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Abstract: Progressive population aging and life expectancy increase in Spain, resulting from
medical and social improvements, have put this population segment in a privileged position
for the implementation of new methodologies aimed at improving the quality of life of the elderly.
Social life cycle analysis (S-LCA) is a widely studied technique to evaluate the social and environmental
impacts generated by a product, service, or process. Throughout this paper, S-LCA is applied to
the implementation of physical activity programs in routines for older people, allowing a complete
evaluation of the impact of such activities. From this study, it is deduced that the execution phase
of the program is the one that causes the most positive impact. Design and programming have a
much more notable impact than expected. With regard to the involved categories, the user is the
greatest beneficiary of the implementation of these programs, although the local community and
administration are other interest groups that will highly benefit, although the impact will be much
less than in the case of users.

Keywords: social assessment; social sustainability; elderly; physical activity; social life cycle analysis
(S-LCA)

1. Introduction

Throughout the 20th century, there have been significant demographic changes resulting from
medical and social improvements, as well as cultural changes. While at the beginning of the 20th
century, the population over 65 years old was less than 5.3%, in the 1970s, it reached 10%, and it is
now close to 16%. These data place Spain as the fourth oldest country in the world, although it is the
second oldest in terms of population aging [1]. It should also be noted that the group with the highest
level of sedentariness is between 65 and 74 years of age.

In terms of gender, males are the most sedentary in all age groups, except for those aged 45–64 years.
It is also important to note that this difference increases with age.

We are currently in a transition period, during which the population will age progressively and
especially from 2020, with a forecast of 1.2% of the population over 65 years, which will place the
population of elderly people above 2.4 million by 2040 [1].

Population structure associated with nationality analysis shows that the percentage of people
aged between 0 and 15 years is similar for national and foreign populations, with a percentage of
around 16%. In foreign populations, 16 to 29-year-old people assume a much higher percentage of the
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total population than in the Spanish population for the same age group, with percentages of 19% and
14%, respectively. The analysis of age groups between 30 and 44 years also shows a greater impact on
foreign populations, with 32% compared to the national population of 29%. This trend changes with
the higher ages, where the percentage of people over 45 and, especially over 65, is much higher in the
case of the Spanish population, with respect to foreign populations, as we can deduct from Table 1.

Table 1. Segmentation of the population in Spain by age group [1].

1 January 2018 1 January 2017 1 January 2016

Total population 46,733,038 46,658,447 46,527,039
0 to15 years (%) 15.9 16.0 16.1

16 to 64 years (%) 64.9 65.0 65.2

65 years and over (%) 19.2 19.0 18.7

Dependency rate 29.6 29.2 28.7
National population 42,095,485 42,107,583 42,022,582
Percentage of total 90.2 90.5 90.5
0 to 15 years (%) 16.0 16.1 16.2
16 to 64 years (%) 63.7 63.8 64.0

65 years and over (%) 20.4 20.1 19.9
Dependency rate 32.0 31.4 31.0

Foreing population 4,562,962 4,419,456 4,417,517
Percentage of total 9.8 9.5 9.5
0 to 15 years (%) 15.7 15.5 15.5

16 to 64 years (%) 75.9 76.1 76.6

65 years and over (%) 8.4 8.4 8.0

Dependency rate 11.0 11.0 10.4

An analysis of the evolution of the average age throughout the present 21st century shows
progressive aging of the population from almost 40 years of average age in 2012 to almost 43 years of
average age in 2018.

Although the progression of this average age has grown steadily among the Spanish population,
it is interesting to show how it has grown most notably among foreign populations for which, in the
period defined, this average age has gone from 32 years in 2014 to over 36 years in 2018 [1].

1.1. Health in the Elderly

According to the World Health Organization (WHO) definition, “health is a state of complete
physical, mental and social well-being and not merely the absence of disease or infirmity”. The quotation
comes from the preamble of the Constitution of the WHO and was later adopted by the International
Health Conference in New York in 1946, entering into force in April 1948 and remaining unchanged
until today.

The health of an individual depends on several aspects that we will divide into mental health,
physical health, and psycho-affective health.

Mental health refers to the neuronal degradation derived from the aging process itself and the
consequent progressive disappearance of neuronal and cerebral tissue.

Taking into account this circumstance, physical activity helps to prevent and minimize this loss
through the processes of memorization and centering of attention derived from the physical exercise
itself, and especially from the memorization of movements and dance steps [2].

On the other hand, and taking into account physical health, as a high age is reached, a series of
effects are produced on the individual, including a decrease in skin elasticity, nail fragility, hair loss,
muscle contraction problems, loss of bone mineralization, joint degeneration, loss of sight, hearing
loss, decrease in the number of taste buds, reduction of lung and heart capacity, or slowness in



Sustainability 2020, 12, 4965 3 of 19

sensory-motor functions, among other effects [2,3]. In this way, the inclusion of physical exercise
routines can help to minimize the effects of aging while promoting the conservation of motor, cardiac,
pulmonary, and motor functions.

