section D of the initial survey (EDAD-home) 2 with the most similar ones 

from our dataset3 to determine different types of impairments directly related to the eight 

functional and sensory categories (see above). These 21 disabilities are outlined in Table 

1. 

  

                                                           
1 Note that our data only provides information on the cause of each category of limitations, rather than the cause of each individual 

limitation. 

2 Both surveys and the data we used are publicly available on INE’s official website. 

3 We have done this association to try to replicate how the different impairments were determined in Alemany et al.’s study (2013), 

which studied the EDAD2008 survey (note that the questions were not the same in both surveys, which complicated the process). 
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Table 1 

Types of disability considered. 

In this study, we selected those individuals from the sample who explicitly reported that 

at least one of the categories of their functional and sensory disabilities was attributable 

to a traffic accident. Then, our goal was to quantify and assign every individual a grade 

of dependence according to the limitations they reported. To do this, we used the Spanish 

VISION/AUDITION/ 

COMMUNICATION/RELATIONSHIPS 
LEARNING 

1. Is blind. 

11. Has major difficulties paying attention 

with their eyes or sustaining attention with 

their ears. 

2. Has major difficulties seeing the letter of a 

newspaper when wearing glasses or contacts. 

12. Has major difficulties learning or 

performing tasks without help or supervision. 

3. Has major difficulties seeing a face at a 4-

meter distance when wearing glasses or 

contact lenses. MOBILITY 

4. Has other major visual difficulties when 

wearing glasses or contact lenses (night 

vision, colour differentiations, people blind in 

one eye…). 

13. Has major difficulties keeping the body in 

the same position for a while or changing 

positions without help or supervision. 

5. Is deaf. 14. Has major difficulties moving outside of 

their home without help or supervision. 

(including using or driving means of 

transport). 

6. Has major difficulties hearing what is being 

said in a conversation between multiple 

people without help. 

7. Has major difficulties hearing an alarm, 

siren or any other loud sound without help (or 

is deaf in one ear). 

15. Has major difficulties lifting or carrying an 

object using hands and arms without help or 

supervision. 

8. Has major difficulties speaking their usual 

language, holding a conversation or 

understanding the meaning of what other 

people say. 

16. Has major difficulties manipulating and 

moving objects using arms, hands and fingers 

without help or supervision. 

SELF CARE 

9. Has major difficulties understanding 

written texts, expressing themselves through 

them or understanding gestures, drawings… 

(excluding those who didn’t learn how to read 

or write but don’t have any health issue or 

impairment) 

17. Has major difficulties cleaning or drying 

themselves, taking showers or performing 

other basic body care activities without help or 

supervision. 

18. Has major difficulties dressing, undressing 

or feeding themselves, going to the bathroom 

or taking medicine without help or 

supervision. 

DOMESTIC LIFE 

10. Has major difficulties using the telephone 

without help or supervision. 

19. Has major difficulties organizing and 

buying food, clothes or other house items 

without help or supervision (older than 12) 

21. Has major difficulties relating to other 

people, starting emotional relationships or 

starting a family. 

20. Has major difficulties undertaking daily 

housework activities without help or 

supervision. (older than 12) 

Source: own elaboration.  
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dependence scale,4 which designates a specific score (according to age and category) 

when the individual can’t perform certain activities. It’s important to note that the 

questions on the survey do not align with the 10 dependence scale categories and their 

subcategories, therefore we had to individually study and choose the survey questions 

that were the most accurate. The 10 categories considered are: i) Eating and drinking, ii) 

Personal hygiene related to urination and defecation, iii) Washing up, iv) Performing 

other body care,5 v) Dressing, vi) Health maintenance, vii) Changing and maintaining 

body position, viii) Moving within the home, ix) Moving outside the home, and x) 

Performing household tasks. In some categories, we have found more than one question 

related to it -given that every category has subcategories- and in other cases, we have only 

found one general question related to the category. These initial questions reported the 

presence or otherwise of difficulty performing an activity. For each one of these 

questions, there was a follow up one reporting the level of difficulty suffered, which was 

used to weight the score of that category and ranged from moderate difficulties to not 

being able to perform the activity without help. To find the final score for every individual 

- which we named Long Term Care index (LTC index) - the score of every category was 

aggregated.  

Formally, the LTC index for a person i (Si) is calculated applying the following formula, 

Si =  ∑ 𝐷𝑗𝐶𝑗𝑃𝑗
10
𝑗=1   [1] 

where variable Dj is a dichotomous variable with a value of 1 if individual i has difficulties 

performing any activity from group j and 0 in all other cases (i = 1. . .N; j = 1. . .10); 

variable Cj
6 is a categorical variable that takes a value of 0.9 if the activity of group j is 

performed with moderate7 difficulties, 0.95 if it is performed with severe difficulties and 

1 if it can’t be performed without help; and variable Pj considers the score established for 

group j according to the individual’s age. As we mentioned, Pj is determined by law.  

The Si index ranges between 0 and 100. If the score is between 25 and 50, the individual 

will have moderate dependence (Grade 1) and require help at least once a day; if the score 

is between 50 and 75, the dependence is considered severe (Grade 2) and the individual 

will require help more than once a day, although not permanently. If the score is over 75, 

the individual has full dependence (Grade 3) and require permanent help. Finally, if the 

score is under 25, then the individual suffers some impairment but the severity is 

considered low and the Law establishes that the individual does not require the help of a 

third person (Grade 0). It is important to note that these are grades that we estimated 

according to the perception of the individuals interviewed, not the actual grade recognized 

by law. In fact, we don’t have information about their actual recognized grade of 

dependence, or if they have one at all, since it’s not presented in the survey. 

The population studied here was all the individuals on to the survey sample who were 18 

and older. The other individuals were excluded because it is difficult to identify chronic 

                                                           
4 (Real Decreto 174/2011, de 11 de febrero, por el que se aprueba el baremo de valoración de la situación de dependencia establecido 

por la Ley 39/2006, de 14 de diciembre, de Promoción de la Autonomía Personal y Atención a las personas en situación de 

dependencia, 2011) 

5 The score for this group has been added to that of Washing up, due to the lack of information related to it in our data. 

6 If more than one activity of the same group j is performed with difficulties, Cj takes the value corresponding to the activity that 

represents the greatest difficulty in j (the maximum). 

7 Or there is no information about the level of difficulty. 
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or permanent dependence in individuals younger than 18. Numerous studies show that 

car accidents cause less disabilities among children than they do among adults (Clay et 

al., 1987). Similarly, Haukeland (1996) shows that adults face more severe health 

problems (with a consequent well-being diminution) than children do when presenting 

traffic injuries. 

It's important to recall that here, dependence attributable to RTIs is deemed to exist when 

any of the 8 categories of limitations is presented as a consequence of a traffic accident. 

We calculate national prevalence estimates by incorporating the EDAD 2020 sample 

weights and using the 2020 Spanish Census estimates for population aged 18 years or 

older (INE, 2021). The analysis was conducted using R software. To estimate the 

prevalence of dependence (and the need for LTC) attributable to RTIs, we first have to 

calculate the score for each individual according to formula [1]. We refer to RTI-

dependence when the limitations of one or more categories are attributable to an 

automobile accident. 

An additional goal here is to estimate the costs incurred by citizens who require long-

term care as a result of their RTIs. We compare the costs attributable specifically to road 

accidents and those attributable to other causes (all causes except road accidents). 

Various studies have analyzed the economic impact of road traffic accidents by 

considering the direct and indirect costs to which such accidents give rise. Banstola et al. 