Other factors, such as diet, have a great influence on the state and perception of health. In addition,
the Mediterranean diet has an important influence on the state of health [4].

Finally, with respect to psycho-affective processes, the effects of physical activity will help, in all
age ranges, to reduce levels of depression and anxiety, improve tolerance to stress, and increase the
quality of life [5,6].

All these effects should be considered, as the limitation of activity and autonomy of the individual,
generated by the circumstances cited above, considerably affect the individual’s quality of life [7,8].

From Table 2, it can be deduced how the functional dependence for the accomplishment of daily
tasks in people over 65 years old is more notable in women than in men.

Table 2. Daily activities difficulties segregated by gender [9].

Clean up Dressing Getting up or Sitting Down Going to the Toilet Feeding

Total (%) 17.3 14.0 13.8 9.9 5.4
Men (%) 11.7 11.0 9.8 7.2 4.6

Women (%) 21.6 16.3 16.9 12.0 6.0

It should also be noted that the activities with the greatest difficulty for those over 65 are those of
washing, dressing, getting up and sitting down, and eating, which, in all cases, considerably affect the
personal autonomy of elderly people.

1.2. Perception of Health Status in Older People

The analysis of the perception of their health conditions for older persons in Spain shows that
70.99% evaluate their state of health as good or very good, 20.51% as fair, and 8.5% as bad or very
bad [10].

From the detailed analysis of the perception of their state of health according to age and sex, it can
be appreciated how, for those over 65 years old, the perception of their state of health as bad or very
bad is worse in the case of women for all age groups.

However, it is remarkable how, as Table 3 shows, in all cases, this perception worsens as the years
go by and especially after the age of 74.

Table 3. Assessment of the perceived state of health segmented by gender and age [9].

Men Women
Very
Good Good Medium Bad Very

Bad
Very
Good Good Medium Bad Very

Bad

Total (%) 28.4 49.4 16.6 4.4 1.3 25 45.5 21 6.5 2

from 15 to 24 years (%) 46.2 47.7 4.8 1 0.4 39.3 48.6 10.4 1.6 0.2
from 25 to 34 years (%) 40.5 49.7 8.1 1.6 0.3 32.8 51.2 13.7 2 0.4
from 35 to 44 years (%) 27.7 55.5 13 3.2 0.6 24.3 54.1 17.7 2.8 1.1
from 45 to 54 years (%) 19.1 56.5 18.3 4.9 1.2 16.6 53.2 22.5 5.7 2.1
from 55 to 64 years (%) 11.1 51.2 27 8.1 2.6 10.6 48.1 28.4 9.5 3.5
from 65 to 74 years (%) 9.1 52.5 28.9 7.6 2 7.8 40.8 34.8 13.7 3
from 75 to 84 years (%) 4.5 38.1 40.5 12.3 4.6 4 28.4 41.1 20.3 6.3

85 and older (%) 3.3 31.2 42.7 16.9 5.9 4.4 26.9 39.8 21.2 7.7

An analysis of the most frequent chronic illnesses in adult people shows how these diseases,
including hypertension, hypercholesterolemia, as well as back and neck pain, are linked to, among other
factors, the lack of physical exercise, as we can see in Table 4.

The influence of a sedentary lifestyle, depending on age, stands out. With the only exception of
the first years of life, in which a sedentary lifestyle is associated with the inability of the individual to
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perform physical exercise, we can see how the impact of a sedentary lifestyle increases progressively
with age, although, from the age of 45, this trend stabilizes to rise again in older ages.

Table 4. Percentage of people aged 15 and over affected by the most common ailments and diseases [9].

Hypertension Low Back Pain Cholesterol Osteoarthritis Cervical Pain Allergy

Total 18.4 17.3 16.5 16.4 14.7 13.4
Men 18.0 13.8 15.7 10.4 9.3 11.3

Women 18.8 20.8 17.2 22.1 19.9 15.4

It is interesting to contrast the perception of the health of individuals and their levels of sedentary
lifestyle to be able to appreciate a direct relationship between both.

From the analysis of the previous data provided in Table 5, it can be deduced that, from the age of
65 onwards, sedentary lifestyles grow, promoting the appearance of different health conditions and
considerably reducing the perfection of well-being, as well as the self-esteem and self-perception of
the elderly.

Table 5. Percentage of sedentarism by age groups and sex [9].

Men Women

Yes No Yes No

Total 31.9 68.1 40 60

from 0 to 4 years (%) 52.9 47.1 55 45
from 5 to 14 years (%) 10.8 89.2 17.4 82.6
from 15 to 24 years (%) 23.2 76.8 37.2 62.8
from 25 to 4 years (%) 29.3 70.7 39.9 60.1
from 35 to 44 years (%) 34.9 65.1 43.2 56.8
from 45 to 54 years (%) 39.1 60.9 35.2 64.8
from 55 to 64 years (%) 34.4 65.6 37.2 62.9
from 65 to 74 years (%) 28.9 71.1 38.8 61.2
from 75 to 84 years (%) 38.6 61.5 58.7 41.3

85 and older (%) 58.7 41.3 76.2 23.8

On the other hand, gender is not a determining factor, as age and the appearance of sedentariness
are associated with increasing age.