(2020) estimate that the total costs of RTIs in Nepal in 2017 were 122.88 million dollars. 

Zakeri et al. (2021) estimate that the average amount of RTI costs were US$8,701 per 

victim in Iran in 2016. Jaramillo et al. (2016) analyzed different studies of RTI costs 

through 2008 and 2013 and concluded that the indirect costs exceed direct costs, and LTC 

costs are poorly evaluated. Jacobs et al. (2004) estimate the total costs attributable to RTIs 

were over $117 million for 1999 in Alberta, Canada. López et al. (2004) indicate that the 

total cost of traffic accidents in Spain, including medical costs, insurance administration 

costs, costs of material damage to vehicles, premature mortality, short-term work 

absenteeism and long-term disability (early retirement pensions), represented 1.35% of 

the country’s GDP in 1997 (about € 172.38 per person). In 2020 the burden on the national 

Spanish economy was estimated between €4,052 and €9,648 million, representing at least 

0.36% of the country’s GDP (Dirección General de Tráfico, 2021). Visibly, high socio-

economic costs of road traffic accidents emphasize the need to identify requisite 

preventive measures. 

To the best of our knowledge, excepting Alemany et al. (2013), no single study to date 

has quantified the costs derived from long-term care (third person help) when one of the 

causes of disability is RTI. To manage this calculation we use the same LTC-need 

scenarios they do, that have also already been employed in previous studies (Albarrán 

et al., 2005; Artís et al., 2007). In particular, we have chosen the same services provided 

to dependents according to their degree of dependence as in Artís et al. (2007). In Table 

2, we show the average costs for formal long-term care services provided in Spain per 

hour or per year. Table 3 indicates that an individual with a moderate degree of 

dependence can be expected to require home help for around three hours per day; those 

with a severe degree of dependence need to receive support in a day care center and home 

help for around one hour per day (therefore they will incur a lower average expected cost 

than moderate dependents, as the same caregiver can visit several patients); those with 

full disability need constant supervision provided in a nursing home.  
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This distribution of services entails a very general approach, as it assumes all individuals 

with the same grade of dependence will need the same type and amount of help. 

Therefore, as shown in Table 3, we could also consider a second scenario of annual costs 

for Grade 2 and Grade 3 proposed by Del Pozo & Escribano (2013), since they use the 

average of the actual services provided in Spain according to the degree of dependence, 

resulting in a more realistic (and lower) calculation. However, we have not used this 

second scenario to estimate the annual LTC costs since it only considers Grade 2 and 

Grade 3, and mixing them with our Grade 1 estimation would result in an excessive 

weight of Grade 1 costs relative to the total. 

 

Table 2 

Annual and per hour cost of LTC services in Spain (in euros). 

 

 

 

Table 3  

Estimated Annual LTC costs according to degree of dependence and LTC service type in 

Spain (in euros). 

 

 

 

 

 

 

 

3. Results 

3.1 Prevalence of dependence 

According to EDAD 2020 and the estimated Spanish population for people aged 18+ 

(INE, 2021), the prevalence of disabilities when considering all causes is about 10.86%. 

This figure falls to 0.24% if only RTIs are considered.8 Recall that individuals are 

considered disabled when they suffer at least one of the 21 impairments and they are 

considered to suffer each type of impairment if the activities related to it are either 

performed with severe difficulty or can’t be performed without help.9 At the same time, 

                                                           
8 The Spanish population aged 18 years and older is estimated at 39,156,566, according to the 2020 Spanish Population Census 
(Population on 01/01/2021) (INE,2021) 

9 Except for type 1 and type 5, which were automatically assigned each impairment in case of responding yes to the initial question 

(is blind, is deaf). 

Home help – public welfare services (per hour) 14.88 

Day care for dependent individuals – public welfare services 8,916.52 

Residential placement for dependent – public welfare services 18,839.62 

Source: own elaboration based on data from IMSERSO (2020).  

Moderate (Grade 1) Home care service (3 h/day) 16,293.60 

Severe (Grade 2) Day care center and home service (1 h/day) 14,347.72 

Full (Grade 3) Nursing home 18,839.62 

Source: Based on data from IMSERSO (2020). 

Severe (Grade 2)  7,945.22 

Full (Grade 3)  11,511.60 

Source: own elaboration based on (Del Pozo & Escribano, 2013) for Grade 2 and Grade 

3, using CPI index. 



8 
 

RTI-dependence is considered when any of the 8 categories of limitations is presented as 

a consequence of a traffic accident. 

Table 4 presents the estimated prevalence of each of the 21 impairments included in Table 

1 for every 100 disabled individuals when considering all possible causes of disability 

and for every 100 disabled individuals when considering only vehicle crash-related 

causes. A graphical comparison between the two rates is presented in Fig. 1, where it is 

evident that the prevalence of mobility impairments attributable to RTIs is notably higher 

than that associated with all causes. Specifically, we observe that, of those disabled as a 

result of RTIs, 60.47% have major difficulties moving outside of their home without help 

or supervision, including using or driving means of transport (type 14). Similarly, 50.56% 

have difficulties keeping the body in the same position for a while or changing positions 

without help or supervision (type 13), 36.52% have major difficulties lifting or carrying 

an object using hands and arms (Type 15) and 19.17% have major difficulties 

manipulating and moving objects using arms, hands and fingers (Type 16). These same 

individuals also face major difficulties when undertaking daily housework activities (type 

20 – 44.09%) and organizing and buying clothes or other house items (type 19 – 43.77%). 

Finally, they also have major difficulties taking care of themselves, like dressing, 

undressing or feeding themselves, going to the bathroom or taking medicine without help 

or supervision (type 18 – 29.63%) and cleaning or drying themselves, taking showers or 

performing other  basic body care activities (type 17 – 31.94%). For the remaining 

impairments (related to communication and other aspects), prevalence rates associated to 

RTIs are lower than those associated with any cause of disability. 

 

Table 4 

Estimated impairment prevalence rate for Spanish adults with disability, due to any cause 

and to RTIs (According to EDAD 2020 and the 2020 Spanish population census). 

 

Type of impairment* 

 

Prevalence per 

100  disabled 

individuals 

related to any 

cause 

Prevalence per 

100 disabled 

individuals 

related to RTI 

VISION/AUDITION/COMMUNICATION/ 

RELATIONSHIPS 
  

1. Is blind. 2.56 2.64 

2. Has major difficulties seeing the letter of a 

newspaper when wearing glasses or contacts. 
12.84 5.93 

3. Has major difficulties seeing a face at a 4 meter 

distance when wearing glasses or contact lenses. 
10.38 3.73 

4. Has other major visual difficulties when wearing 

glasses or contact lenses. (night vision, colour 

differentiations, people blind in one eye…). 

6.48 3.24 

5. Is deaf. 3.03 1.95 

6. Has major difficulties hearing what is being said in 

a conversation between multiple people without help. 
17.96 8.34 

7. Has major difficulties hearing an alarm, siren or 

any other loud sound without help (or is deaf in one 

ear). 

9.34 4.61 
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8. Has major difficulties speaking their usual 

language, holding a conversation or understanding 

the meaning of what other people say. 

10.27 7.47 

9. Has major difficulties understanding written texts, 

expressing themselves through them or understanding 

gestures, drawings… (excluding those who didn’t 

learn how to read or write but don’t have any health 

issue or impairment). 