If we consider the progressive aging of the population, together with the previously exposed
deterioration of health associated with age, it is estimated that the implementation of exercise programs
for adults can have a considerable impact both on the perception and the state of health of the users of
such programs, as well as on many other interest groups, such as their families, caregivers or even the
State itself.

1.3. Life Cycle Analysis vs. Social Life Cycle Analysis

Life cycle analysis (LCA) is one of the techniques widely used to identify and quantify the
environmental impacts of products, processes, or services.

The origin of life cycle analysis dates back to the end of the 1960s. During the 1970s, it was already
being used as a decision-making element for companies and other decision-making bodies, helping
them to understand the different impacts of their products and especially those of the packaging of
the product.

This methodology can be used for the analysis of products in very different sectors, such as the
agri-food, industrial, or energy sectors [11,12].

This methodology is useful for examining the life cycle of the product since it identifies and
quantifies the impacts based on the flows of input and output materials, energy consumption,
the dedication of labor, and the rest of the factors that intervene in the process [13,14].



Sustainability 2020, 12, 4965 5 of 19

This methodology is widely used to identify and quantify environmental loads during the
manufacturing and life cycle of a product, in addition to allowing the proposal, simulation,
and validation of alternative scenarios to mitigate environmental impacts, providing the quantitative
basis for evaluating and choosing alternatives for improving the environmental performance of a
system throughout its life cycle [15,16].

However, this methodology has some obvious limitations derived from its own field of application
and which consist of the fact that they are not capable of analyzing the impacts on the different agents
in society given that it is limited to the environmental impacts of the service, product, or process,
both during its manufacturing process and throughout its useful life, facilitating the obtaining of
information and decision-making [17,18] and environmental sustainability [19–22].

In these circumstances, the social life cycle analysis (S-LCA) arises.
An S-LCA, like the environmental LCA, analyses the impacts of a certain service, product, or

process on its environment and on all the actors involved. However, in the case of the S-LCA,
its objective extends to the assessment of these services, products, or processes, and the potential social
impacts of the same, both positive and negative, throughout their life cycles [23,24].

In this way, we could define social life analysis as the technique of evaluation of social impact,
both real and potential, which has as its objective the evaluation of social and socioeconomic aspects
of services, processes, or products and the effect, both positive and negative, that they originate
throughout their life cycles.

In this way, an S-LCA is a complement to the environmental LCA, in which the social and
socioeconomic aspects are included and can be applied alone or in combination with the LCA-A.

The S-LCA will evaluate the social and socioeconomic impacts throughout the entire life cycle,
including both the supply chain and use and disposal with generic and site-specific information.

Its main differences with respect to other social impact assessment techniques lie in its objectives
corresponding to products, processes, or services, as well as in its scope, which, in this case, would
correspond to the entire life cycle [23].

The S-LCA will evaluate the social and socioeconomic aspects that will directly affect, both positively
and negatively, the stakeholders during the life cycle of the product.

We define social impact as the consequence of the social relations (interactions) that we can find
within the activity or that have been generated by it.

Within the social impacts, we find three dimensions:

- Behavior (associated with a specific behavior).
- Socioeconomic processes (effects after a socioeconomic decision).
- Capitals (human, social, or cultural).

These dimensions have complex relationships that must be carefully analyzed for the different
social impacts emerging from their confluence, depending on aspects such as politics, economy,
legislation, culture, and ethics.

Due to the constant increase of the older population in Western countries, the resources dedicated
to the care of this population segment are progressively increasing.

On the other hand, the progressive decrease in physical activity as the age of individuals increases
implies important impacts on the quality of life of individuals both on a physical and personal level
and on the individual’s own autonomy and self-esteem.

That is why the integration of physical exercise routines for the elderly, and especially for those
who are in care institutions for the elderly or nursing homes, although it implies an economic cost
derived from the activity itself, also implies an improvement in the living conditions of these people.

There is also another type of impact on the different stakeholders and agents involved.



Sustainability 2020, 12, 4965 6 of 19

1.4. Research Context

This article evaluates the social and socioeconomic aspects of the implementation of physical
exercise programs for the elderly with the aim of proposing a basis for applying this methodology as a
system for evaluating the social impact of this activity. The study follows the UNEP/SETAC Guidelines
for being the guides that define the applicable methodologies for life cycle analysis [25–27].

Therefore, this study will seek to analyze the impacts derived from the insertion of physical
exercise programs for the elderly by analyzing the impacts generated on the different stakeholders and
quantifying them, thus allowing us to carry out an in-depth analysis of the influence of the activity on
each of these stakeholders and determining the areas in which this activity has the greatest influence,
thus achieving a greater and better understanding of the activity.