13.69 9.14 

10. Has major difficulties using the telephone without 

help or supervision. 
16.52 10.65 

21. Has major difficulties relating to other people, 

starting romantic relationships or starting a family.  
11.95 10.21 

LEARNING   

11. Has major difficulties paying attention with their 

eyes or sustaining attention with their ears. 
5.96 2.98 

12. Has major difficulties learning or performing 

tasks without help or supervision. 
13.11 7.92 

MOBILITY   

13. Has major difficulties keeping the body in the 

same position for a while or changing positions 

without help or supervision. 

32.76 50.56 

14. Has major difficulties moving outside of their 

home without help or supervision. (including using or 

driving means of transport). 

43.67 60.47 

15. Has major difficulties lifting or carrying an object 

using hands and arms without help or supervision. 
21.77 36.52 

16. Has major difficulties manipulating and moving 

objects using arms, hands and fingers without help or 

supervision. 

14.96 19.17 

SELF CARE   

17. Has major difficulties cleaning or drying 

themselves, taking showers or performing other basic 

body care activities without help or supervision. 

25.26 31.94 

18. Has major difficulties dressing, undressing or 

feeding themselves, going to the bathroom or taking 

medicine without help or supervision. 

24.17 29.63 

DOMESTIC LIFE   

19. Has major difficulties organizing and buying 

food, clothes or other house items without help or 

supervision (older than 12) 

36.95 43.77 

20. Has major difficulties undertaking daily 

housework activities without help or supervision. 

(older than 12) 

37.49 44.09 

Source: own elaboration.   

*Highest prevalence rates associated with RTI vs. any cause are shaded. 
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Fig. 1. Comparison between estimated prevalence rates for Spanish adults with a 

disability due to any cause and due to RTIs for each impairment (up) and for each category 

of limitations (down). For definition of impairments (IMP) see Table 4. Source: own 

elaboration. 

 

Estimated rates of prevalence for RTI-dependence, and rates of prevalence for all other 

causes of disabilities (all causes except RTI) are arranged by age intervals and presented 

in Table 5. The first and third row of this table are shown graphically in Fig. 2. Fig. 2 also 

shows rates of prevalence obtained with data from 2008 (Alemany et al., 2013). We 

observe that the prevalence rate exhibits an exponential behaviour with age when 

analyzing all causes of disability except RTIs; however, the same does not hold for 

disabilities attributable to road accidents. In this case, significant increases are recorded 

between the ages of 25 and 54 and again after the age of 75, similarly to what Shults et 

al. (2004) reported, demonstrating that the prevalence of crash-related disabilities is 

highest among those in their mid-life years, aged 35–64. It is also noticeable in Fig. 2, 

given the differences in the shape of both graphs that prevalence rates for RTI-disability 
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have increased significantly between the ages of 45 and 54 and again after the age of 85 

compared to 2008. 

 

 

Fig. 2. Estimated prevalence of dependence in the Spanish adult population when RTIs 

and other causes are considered the cause of impairments. Source: own elaboration based 

on Table 5 herein. Left-hand scale: estimated prevalence of dependence attributable to 

RTIs; right-hand scale: estimated prevalence of dependence attributable to other causes. 

Dashed line represents the equivalent data from 2008.  

 

Table 5. 

Estimated prevalence of dependence when impairments attributable to RTIs only and 

when attributable to other causes, arranged by age intervals (in %). Variation compared 

to 2008 values (in %). 

 18-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

Estimated prevalence 

rate of dependence-RTI 
0.02 0.09 0.21 0.34 0.32 0.24 0.31 0.38 0.24 

Variation -0.06 -0.01 +0.02 +0.10 +0.11 +0.09 +0.05 +0.13 +0.07 

Estimated prevalence 

rate of depedence, other 

causes 

2.27 2.02 2.94 5.98 10.23 15.96 33.18 63.11 10.63 

Variation +0.75 -0.03 -0.62 -0.30 -0.57 -2.22 -0.71 +5.45 +1.11 

Source: own elaboration 
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Tabla 5 bis.  

Estimated prevalence of dependence when impairments attributable to RTIs only and 

when attributable to other causes, arranged by age intervals (in absolute values). Variation 

compared to 2008 values. 

Source: own elaboration. 

 

Table 6 shows our results according to the four degrees of dependence (Grades 0, 1, 2 

and 3), as defined in Section 2, when the disability is attributable to RTIs and when it is 

attributable to causes other than RTIs. A comparison of the prevalence of each degree of 

dependence among the Spanish disabled population can be found in Fig. 3. 

It can be seen that for the 35-44 and the 45-54 age groups, the percentage of individuals 

with LTC needs arising from impairments attributable to RTIs are about 30 points higher 

than those with impairments not attributable to RTIs (note that the prevalence of Grade 0 

in these age intervals, that is, no LTC needs, are 41.83% and 41.12% respectively when 

impairments are attributable to RTIs and 72.77% and 71.86% respectively when they are 

not). Notably, in all instances, the percentage of individuals with disabilities attributable 

to RTIs but with no LTC needs are lower than the equivalent figures for individuals with 

disabilities attributable to causes other than RTIs. 

A high percentage of people disabled as a result of RTIs in the 18-34 age group present a 

severe to full degree of dependence (Grade 2 and 3), while among those aged between 35 

and 64 there is a relatively high prevalence of the moderate degree of dependence (Grade 

1) when traffic accidents are the cause of some or all disabilities. For example, in the 35-

44 age group the prevalence of Grade 1 is 37.53% compared to 15.59% when RTIs are 

not included. However for Grade 3, the prevalence is also higher when compared to when 

RTIs are not included (13.22% vs. 5.22%). Except in the 25-34 age group, the prevalence 

of Grade 3 is always higher when the disability is attributable to RTIs compared to when 

RTIs are not included. 

We observe that the severity of the dependence follows a similar behaviour whether the 

disability is attributable to RTIs or to other causes. The older people get, the higher the 

difference between the prevalence of the highest levels of dependence (Grade 2 and Grade 

3) and the prevalence of moderate dependence (Grade 1) is. The main difference is that 

prevalence for Grade 2 and Grade 3 start to notably increase from ages 75 and up when 

the disability is attributable to causes other than RTIs, while they start notably increasing 

from the age of 65 when the disability is attributable to RTIs. Moreover, we can see that 

 18-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

Estimated 

number of 

dependents - 

RTI  

686 4,912 14,498 25,663 20,236 11,180 9,309 5,196 91,679 

Variation -2,367 -2,939 -24 10,726 9,826 5,471 1,798 2,851 26,868 

Estimated 

number of 

dependents- 

rest of causes 

74,193 106,083 207,216 454,669 656,391 743,853 989,125 869,379 4,100,910 

Variation 16,188 -54,864 -64,889 63,813 121,029 51,954 10,022 328,505 471,467 
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this increase is notably higher when the disability is attributable to RTIs, especially for 

Grade 3. For instance, in the 85+ age group, the prevalence of Grade 3 is 70.14% 

compared to 30.40% when RTIs are not included. 

 

Fig. 3. Comparison of the prevalence of degree of dependence among the Spanish 

disabled adult population (disabilities attributable to RTIs in left graph and disabilities 

attributable to other causes in right graph), arranged by age intervals. Source: own 

elaboration. 

  

Fig 3. Comparison of the prevalence of degree of dependence among the Spanish disabled 

adult population (disabilities attributable to RTIs in left graph and disabilities attributable 

to other causes in right graph), arranged by age intervals (in absolute values). Source: 

own elaboration. 
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Table 6 

Prevalence of the degree of dependence (LTC) among the Spanish disabled adult 

population, when the disability is attributable to RTIs and when it is attributable to other 

causes, arranged by age intervals. 

 

3.2 Annual LTC costs attributable to RTIs 

Based on the estimated prevalence of the degrees of dependence in the disabled adult 

population, we estimated the total annual (2020) LTC costs for individuals with 

disabilities attributable to RTIs and those with impairments attributable to other causes 

(Table 7). We find that when RTIs are included these costs rise to approximately 870 

million euros, that is, 2.94% of the total annual cost of the estimated LTC needs for the 

adult Spanish dependent population and 0.08% of the Spanish GDP for 2020.10 Note that 

the highest percentage of traffic accidents was suffered by individuals aged between 25 

and 54, where LTC needs account for 5.21% (25-34 age group), 13.21% (35-44 age 

group) and 10.68% (45-54 age group) of total costs in each age group, in line with the 

estimated rates of dependence (Fig. 2). Above the age of 65, LTC costs attributable to 

RTIs are notably lower (less than 3% in all age groups). 

Our results also present highly conclusive outcomes when analyzed according to the 

degree of dependence. Thus, Grade 3 individuals with a disability attributable to RTI in 

the 35-44 age group account for 15.05% of annual Grade 3 LTC costs, while this figure 

reaches 14.40% for individuals in the 45-54 age group. These percentage figures 

correspond approximately to 36 million euros for the former and 90 million euros for the 

latter. The costs associated with lower degrees of dependence should also be stressed. For 

example, Grade 1 individuals with a disability attributable to RTI in the 25-34 age group 

account for 1.86% (approximately 4.32 million euros) of the annual estimated Grade 1 

LTC costs. At the same degree of dependence, this figure stands at 1.14% (approximately 

25.77 million euros) for individuals in the 65-74 age group.

                                                           
10 Spain’s estimated GDP in 2020 was 1,117,989 million euros. According to Table 7 the estimated 2020 LTC costs for the adult 

Spanish population represented 2.65% of the GDP. 

 

  18-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

 Impairments attributable to RTI 

 Grade 0 (%) - 62.30 41.83 41.12 53.65 52.92 33.81 7.00 43.59 

Grade 1 (%) - 5.39 37.53 28.77 27.34 14.14 25.85 13.22 25.41 

Grade 2 (%) - 23.83 7.42 11.44 12.46 6.01 13.76 9.64 11.08 

Grade 3 (%) 100 8.48 13.22 18.67 6.54 26.92 26.58 70.14 19.92 

  

 Impairments attributable to other causes 

Grade 0 (%) 69.07 70.66 72.77 71.86 69.63 66.74 52.11 36.31 58.24 

Grade 1 (%) 5.98 13.15 15.59 16.78 17.89 18.37 22.24 19.45 18.78 

Grade 2 (%) 11.35 4.99 6.42 5.10 6.18 5.87 10.38 13.84 8.72 

Grade 3 (%) 13.60 11.20 5.22 6.26 6.29 9.02 15.27 30.40 14.27 

Source: own elaboration based on EDAD 2020 and formula [1]. Grade 0 – no help needed 

from third person; grade 1 - moderate dependence; grade 2 - severe dependence; grade 3 - full 

dependence.  
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Table 7 

2020 estimated annual LTC costs by dependence levels when the disability is attributable to RTIs and when it is attributable to other causes 

in the Spanish population older than 18 years (results in millions of euros). 

 

 18-24 25-34 35-44 45-54 55-64 65-74 75-84 85+ Total 

Dependence attributable to RTI 

Grade 1 - 4.32 88.67 120.32 90.15 25.77 39.21 11.19 379.61 

Grade 2 - 16.79 15.43 42.11 36.19 9.64 18.39 7.19 145.72 

Grade 3 12.92 7.84 36.11 90.28 24.94 56.71 46.62 68.66 344.07 

Total (a) 12.92 28.95 140.20 252.70 151.27 92.11 104.21 87.04 869.41 

Dependence attributable to other causes 

Grade 1 72.24 227.34 526.21 1,243.17 1,913.17 2,226.84 3,583.76 2,755.56 12,548.28 

Grade 2 120.81 75.91 190.84 332.60 582.44 625.99 1,472.81 1,726.88 5,128.28 

Grade 3 190.15 223.76 203.85 536.59 778.14 1,264.38 2,845.70 4,978.75 11,021.33 

Total (b) 383.21 527.01 920.90 2,112.36 3,273.75 4,117.21 7,902.26 9,461.19 28,697.89 

Deppendence attributable to any cause 

Grade1 72.24 231.65 614.87 1,363.48 2,003.33 2,252.60 3,622.96 2,766.75 12,927.89 

Grade 2 120.81 92.70 206.27 374.71 618.62 635.63 1,491.19 1,734.06 5,274.00 

Grade 3 203.07 231.60 239.96 626.87 803.08 1,321.09 2,892.32 5,047.42 11,365.41 

Total (c) 396.12 555.96 1,061.10 2,365.06 3,425.03 4,209.32 8,006.47 9,548.23 29,567.30 

Costs due to RTI (a)/total (c) (%) 3.26 5.21 13.21 10.68 4.42 2.19 1.30 0.91 2.94 

Total costs due to any cause (c)/GDP (%) 0.035 0.050 0.095 0.212 0.306 0.377 0.716 0.854 2.645 

Costs due to RTI (a)/GDP (%) 0.001 0.003 0.013 0.023 0.014 0.008 0.009 0.008 0.078 

Cost Grade 1 (RTI) / total cost Grade 1 

(any cause) (%) 
- 1.86 14.42 8.82 4.50 1.14 1.08 0.40 2.94 

Cost Grade 2 (RTI) / total cost Grade 2 

(any cause) (%) 
- 18.11 7.48 11.24 5.85 1.52 1.23 0.41 2.76 

Cost Grade 3 (RTI) / total cost Grade 3 

(any cause) (%) 
6.36 3.39 15.05 14.40 3.11 4.29 1.61 1.36 3.03 

Source: own elaboration based on data from IMSERSO (2020) and estimated rates of degrees of dependence (Table 6). The calculations do not include Grade 0 as 

no public coverage is recognized for this level of dependence. Domestic Product 2020: 1,117,989 million euros. Note that a+b=c. 
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3.3 Present actuarial valuation of a dependence situation 

In this section, we aim to study various situations of full dependency (Grade 3) caused by 

RTIs, analyzing what this dependency economically entails for the disabled throughout 

their life and thus, estimating the economic compensation they should receive, known as 

loss of earnings compensation. 

The concept of loss of earnings compensation appears in Spain in the System for the 

valuation of damages and harm caused to people in traffic accidents, also known as the 

Traffic Indemnity Scale, with the latest reform in Law 35/2015, of September 22nd11. The 

amount of loss of earnings compensation that appears in the Scale depends on the injured 

party's net income, their age, the public disability pensions they are entitled to, the 

duration of the harm, the risk of death according to their degree of disability, and the 

discount interest rate, which takes inflation into account. The calculation we propose here 

follows this same idea, but also considers the compensation the disabled receives for their 

sequelae and an additional expense for the annual cost of a place in a public nursing home 

(assistance estimated for Grade 3 disabled individuals). 