2. Materials and Methods

2.1. Objective and Scope

The objective of this study is to evaluate the impact, both positive and negative, that the
implementation of physical activity programs in routines for older people generates in the different
stakeholders that are affected.

This will consider all the impacts generated by each of the activities necessary to carry out this
exercise program, from its planning to its redesign through to its communication or its own execution.

2.2. Functional Unit Definition

For the present study, the functional unit is defined as “the process of caring for a nondependent
older person in a specific entity specifically dedicated to this effect with a nominal capacity of 150 elderly
and with the implementation of customized routines of 5 weekly hours of physical exercise for each
senior”.

Since it is a process, the differential inputs applicable to the care of the elderly, with and without
the implementation of physical work routines, will be the same, with the only difference being the
personal and material resources associated with physical performance.

According to those presented in this study, only the quantifiable aspects associated with the
activity itself related to the implementation of physical exercise programs will be considered.

2.3. Life Cycle Inventory

The collection of data onsite allows us to evaluate the relationships between the organization and
its stakeholders [28–30], including the local community, the local administration, the regional and
central administration, the workers at the center, and, of course, the elderly themselves.

The primary data were collected through questionnaires created specifically for this study.
The subcategories investigated were identified through the Ekener–Petersen methodological sheets [24].

We define the unitary process as those defined for the realization of the life cycle inventory.
The different phases of the life cycle will be divided into the following unitary processes, for which

we define their significance based on the results obtained in the surveys carried out.
For the development of these questionnaires, the functional unit has been divided into unitary

processes that we will define as those defined for the realization of the life cycle inventory.
The different phases of the life cycle will be divided into the following unitary processes, for which

we define their significance based on the results obtained in the surveys carried out.
In this case, four phases are defined with their respective unitary processes described below.
Phase 1. Design and programming.
This phase includes the processes for the design and planning of the annual exercise program.

It includes the following unitary processes:



Sustainability 2020, 12, 4965 7 of 19

• Preliminary work. This unitary process includes previous studies of the needs, the population
object of the program, the initial resources available, as well as any other aspects that are relevant
for the development and implementation of the program. It is developed only in the initial phase
of the program and does not extend to Phases 2, 3, and 4 of the program.

• Design. This unitary process includes the tasks of planning and design of the program activities
adapted to each one of the users, including the planning of common activities as well as the
planning of personalized activities. It is developed only in the initial phase of the program and
does not extend to phases 2, 3, and 4 of the program.

• Programming of means and resources. This unitary process includes the establishment of means
and resources foreseen for the realization of the activities designed in the previous points. It is
developed continuously throughout the program until the end of Phase 3 of the program.

• Dissemination and training. It includes the set of activities aimed at communication and
dissemination, both internally (own personnel) and externally (users, families, administration and
other interest groups), as well as the training of the personnel of the care center for the elderly who
do not actively participate in the activities, with respect to the implementation of the programs
and their associated circumstances. The bulk of its activity is carried out in the initial phases
of the program, although light activity is maintained during the program implementation and
completion phase.

External assistance. An evaluation process carried out by an external entity to verify the suitability
of the actions proposed and a context analysis of the program to justify and validate the achievement
of the objectives set out in the program. This unitary process is developed only at the end of Phase 1 of
design and programming.

Phase 2. Training and information program.
In this phase, the actions planned in Phase 1 are acquired and put into practice.
It includes the following unitary processes:

• Establishment of guidelines. In this unitary process, the key points and general objectives are
defined, as well as the specific objectives of the program for each of the workers who will participate
in the physical activity program for seniors. This unitary process is developed exclusively in the
initial stage of Phase 2 of the training program.

• Training of therapists. This process includes the activities aimed at training current therapists and
technicians in the execution of physical exercise programs for the elderly, including applicable
techniques and safe environments. This unitary process is mostly developed in Phase 2, prior to
the development of the physical exercise routines, although it also implies the existence of specific
training during Phase 3.

• User information. This unitary process includes specific training prior to user training, with the
aim of achieving adequate use of the program. This unitary process is developed in a specific way
during Phase 2, before starting the implementation of the physical exercise routines for seniors.

Phase 3. Execution of the program.
Once the program has been designed and the resources for its execution have been consolidated,

during Phase 3, the aforementioned program will be implemented, including the tasks of personalization
and updating of the program to the users and their circumstances.

It includes the following unitary processes:

• Execution of routine exercise programs. This unitary process includes the execution of the exercise
program with the users. It is specifically developed in Phase 3.

• Personalization. This unitary process includes the means and resources designated to personalize
the programs during its development with the purpose of maximizing its efficiency and adaptation
to the user. This process is parallel in its development to the unitary process designated for the
accomplishment of routines of physical exercise in older people.
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• Updating of programs and methods. This unitary process includes the tasks designated to the
update of programs and methods in search of their adaptation and optimization, according to
internal or external factors. This unitary process of support is developed in parallel with the rest
of the activities in Phase 3.