To better understand how to calculate this compensation, we have studied how the new 

Spanish Scale works. It is relevant to note that its purpose is to achieve full compensation 

for the damages suffered, both personal and patrimonial, to place the victim in a position 

as close as possible to the one they would have had if the accident had not occurred. The 

main goals of the reform are equity, sufficiency and efficiency. To achieve them, the 

calculation of the loss of earnings compensation introduces actuarial criteria, and also 

considers injured individuals pending access to the labor market under thirty years old 

and unpaid work related to household chores. 

To conduct our calculation, we have considered certain information derived from the 

Scale. For the valuation of the sequelae compensation, table 2.A.2 of the 2020 Scale has 

been used. This table provides the economic compensation based on the age of the 

affected person and the score obtained in the evaluation of their sequelae (Table 2.A.1 of 

the Scale). This score can range from 0 to 100. It is important to note that the data we 

obtain from the EDAD 2020 survey does not contain information about the specific 

physical sequelae of each disabled person, so we have established a score of 80 for all the 

scenarios considered (corresponding to Grade 3 according to our calculation, which also 

ranges from 0 to 100) to determine the compensation value. 

Tables 2.B establish the amount of particular and exceptional personal damages, which 

we did not take into account. Furthermore, the Scale considers expenses for the loss of 

personal autonomy, as outlined in tables 2.C.2 and 2.C.3, which assign daily hours of 

need for assistance from a third person according to the sequelae and their corresponding 

compensation according to age and the number of hours assigned, respectively. These 

expenses have not been taken into account for the proposed calculation, as it is only 

carried out for people with Grade 3 dependency, who we estimated require constant 

assistance in a nursing home. 

Tables 2.C.4, 2.C.5, 2.C.6, 2.C.7 and 2.C.8 contain the loss of earnings compensation 

according to the level of incapacity to work, age and loss of income. Table TT1 contains 

                                                           
11 (Ley 35/2015, de 22 de septiembre, de reforma del sistema para la valoración de los daños y perjuicios causados a las personas en 

accidentes de circulación, 2015) 
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actuarial conversion coefficients, according to age and whether the accident results in 

death, sequelae in general or sequelae resulting in loss of autonomy leading to severe or 

very severe loss of quality of life. This coefficients can be used to convert a capital into 

an annual annuity income or vice versa. Finally, Table TT2 contains life expectancy in 

years according to age and general sequelae or sequelae with loss of autonomy leading to 

severe or very severe loss of quality of life. 

Thus, our calculation of loss of earnings compensation (LoEC) is based on four concepts: 

loss of earnings (LoE), cost of dependency (CoD), disability benefits (DB), and sequelae 

compensation (SC). For each Grade 3 disabled individual 𝑖, it is: 

𝐿𝑜𝐸𝐶𝑖 = 𝐿𝑜𝐸𝑖 + 𝐶𝑜𝐷𝑖 − 𝐷𝐵𝑖 − 𝑆𝐶𝑖 

Where  𝐿𝑜𝐸𝑖 is the actuarial present value (APV) of the salary and retirement pension that 

the disabled person ceases to receive; 𝐶𝑜𝐷𝑖 is the APV of the cost of a place in a public 

nursing home borne by the disabled; 𝐷𝐵𝑖 is the APV of the benefits and aids the disabled 

receives for being disabled and dependent; 𝑆𝐶𝑖 is the amount of sequelae compensation, 

paid in full at the time of the valuation. 

Before discussing the results obtained in the different scenarios, we will describe the 

amounts used to calculate each concept. For LoE, the average salary in Spain for 2020 by 

age intervals has been considered, which would be received until the retirement age (65 

years in 2020, assuming 37 or more years of contributions (Ministerio de Inclusión, 

Seguridad Social y Migraciones, 2024a)). From the age of 66, the average contributory 

retirement pension in 2020 has been considered. For CoD, the estimated cost for Grade 

3, corresponding to a place in a public nursing home has been used (€18,839.62 per year), 

considering that the average cost borne by the user is 42.6% of the total annual price 

(IMSERSO, 2020).  

For DB, we have studied the existing permanent disability benefits and pensions in Spain, 

both contributory and non-contributory. On one hand, there are three types of contributory 

pensions for permanent disability: total permanent disability, absolute permanent 

disability, and severe disability (Ministerio de Inclusión, Seguridad Social y Migraciones, 

2024b). Total disability incapacitates the worker from performing their usual profession 

but allows them to engage in a different one; absolute disability incapacitates the worker 

from any profession; severe disability refers to a situation of permanent disability where 

the individual also needs assistance from a third person for essential daily activities such 

as dressing, moving around, eating, or similar. On the other hand, there are various 

dependency aids, ranging from social and health services such as telecare or home help, 

to economic benefits linked to a service to compensate for cases where access to a public 

service is not possible (CUIDOPIA, 2020). The amount of these aids varies depending on 

the beneficiary's degree of dependency and economic capacity, as well as the 

Autonomous Community they live in. However, there are maximum amounts for each 

grade at a national level. Due to the heterogeneity of the calculations of these aids' 

amounts and the lack of data on the national average amount, an estimate of the average 

aid for Grade 3 disabled individuals who attend a nursing home in Spain in 2021 (€531 

per month in 12 payments) has been taken as a reference (Sosa Troya, 2022).   

For the contributory benefit for permanent disability, it has been considered that we are 

studying individuals with full dependency, meaning people who cannot perform any job 

and need constant assistance for daily activities. Therefore, the severe disability benefit 



18 
 

would be the most appropriate. However, it is noteworthy that the severe disability benefit 

corresponds to the total or absolute disability benefit increased by a supplement to 

remunerate the person attending the disabled individual. Although it is true that the severe 

disability benefit and the great dependency aid can be received simultaneously, receiving 

a dependency aid could reduce the supplement received for severe disability, as both 

practically serve the same purpose. Therefore, to avoid overestimating the benefits the 

disabled will receive, we decided to consider the great dependency aid and the absolute 

permanent disability benefit (without considering the supplement), which corresponds to 

100% of the beneficiary's regulatory base (Ministerio de Inclusión, Seguridad Social y 

Migraciones, 2024b). The average amount for 2020 is €1,205.37 per month paid in 14 

payments (INSS, 2020).  

Finally, SC corresponds to the compensation that the disabled person receives due to the 

sequelae caused by the traffic accident, an amount assigned based on the individual's age 

and their score, according to the economic scale (Table 2.A.2). This amounts are adjusted 

yearly, thus we used the 2020 values (DGSFP, 2020). 

For LoE, CoD, and DB, we must consider factors such as inflation and the revaluation of 

pensions. Additionally, for the APV, we must consider the individual's survival 

probabilities and the discount interest rate. Assuming that wages, pensions, and public 

nursing home costs increase in line with inflation, we can assume an approximate 

inflation rate of 2% equivalent to the discount interest rate. Thus, we only need to apply 

survival probabilities to the amounts. We will have: 

𝐿𝑜𝐸𝑖 = ∑𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑥+𝑡 ⋅ 𝑝𝑡 𝑥 ⋅
(1 + 𝜋)𝑡

(1 + 𝑖)𝑡

𝑒

𝑡=0

 

Where 𝑥 is the age of individual 𝑖 at the time of valuation and occurrence of the traffic 

accident; 𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑥+𝑡 is the average salary of each individual at age x+t up to 65 years 

old, and the average retirement pension from 66 years old onward; 𝑝𝑡 𝑥 is the probability 

of an individual aged 𝑥 living until the age of x+t; 𝜋 is the inflation rate; 𝑖 is the discount 

interest rate, and e12 is the life expectancy of the individual at age x. The survival tables 

used are the PER2020, 1st order. Thus, if we assume 𝜋 ≈ 𝑖 ≈ 2%, the resulting 

expression is: 

𝐿𝑜𝐸𝑖 =∑𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠𝑥+𝑡 ⋅ 𝑝𝑡 𝑥

𝑒

𝑡=0

 

Similarly, 

𝐶𝑜𝐷𝑖 =∑0.426 ⋅ 18,839.62 ⋅ 𝑝𝑡 𝑥

𝑒

𝑡=0

 

                                                           
12 Note that we have not used table TT2 from the Scale to calculate DB due to the fact that life expectancy in table TT2 is in added 

values, and we do not know the survival probabilities used for its calculations. Instead, we have considered the life expectancy of a 

non-disabled individual at every age. Moreover, there are no significant differences between the two criteria.  
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𝐷𝐵𝑖 =∑(1,205.37 ⋅ 14 + 531 ⋅ 12) ⋅ 𝑝𝑡 𝑥

𝑒

𝑡=0

 

As already mentioned, 𝑆𝐶𝑖 is a lump sum provided at the moment of valuation, therefore, 

it does not need to be revalued nor adjusted for time or survival probabilities. 