Phase 4. Program completion and system feedback.
During the development of the program and after its completion, data acquisition will be carried

out that will allow the program to evolve and adapt to the needs of the users.
It includes the following unitary processes:

• Data collection. It consists of obtaining data from the system that will be subsequently processed
with the aim of continuously improving and adapting the program. It is developed throughout
Phases 3 and 4.

• Data analysis and treatment. This unitary process seeks to process the data obtained in the
previous point to allow the extraction of information regarding the program. It is developed only
in Phase 4, once all the information has been obtained in the previous unitary process.

• Study and decision on improvements. This unitary process seeks, from the processed information
obtained previously, to decide on potential improvements to the system and application and
distribution of resources. It is developed only in Phase 4 from the information obtained in the
previous processes.

• Data processing for feedback. This unitary process continuously processes the data from each
program, comparing them with the objectives set, as well as with the comparable data from
previous programs, allowing continuous feedback from the system for control and improvement.
It is developed in a continuous way, along the four proposed phases.

Once the subcategories and the unitary processes to be evaluated were defined, they were modeled
in questionnaires to be presented. The questionnaires were structured according to the methodological
sheets and consisted of questions adapted to each of the actors involved. The results were related to
the questionnaires developed and presented to the main stakeholders, as indicated below:

1. A questionnaire for the managers and employees of the institution.
2. A questionnaire for older service users.

The questionnaire for managers and workers consisted of four operational sections corresponding
to the different phases of the life cycle and a common section, thanks to which the influence of the
different stakeholders in the process was determined.

The common issues corresponded to three validation questions that contrasted the age of the
individual, their current work situation, and their current performance with regard to the care of
the elderly. These validation and control questions were used to determine those surveys that were
randomly or incorrectly worded.

For the realization of this study, the service of care for elderly people, with an age of more than
65 years, in an institution with a capacity of 150 places, located in the town of Logroño, should
be considered.

The questionnaire for the users of the service is similar to that for managers and technicians,
except that the control and validation issues vary when considering the age of the user, his or her level
of dependency, and the specific use of the service under study.

The questionnaires have been previously validated by a group of five experts in life cycle analysis,
with the aim of ensuring adequate data collection as well as their suitability to the objectives of the
proposed research. The data obtained have been validated and processed in the subsequent stages of
the research.
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2.4. Life Cycle Impact Assessment

We define impact subcategories as socially relevant characteristics and represent areas of interest
for those involved [23].

UNEP/SETAC proposes the next impact categories in a nonexhaustive manner, as we show in
Table 6.

Table 6. Impact subcategories and stakeholder categories according to UNEP/SETAC.

Impact Subcategory Involved Categories

Freedom of Association

Workers

Child labor
Fair salary

Working hours
Forced labor

Equal opportunities/discrimination
Health and Safety

Social Benefits/Social Security

Health and Safety

Consumers/Users

Feedback mechanisms
Consumer Privacy

Transparency
Access to material resources

Access to intangible resources
End-of-life responsibility

Delocalization and migration

Local community

Cultural Heritage
Respect for indigenous rights
Safety and living conditions

Community engagement
Local employmentSecure living conditions

Public commitment to sustainability issues

Society
Contribution to economic development

Prevention and mitigation of armed conflict
Technological development

Corruption

Fair competition

Value chain actors
Promotion of social responsibility

Respect of intellectual property rights
Suppliers relationship

In this case, some of the proposed categories have been selected, while, due to the peculiarities of
the case, some new categories are proposed.

The proposed impact subcategories are shown in Table 7.

Table 7. Proposed impact subcategories and involved categories.

Impact Subcategory Involved Categories

Development of specialist work
WorkersSocial Benefits/Social Security

Health and Safety
Consumers/UsersDevelopment of self and personal autonomy

End-of-life responsibility

SustainabilityImproved perception of services Local community

Public commitment to sustainability issues Society
Contribution to economic

developmentImprovement of social
conditions of sensitive groups

Social responsibility promoción Value chain actors

From the overlap of the selected impact categories with the unitary phases and processes, we obtain
a matrix in which the points of confluence between both dimensions are indicated, as we reflect in
Table 8.
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Table 8. Matrix of confluence of impact categories with selected unitary phases and processes.