Let us examine in detail one scenario, so that the calculation process conducted using 

Excel and shown in Fig. 4 and Fig. 5 becomes clear. In this scenario, we have a man aged 

20, with a score of 80 and a life expectancy of 62.6 years (INE, 2022b)13. To calculate 

the LoE, first we need the average salary for every age until the age of 65 (INE, 2022a) 

and the average contributory retirement pension until the age of 83 (~20+62.6): €1,161.80 

per month in 14 payments (Ministerio de Trabajo y Economía Social, 2020). Next, we 

need to calculate the APV of each of these quantities. To do so, as previously seen, we 

use the 1st order survival table PER202014 for people born in the year 2000 to calculate 

the survival probabilities. Every amount that the individual ceases to receive at the age of 

20+t, is multiplied by 𝑝𝑡 20 (probability of an man aged 20 surviving until the age of 

20+t), where t=0,…63. Every 𝑝𝑡 20 is obtained as the total living population (male) at age 

20+t (l20+t) divided by the total living population (male) at age 20 (l20), both values from 

the corresponding 1st order PER2020 survival table. Finally, aggregating every year’s 

APV, we obtain that the LoE for this individual ascends to €1,361,591.25. 

                                                           
13 We have used general life expectancies for all scenarios, considering that all the average values we use are also not differentiated 

by sex.  

14 The sex is considered when we calculate the survival probabilities. Thus, survival probabilities for women are higher. 
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Fig 4. Excel screenshot of the LoE calculation for a man aged 20, with a score of 80 and 

life expectancy of 63 years. Source: own elaboration. 
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Fig 5. Excel screenshot of the CoD (left) and DB (right) calculation for a man aged 20, 

with a score of 80 and life expectancy of 63 years. Source: own elaboration. 
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To calculate the CoD we replicate the same idea as in LoE, knowing that in this case the 

annual amount paid by the user will be 42.6% of the total estimated cost for Grade 3, 

which ensures a place in a public nursing home (€8,020,13) (IMSERSO, 2020). This 

amount will be paid every year until the age of 83. As Fig. 5 shows, the total CoD for this 

individual is €502,273.39. 

To calculate the DB, we first determine the annual estimated benefit, by adding the 12 

payments of €531 from the great dependency aid and the 14 payments of €1,205.37 from 

the absolute permanent disability pension. Then, we apply the survival probabilities to 

this amount, which the disabled will receive until the age of 83. As Fig. 5 shows, the total 

DB for this individual is €1,455,891.62. 

Finally, according to the man’s age and the dependence score assigned, the SC the 

individual will receive is €256,859.27 (DGSFP, 2020). 

Therefore, the LoEC is: 

LoEC = 1,361,591.25 + 502,273.39 - 1,455,891.62 - 256,859.27 = €151,113.76 

We have replicated this calculation for two individuals of each age group (man and 

woman15) that we have considered throughout this study. The results are shown in Table 

8. We observe how LoEC is notably lower in ages from 50 onwards, even reaching 

negative values, implying the disabled would economically benefit from the RTI-

dependence and Grade 3 dependence. This is plausible, given that we are assuming the 

RTI-dependence starts in the exact moment of the valuation, which results in a much 

higher SC proportion relative to LoE and CoD than in the younger scenarios. In reality, 

as we have seen, most disabilities attributable to RTIs are acquired at young ages (25-44), 

hence the existence of a cumulative effect on the older population. Thus, even if many 

elder are disabled due to RTIs, they will not receive a SC in the present (they already 

received it in the past), hence it shouldn’t be taken into consideration for the LoEC. In 

fact, it’s simple to see that if we ignore the SC from the age of 50 onwards, we obtain 

LoEC>0. 

We find that LoEC is over €100,000 on average for the younger part of the population 

with RTI-dependence. That is to say, even after receiving the disability benefits and aids 

provided by the Spanish government, RTI-dependent people incur an estimated loss of 

over €100,000 throughout their lifetime. This finding emphasizes the need for the existing 

Spanish legislation governing the provision of care for dependents in addition to road 

safety policies, and suggests the need for its periodic revision, especially with regard to 

the young population. 

 

 

 

 

                                                           
15 Note that the SC is the same for both sexes, given that we don’t need to apply survival probabilities to it, and the Spanish law 

assigns the compensation solely based on the disabled’s age and sequelae score. 
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Table 8 

2020 estimated Loss of Earnings Compensation for Grade 3 when the disability is 

attributable to RTIs (in euros). 

Age Sex Score LoE CoD DB SC LoEC 

20 M 80 1,361,591.25 502,273.39 1,455,891.62 256,859.27 151,113.76 

20 F 80 1,373,373.72 507,450.20 1,470,897.11 256,859.27 153,067.54 

30 M 80 1,200,164.54 419,865.33 1,217,023.29 246,942.77 156,063.81 

30 F 80 1,214,225.90 426,068.83 1,235,004.78 246,942.77 158,347.18 

40 M 80 969,982.91 337,221.61 977,471.87 237,026.27 92,706.38 

40 F 80 986,800.98 344,675.31 999,077.20 237,026.27 95,372.82 

50 M 80 714,024.25 262,031.88 759,526.63 223,805.93 -7,276.43 

50 F 80 734,195.05 271,218.58 786,155.22 223,805.93 -4,547.52 

60 M 80 450,025.36 189,627.52 549,655.07 208,105.39 -118,107.58 

60 F 80 469,054.54 198,813.71 576,282.19 208,105.39 -116,519.34 

70 M 80 244,882.56 120,747.97 350,000.55 189,029.61 -173,399.63 

70 F 80 258,784.08 127,602.61 369,869.43 189,029.61 -172,512.34 

80 M 80 134,213.02 66,178.46 191,825.13 169,058.77 -160,492.43 

80 F 80 144,914.70 71,455.30 207,120.60 169,058.77 -159,809.38 

90 M 80 65,443.14 32,269.05 93,535.19 149,087.94 -144,910.94 

90 F 80 69,177.38 34,110.34 98,872.37 149,087.94 -144,672.59 

 Source: own elaboration. 