Workers Consumers/Users Local Community Society Value Chain
Actors

Life Cycle Phase Unitary Process
Development
of Specialist

Work

Social
Benefits/Social

Security

Health and
Safety

Development of
Self and Personal

Autonomy

End-life
Responsibility Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution
to Economic

Development

Improvement of
Social Conditions

of Sensitive
Groups

Social
Responsibility

Promotion

Design and
programming

Preliminary work 5 5 5 5 5 5

Program design 5 5 5 5 5 5 5 5 5

Media and resource scheduling 5 5 5 5 5

Dissemination/Training 5 5 5 5 5

External assistance 5 5 5

Training/Information
program

Establishment of guidelines 5 5 5 5

Training for therapists 5 5 5 5

User information 5 5 5 5 5

Program
implementation

Exercise programs and routines 5 5 5 5 5 5 5 5

Customization 5 5 5 5 5 5

Updating programs and
methods 5 5 5 5 5

Program
completion and
system feedback

Data collection 5 5 5 5 5

Data analysis and processing 5 5 5 5

Study and decision on
improvements 5 5

Data processing for feedback 5 5 5 5 5
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The results of the inventory should be classified and aggregated in relation to the impact and
stakeholder categories, as indicated in the UNEP/SETAC guidelines (UNEP/SETAC, 2009).

3. Results and Discussion

An S-LCA model is used to analyze physical activity program implementation into old people’s
routines. For this study, the service of care for elderly people has been considered, with an age of more
than 65 years, in an institution with a capacity of 150 places, located in the town of Logroño (La Rioja,
Spain).

A total of 158 questionnaires were given out, 31 of which correspond to managers and carers and
127 questionnaires to users of the service, seeking to establish a population dispersion that reflects the
fidelity of the sample to the reality of the users and providers of the service with respect to their age
and sex.

If we look at the distribution by sex and age, as shown in Table 9, the population studied, both in
the case of service providers and users of the service, is mainly female.

Table 9. Distribution of the population analyzed by sex.

Managers and Caregivers % Service Users %

Men 7 22.58% 51 40.16%

Women 24 77.42% 76 59.84%

Attending to the distribution of the population analyzed by age, shown in Table 10, it can be
seen that the majority of carers and managers studied are in the age group between 26 and 40 years,
with 64.52% of the total individuals surveyed, as shown in Table 10.

Table 10. Distribution of the caregivers and managers surveyed by age.

Managers and Caregivers %

<25 years 4 12.90%

26–40 years 20 64.52%

41–52 years 6 19.35%

53–65 years 1 3.23%

>65 years 0 0.00%

If we look at the age distribution of the service users, we can see how the population under 65%
has a marginal influence on the study, while the age groups between 65 and 80 make up the majority
of the individuals surveyed, as deduced from Table 11.

Table 11. Distribution of users surveyed by age.

Service Users %

<65 years 2 1.57%

65–70 years 34 26.77%

70–75 years 48 37.80%

75–80 years 29 22.83%

>80 years 14 11.02%

The data obtained from the surveys were processed and assigned to each of the interest groups
and activities defined in the previous sections.
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The design and validation section consisted of a total of 33 questions divided into all aspects to
be considered.

The training and information program section consisted of a total of 16 questions divided into all
the aspects to be considered.

The program implementation section consisted of a total of 22 questions divided into all the
aspects to be considered.

Finally, the section on the completion of the program and feedback of the system consisted of a
total of 20 questions divided among all the aspects to be considered.

Eleven additional questions were raised to obtain the remaining data and significance
values needed.

These questionnaires have been previously validated by a panel of 5 experts in the development
of LCA analyses to ensure their suitability for the proposed methodology and objectives.

From the data obtained, the significance levels for each of the unitary processes and the different
impact categories reflected, respectively, in Tables 12 and 13 have been initially determined.

Table 12. Significance levels for each unitary process.

Stakeholder Impact Category Significance

Workers
Development of specialist work 3
Social Benefits/Social Security 6

Consumers/Users
Health and Safety 4

Development of self and personal autonomy 8
End-life responsability 7

Local community Sustainability 3
Improved perception of services 6

Society
Public commitment to sustainability 2

Contribution to economic development 2
Improvement of social conditions of sensitive groups 6

Value chain actors Social responsibility promotion 3

Table 13. Significance levels for each impact category.

Life Cycle Phase Unitary Process Significance

Design and programming

Preliminary work 2
Program design 10

Media and resource scheduling 8
Dissemination/Training 4

External assistance 2

Training/Information program
Establishment of guidelines 5

Training for therapists 7
User information 5

Program implementation
Exercise programs and routines 10

Customization 8
Updating programs and methods 6

Program completion and system feedback

Data collection 9
Data analysis and processing 7

Study and decision on improvements 8
Data Processing for Feedback 9

These levels of significance will allow the results obtained in the different questions posed in the
surveys to be weighted.

From the data obtained from the surveys, the values associated with each impact category and
unitary process are obtained.
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A calculation matrix according to impact categories and unitary phases and processes for the
design and programming phase is shown in Table 14.

From the data described in Table 14, it can be seen that program design shows the highest
unweighted values of the entire matrix at its intersection with development of specialist work and the
improvement of social conditions of sensitive groups.

A calculation matrix according to impact categories and unitary phases and processes for the
training and information program phase is shown in Table 15.

From the data described in Table 14, it can be seen that user information and training for therapists
shows the highest unweighted values at its intersection with the development of self and personal and
development of specialist work, respectively.

A calculation matrix according to impact categories and unitary phases and processes for the
program implementation phase is shown in Table 16.

From the data described in Table 15, it can be seen that exercise programs and routines, at
its intersection with health and safety and customization and at its intersection with improved
perception of services and improvement of social conditions of sensitive groups shows the highest
unweighted values at its intersection with development of self and personal and development of
specialist work, respectively.

Finally, a calculation matrix according to impact categories and unitary phases and processes for
program completion and system feedback phase is shown in Table 16.

From the data described in Table 17, it can be seen that data processing for feedback at its intersection
with improvement of social conditions of sensitive groups shows the highest unweighted values.

The analysis of the impacts for each category of impact, as we described above, shows that the
main beneficiaries of the impacts derived from this activity will be the users/consumers, which is
foreseeable, given the nature of the service itself.

It is representative, however, to appreciate how both the local community and the State are
recipients of positive impacts in a remarkable way and far above other categories such as workers,
who, beforehand, would seem to be the focus of such impacts.

From the sum of the values obtained in the previous sections for each subcategory, the index for
each impact subcategory is obtained.

Considering significance as a weighting factor, we calculated the adjusted impact index for
each subcategory.

From the sum of the adjusted indices for all the subcategories that make up a category, the index
per impact category is obtained.

Table 18 shows all the weighted indices for each subcategory and impact category.
From Table 18 data, it can be deduced that the main stakeholder affected by the impacts derived

from the insertion of physical activity programs are the users, as might seem obvious.
The impact on the development of self-esteem and personal autonomy implies much greater

repercussions than those associated with health or responsibility at the end of life.
The impact on the local community is also very important and is mainly associated with the

improvement of the perception of the services. This subcategory is the one that, after the development
of self-esteem and personal autonomy, implies the greatest impact.

The improvement of social conditions of sensitive groups also has a considerable impact.
Finally, the impacts on workers and especially on the value chain, are much less than those

associated with the rest of the stakeholders.
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Table 14. Design and programming phase unweighted impacts.

Development of
Specialist Work

Social
Benefits/Social

Security

Health and
Safety

Development of
self and Personal

Autonomy

Responsibility
at the End of

Life
Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution to
Economic

Development

Improvement of
Social

Conditions of
Sensitive
Groups

Social
Responsibility

Promotion

Preliminary work 4 2 2 2 1 1

Program design 6 2 2 2 1 4 1 7 2

Media and resource
scheduling 4 1 3 1 2

Dissemination/Training 1 2 2 1 2

External assistance 2 1 4

Table 15. Training and information program phase unweighted impacts.

Development of
Specialist Work

Social
Benefits/Social

Security

Health and
Safety

Development of
self and Personal

Autonomy

Responsibility
at the End of

Life
Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution to
Economic

Development

Improvement of
Social

Conditions of
Sensitive
Groups

Social
Responsibility

Promotion

Establishment of
guidelines 1 1 1 1

Training for
therapists 5 3 4 3

User information 2 6 4 3 2

Table 16. Program implementation phase unweighted impacts.

Development of
Specialist Work

Social
Benefits/Social

Security

Health and
Safety

Development of
self and Personal

Autonomy

Responsibility
at the End of

Life
Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution to
Economic

Development

Improvement of
Social

Conditions of
Sensitive
Groups

Social
Responsibility

Promotion

Exercise programs
and routines 7 5 6 4 6 3 4 3

Customization 4 5 6 7 7

Updating programs
and methods 2 2 3 1 1
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Table 17. Program completion and system feedback.

Development of
Specialist Work

Social
Benefits/Social

Security

Health and
Safety

Development of
self and Personal

Autonomy

Responsibility
at the End of

Life
Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution to
Economic

Development

Improvement of
Social

Conditions of
Sensitive
Groups

Social
Responsibility

Promotion

Data collection 3 2 2 4

Data analysis and
processing 1 2 1

Study and decision
on improvements 2 2

Data Processing for
Feedback 2 2 1 4 5

Table 18. Social life cycle analysis (S-LCA) stakeholder results.

Development of
Specialist Work

Social
Benefits/Social

Security

Health and
Safety

Development of
self and Personal

Autonomy

Responsibility
at the End of

Life
Sustainability

Improved
Perception of

Services

Public
Commitment to
Sustainability

Contribution to
Economic

Development

Improvement of
Social

Conditions of
Sensitive
Groups

Social
Responsibility

Promotion

Index by impact
subcategory 29 10 23 30 20 9 38 5 9 30 8

Index by adjusted
impact subcategory 1.92 1.08 2 5.12 2.94 0.54 4.68 0.24 0.4 3.6 0.48

Index by impact
category 3 10,06 5,22 4,24 0,48
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From the sum of the values obtained in the previous sections for each unitary process, the index
for each unitary process is obtained.

Considering significance as a weighting factor, we calculated the adjusted impact index for each
unitary process.

From the sum of the adjusted indices for all the unitary processes that make up a process, the index
per process is obtained.