Moreover, we find that our results are higher than the LoEC considered on the Spanish 

Traffic Indemnity Scale (Table 2.C.4). We need to recall that the Traffic Indemnity Scale 

does not consider the SC in the calculation of the LoEC, so we should only compare it 

with our LoEC excluding the SC (among younger population, the difference exists even 

if we include the SC). For instance, according to the Spanish law, a 20 year old disabled 

individual who cannot perform any profession and has a net income lower than €15,000 

per year (average salary: €12,925.08 from 20 to 24 years old (INE, 2022a)), should 

receive a LoEC of €60,774. According to our calculation the LoEC should be €151,113.76 

(for a man16) and if we exclude the SC, this compensation would increase to €407,973.03. 

This difference can also be seen among the older population, even if it isn’t as prominent. 

For instance, according to the Spanish law, a 60 year old disabled individual who cannot 

perform any profession and has a net income lower than €30,000 per year (average salary: 

€27,390.57 from 60 to 64 years old (INE, 2022a)), should receive a LoEC of €8,487. 

According to our calculation, the LoEC should be €-118,107.58 (for a man) but if we 

exclude the SC, this compensation would increase to €89,997.81.  

Furthermore, the Traffic Indemnity Scale assigns the same LoEC (according to net 

income) to all individuals aged over 65, but applying life expectancies, we observe 

through our calculations that they should receive different LoEC according to age when 

they have the same level of net income. We show this results in Table 9. 

 

 

                                                           
16 Note that Table 2.C.4 from the Traffic Indemnity Scale does not differentiate by sex, which implies a lower compensation for 

women, who have a higher life expectancy. 
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Table 9 

Comparison of LoEC according to the Spanish Traffic Indemnity Scale and according to 

our estimation (for men only) (in euros). 

Age Score Average net income Law LoEC LoEC (excluding SC) 

20 80 12,925.08 60,774 407,973.03 

30 80 21,321.13 71,131  403,006.58 

40 80 26,125.41 53,417 329,732.65 

50 80 27,754.07 31,675 216,529.50 

60 80 27,390.57 8,487 89,997.81 

70 80 16,265.2 815 15,629.98 

80 80 16,265.2 815 8,566.34 

90 80 16,265.2 815 4,177.00 

Source: own elaboration.  

 

4. Conclusion  

In this study, we have seen how the Spanish benefits system takes into account the 

difficulties that an individual face when undertaking basic daily activities - which we used 

to identify 21 different impairments (listed in Table 1) - and their need for help to conduct 

them. The severity of the disability and the amount of help needed is determined by a 

scale. However, current assessments don’t take into account the cause of the disability, 

even though we believe it to be relevant for public policies, such as provisioning third 

person support to the disabled.  

We have also mentioned the absence of information regarding the dependence 

attributable to RTIs and its long term costs, a rarely discussed topic, perhaps due to its 

inherent complexity  (Alghnam et al., 2015; Babaie et al., 2023; Haider et al., 2020). Only 

topics like mortality rates, direct and indirect short-term costs and type of injuries related 

to road traffic accidents are widely addressed (Banstola et al., 2020; Jaramillo et al., 2016; 

Kruse, 2015; van der Vlegel et al., 2020; Wan et al., 2023; Weijermars et al., 2018; Xu et 

al., 2022; Zakeri et al., 2021). 

Relying on the EDAD 2020 survey, we have estimated the prevalence of dependency 

among disabled individuals, essential to calculate requirements to guarantee sufficient 

public coverage. Our results show that prevalence rates attributable to RTIs are 0.24% 

(10.63% other causes and 10.86% all causes), which equates to around 92,000 individuals 

with long-term care needs attributable to RTIs in 2020. 

Analyzing the prevalence of the impairments, we have concluded that RTIs impact most 

frequently to the victim’s mobility. According to our estimations, over 60% of these 

individuals have major difficulties moving outside of their home without help, and over 

50% have difficulties keeping their body in the same position or changing positions 

without help. Moreover, all the impairments pertaining to the categories Mobility, Self-

care and IADL (Domestic life), present higher prevalence rates than when we consider 

all causes. 

We have also studied RTI-dependence prevalence rates by age intervals, clearly seeing 

how they have increased for every age group from the age of 35 compared to the last 
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survey (EDAD 2008). Nonetheless, the same cannot be said when considering other 

causes, since prevalence rates increase for some age groups and decrease for others. 

Overall, there seems to be a general increase of prevalence of dependence compared to 

2008 (when considering the total prevalence rate). This rise is equally noticeable in the 

number of dependents. 

Furthermore, we have analyzed RTI-dependence according to the four degrees of 

dependence, comparing the distribution to that of the dependence attributable to other 

causes. It is remarkable how in all age groups, the percentage of individuals with 

disabilities attributable to RTIs but with no LTC needs (Grade 0) is lower than the 

equivalent figures for individuals with disabilities attributable to causes other than RTIs. 

This result translates into saying that the percentage of individuals with disabilities 

attributable to RTIs with LTC needs (Grade 1, 2 and 3) is higher than the equivalent 

figures for individuals with disabilities attributable to causes other than RTIs in all age 

groups. Moreover, we have also seen how the prevalence of Grade 3 is higher when the 

disability is attributable to RTIs in all age groups except 25-34. In line with this, we have 

seen that there is an increase in the severity of dependence with age, regardless of the 

cause of the disabilities, but this increase starts at an earlier age and is notably higher 

when the disabilities are attributable to RTIs. When considering causes other than RTIs, 

the percentage of Grade 3 goes from 9.02% in the 65-74 age group to 15.27% in the 75-

84 age group, but when only considering RTIs, the percentage of Grade 3 goes from 

6.54% in the 55-64 age group to 26.92% in the 65-74 age group.  

Considering the estimations of the annual costs we presented in section 3.2 for each grade, 

we have also estimated the RTIs long-term care costs to be around 870 million euros in 

2020, which represent 2.94% of the total annual cost of the estimated LTC needs for the 

adult population in Spain and 0.08% of its 2020 GDP. This same values where estimated 

to be 2.08% and 0.04% respectively with the EDAD 2008 survey (Alemany et al., 2013). 

This results highlight how RTIs hold great significance and have continued to increase 

their incidence in recent years (Wan et al., 2023). Over half of this RTIs LTC costs 

amount correspond to people between the ages of 35 and 64, but if we examine the 

proportion these costs constitute in relation to the total in every age group (LTC costs 

attributable to any cause), we observe that the age groups with the highest relative weight 

of RTIs LTC costs are 35-44 and 45-54, reaching 13.21% and 10.68% of the total LTC 

costs in the 35-44 age group and the 45-54 age group, respectively. On the other hand, 

even though the costs attributable to RTIs are higher than in the 35-44 age group, they 

only represent 4.42% of the total LTC costs in the 55-64 age group. This clearly 

demonstrates the higher incidence of RTIs among the younger population. In fact, this 

can also be observed in the proportion these costs represent in terms of the Spanish GDP. 

When considering LTC costs attributable to any cause, the proportions seem to increase 

almost exponentially with age. However, when only considering RTIs, proportions are 

considerably lower among the older population (not over 0.09% over the age of 65) and 

it is in the range of 35 to 64 years old where we find the highest values (reaching 0.023% 

in the 45-54 age group). 

We find it relevant to recall that, to carry out this estimation, we assumed every individual 

with the same grade of dependence needs the same type and amount of help. Moreover, 

we assigned specific services provided to dependents according to previous studies 

(Albarrán et al., 2005; Alemany et al., 2013; Artís et al., 2007). This can lead to an 

overestimation of the total costs, as seen in other studies’ results of the actual average 

costs for Grade 2 and Grade 3 in Spain (Del Pozo & Escribano, 2013). Calculating this 
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average for Grade 1 and revising the total LTC costs with the new scenario seem great 

future lines of research.  

Furthermore, the costs we estimated are for formal LTC services, but in Spain most 

dependents receive informal long-term care services, such as uncompensated help from a 

family member (Artís et al., 2007). This can also lead to an overestimation of the total 

LTC costs. Thus, a big part of the costs we estimated should not be considered, since 

these services are not actually remunerated. However, an actual personal cost exists for 

the caregivers, who often have to reduce their working hours to take care of their loved 

ones. Moreover, this cost could actually be estimated from an actuarial perspective. This 

rises an interesting future line of research, where we could estimate the cost associated to 

both formal and informal LTC services in Spain.  

On the other hand, in our estimation we have only considered the adult Spanish population 

because identifying chronic or permanent dependence in younger individuals is difficult. 

However, even if this dependence is complex to identify and evaluate from a long-term 

perspective, its cost is not nonexistent, which leads to an underestimation of the LTC 

costs. 

In the last part of our study, we have analyzed the benefits and aids the Spanish legislation 

provides for the disabled and dependents in addition to the economic compensation for 

the injuries attributable to a road traffic accident, allowing us to estimate the life-long 

losses a Grade 3 RTI-dependent incurs. We called this losses Loss of Earnings 

Compensation (LoEC), as it corresponds to the economic amount the Grade 3 RTI-

dependents should receive as a compensation to place them in a position as close as 

possible to the one they would have had if the accident had not occurred. We found that 

the average of LoEC is over €100,000 for dependents between the ages of 20 and 40. This 

result emphasizes the need for a legislation such as the existing one, governing the 

provision of care for dependents in addition to road safety policies, and suggests the need 

for its periodic revision, especially with regard to the young population.  

For people over 50, LoEC reaches negative values, implying the Grade 3 RTI-dependent 

would economically benefit from their disability. This result occurs because we assumed 

the road traffic accident happens at the same time as the valuation, meaning the victim 

receives a compensation for the injuries and sequelae caused by the accident. Since life 

expectancy decreases with age, the proportion of the compensation in relation to the life-

long costs and loss of earnings the victim incurs is notably higher among the older 

population, which translates into obtaining more profit than losses. However, it’s 

important to recall that RTI-dependence has a cumulative effect, since it is usually 

acquired at young ages (25-44). Therefore, in most cases, the sequelae compensation (SC) 

will not be received so late in life. 

In line with our results, we want to mention the recent approval of the Automobile 

Insurance Bill (Proyecto de Ley de Seguros de Automóviles, por el que se modifica la 

normativa legal y reglamentaria relativa a la responsabilidad civil y seguro en la 

circulación de vehículos a motor (Ministerio De Justicia, 2024)) which aims to improve 

coverage, compensation, and safety for accident victims (Ministerio de Economía, 

Comercio y Empresa, 2024). The Spanish Ministry of Justice aims to expand the vehicles 

(such as electric scooters) required to have liability insurance. Moreover, it wants to 

consider the conclusions and recommendations published on the Reasoned Report 

provided for in additional provision one of Law 35/2015 by the Monitoring Commission 
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of the Bodily Injury Assessment System (Comisión de Seguimiento del Sistema de 

Valoración & de Daño Corporal de la Ley 35/2015, 2020). This report studies the 

implications and deficiencies of the latest reform of the System for the valuation of 

damages and harm caused to people in traffic accidents17 (Law 35/2015, of September 

22nd).  

Among other things, the report highlights the need for a revision of the Loss of Earnings 

Compensation (Lucro Cesante) and the actuarial calculation of the economic 

compensation for the need for assistance from a third person according to the daily hours 

assigned (Table 2.C.3). Moreover, it highlights how the Spanish public dependence 

benefits are hard to estimate due to their heterogeneity across Autonomous Communities, 

and the frequent scenario where this benefit is not actually received. This report suggests 

that the calculation of the compensation for the need for assistance from a third person 

should be done discounting the public benefit only in those cases where it is actually 

received.  

Overall, considering the recommendations published in the report, would generally entail 

a higher compensation for RTI-dependents, especially for severe and fully dependent 

individuals. This aligns with the results we obtained in Section 3.3, where we observed 

significant differences between our LoEC estimation and the LoEC available on the latest 

reform of the Traffic Indemnity Scale, implying the compensation for RTI-dependents 

should be higher.  

Finally we want to address other limitations our study has. Everything we mention, should 

be carefully considered for future studies and lines of research in this field. 

As we previously mentioned, the EDAD 2020 survey’s questions were not the same as 

the EDAD 2008, which made it difficult to accurately compare the results from both 

surveys. Moreover, when we calculated the dependence score, the questions in the survey 

asked to individuals with limitations did not align with the 10 categories that the Spanish 

law considers to do so. For some categories we only had one question related to it, when 

in reality, every category has subcategories with various limitations related to it. This 

means, in some cases we assigned the whole score of a category when we only had data 

from some of the subcategories.  

Furthermore, when we identified RTI-dependence, we only had data relating to the cause 

of each of the 8 categories of functional and sensory limitations, and not the cause for 

every type of impairment we identified. Moreover, we said an individual is RTI-

dependent when any of the 8 categories can be presented as a consequence of a traffic 

accident, but they could also have another category of limitations as a consequence of 

another cause. For instance, an individual we considered RTI-dependent could also be 

considered dependent as a consequence of a leisure accident (Ayuso et al., 2023).  

Finally, to estimate the LoEC, we used regular life expectancies in all cases, since we did 

not have the survival probabilities of dependent individuals. When calculating the 

disability benefits they will receive throughout their life, we should consider that disabled 

individuals have a lower life expectancy, hence we should expect lower benefits and, 

consequently, a higher LoEC than the one we have estimated.   

                                                           
17 (Ley 35/2015, de 22 de septiembre, de reforma del sistema para la valoración de los daños y perjuicios causados a las personas en 

accidentes de circulación, 2015) Recall that we called this the Traffic Indemnity Scale in Section 3.3. 
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5. Annexes  

Annex 1 

Excel calculations of the annual 2020 LTC costs in Spain. 
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Annex 2 

Excel calculations for the LoEC for a woman aged 20 with a score of 80. 
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Annex 3 

Excel calculations for the LoEC for a man aged 30 with a score of 80. 
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Annex 4 

Excel calculations for the LoEC for a woman aged 30 with a score of 80. 
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Annex 5 

Excel calculations for the LoEC for a man aged 40 with a score of 80. 

 

 

 

  



37 
 

 

 

  



38 
 

Annex 6 

Excel calculations for the LoEC for a woman aged 40 with a score of 80. 
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Annex 7 

Excel calculations for the LoEC for a man aged 50 with a score of 80. 
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Annex 8 

Excel calculations for the LoEC for a woman aged 50 with a score of 80. 
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Annex 9 

Excel calculations for the LoEC for a man aged 60 with a score of 80. 
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Annex 10 

Excel calculations for the LoEC for a woman aged 60 with a score of 80. 
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Annex 11 

Excel calculations for the LoEC for a man aged 70 with a score of 80. 
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Annex 12 

Excel calculations for the LoEC for a woman aged 70 with a score of 80. 
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Annex 13 

Excel calculations for the LoEC for a man aged 80 with a score of 80. 

 

Annex 14 

Excel calculations for the LoEC for a woman aged 80 with a score of 80. 
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Annex 15 

Excel calculations for the LoEC for a man aged 90 with a score of 80. 

 

Annex 16 

Excel calculations for the LoEC for a woman aged 90 with a score of 80. 
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