Table 19 shows all the weighted indices for each life cycle phase and unitary process.

Table 19. S-LCA life cycle phase and unitary process results.

Life Cycle Phase Unitary Process Index by Process Adjusted Index by Process Index by Phase

DESIGN AND
PROGRAMMING

Preliminary work 12 0.24

4.28
Program design 27 2.7

Media and resource
scheduling 11 0.88

Dissemination/Training 8 0.32
External assistance 7 0.14

TRAINING -
INFORMATION

PROGRAM

Establishment of guidelines 4 0.2
2.1Training for therapists 15 1.05

User information 17 0.85

Program implementation

Exercise programs and
routines 38 3.8

6.66Customization 29 2.32
Updating programs and

methods 9 0.54

Program completion and
system feedback

Data collection 12 1.08

2.94
Data analysis and processing 4 0.28

Study and decision on
improvements 4 0.32

Data Processing for Feedback 14 1.26

From the analysis of these data, it can deduce that the impact analysis for each phase of the life
cycle reflects how the execution of the program takes on a predominant position while the training and
information program and the program completion and feedback actions are those with the least impact.

A detailed analysis of the impact subcategories shows how the improvement of the social
conditions of sensitive groups (the elderly), the improvement in the perception of services, and the
development of self-esteem and personal autonomy are the most representative factors and those that
will have the greatest impact on the population under study, far beyond the results of the application
of exercise routines on their own health or on social responsibility.

If we analyze the impacts generated for each of the phases and activities proposed, it can be clearly
seen how the implementation phase will have the greatest impact on users.

However, the influence of the programming and design phase is greater than the establishment of
the training and information program, and on the completion of the program and feedback, so the
impacts will be much more associated with this design phase than with the other activities proposed.

4. Conclusions

This article presents an S-LCA of physical activity program implementation into old
people’s routines.

A proposal to apply the S-LCA methodology for the implementation of physical activity programs
in routines for older people was developed, allowing a complete evaluation of the impact of such
activities. The guidelines established by UNEP/SEPAC were followed to obtain impact results for the
different categories and stakeholders.

Looking at the results obtained, it must be stressed that all the impacts generated were positive.
Even those associated with economic development and sustainability imply positive impacts since the
cost of implementing these programs is perceived as lower than the indirect cost reduction derived
from their implementation.
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Based on the analysis of the inventory and social impacts, it is concluded that the processes with
the greatest impact are program implementation followed by design and programming.

The program implementation phase has two unitary processes with a high impact level.
Exercise program execution is the unitary process with the highest impact level of every unitary process
studied. The customization unitary process also has a high level of impact, although it does not reach
the levels of the previous unitary process.

The design and programming phase also has a great positive impact, although it is lower than the
program implementation phase. Although most of the unitary processes that make up this phase have
low impacts, the high impact of the unitary design process is noteworthy.

On the other hand, the phases with the least impact are training-information program and program
completion and system feedback. Especially noteworthy are the low levels of impact of the unitary
processes associated with the unitary process of external assistance.

As expected, the impacts associated with those unitary processes aimed at program implementation,
design and development, and customization are those that have the most impact.

The analysis of the impact on the different stakeholders allows us to determine that, as expected,
the users are the most affected by the positive impact of the implementation of the exercise program on
the elderly.

Especially decisive is the impact of the development of self-esteem and personal autonomy over
others that, at first, seemed more like the user’s own health or end life responsibility.

This is because the old people targeted by the physical exercise program prioritize the quality of
life and personal autonomy over longevity or physical ailments.

Throughout this article, a proposal has been made to apply the S-LCA methodology for the
implementation of physical activity programs in routines for older people, allowing a complete
evaluation of the impact of such activities.

Some of the conclusions that can be drawn from the study carried out are the following:

- The model proposed and based on surveys gives coherent results that are in line with reality.
- The results obtained can be adjusted, in most cases, to cause and effect relationships.
- The results are consistent despite having started from a simple data inventory.
- The limited availability of data has meant that the differences between factors with high impacts

and those with low impacts are especially notable, so the possibility of a certain bias should be
considered, which should be corrected by accessing a larger population of respondents.

- The methodology appears to be an interesting tool that can be fully applied to the
proposed hypothesis.

Future Outlook and Possibilities for Improvement

Based on the results obtained, some aspects to be considered in order to optimize the proposed
methodology and its results are deduced.

- The possibility of accessing a real and updated inventory would considerably improve the
perception and precision of this study.

- The amount of data obtained and the wealth of the population has turned out to be a determining
factor, so accessing a larger population would considerably improve the precision and variability
of the results.

- In order to achieve more complete results, not only caregivers and users should be considered, but
also non-users of different ages and social strata, non-users with a direct relationship with users
(e.g., relatives), members of the public administration, and professionals in these areas should
be interviewed.

- The comparative study of the evolution of S-LCA over several years, as well as the relative
impact between different activities, would yield very interesting data regarding the proposals
and destination of resources.
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