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ABSTRACT

In the lives of the elderly, work and the related socio-economic conditions are a significant, and often essential, part
of life. The quality of life is a cumulative and multifactorial indicator. Therefore, to evaluate it, macroergonomic
analysis is particularly applicable. Quality of life is thus an aggregating factor, which generally describes factors in
an undoubtedly subjective manner. Currently existing methods propose to ask questions about the quality of
working life in categories such as: wages, incentive systems, relations with supervisors and co-workers, market
position of the company, opinions on the organization expressed by others, and organization and nature of the work.
However, the evaluation of individual categories helps to a small extent to identify particularly important systemic
relationships as well as expectations directed at the technical and organizational environment. Therefore, this paper
presents a synthesis of methods, utilizing, among others, Macroergonomic Organizational Questionnaire Survey
(MOQS), Karasek’s Job Content Questionnaire (JCQ), NIOSH Job Stress Questionnaire and NASA Task Load
Index. This combination results in a research tool that not only assesses the fulfilment of each category, but also
recognizes the needs of people surveyed in the specific areas.
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INTRODUCTION

The issue of working in elderly age is a matter of controversy. This is due to a perceived decline in strength as one
ages, while also to the sentiment that one deserves a rest after a lifetime of working. The quality of life is a
cumulative and multifactorial indicator. Therefore, to evaluate it, macroergonomic analysis is particularly
applicable. It allows to not only attain an assessment of specific dimensions of satisfaction with the experienced
work conditions, as is the case with currently existing methods, but also to reveal relationships between various
technical and organizational systems which are present in the workplace. The macroergonomic approach seems even
more appropriate when designing for groups with specific needs, such as the elderly, because of the development of
a number of approaches and methodologies in the realm of design such as: universal design, inclusive design,
design-for-all, barrier-free design and accessible design (Goldsmith 2000, Meyer et al., 1998, Branowski and
Zablocki, 2006); however, despite the existence of these methods, the widely used solutions still to a small degree
address the needs of a wide range of users, and are limited to at most one of the most obvious needs (e.g., physical
access), with no regard to the less visible, but not necessarily less important, needs (Eichhorn et al., 2007). The
elderly are selected as the target group, because they constitute a specific group of recipients, for whom the technical
environment is often not very amiable, and the time of acquisition of certain solutions — considerably longer.
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In the article it is assumed that quality of life (Misztal and Butlewski, 2012) is the result of many factors, such as
satisfaction with the achieved social status, professional stability, achieved income, social relations at work and the
characteristics of the performed activities, technical environment and safety culture, yet simultaneously it is also a
function of aspirations, personal determinants and experiences. An additional matter essential to consider when
describing the quality of life of elderly people are the factors adversely affecting them, such as health problems,
decreasing psychophysical abilities, and in the subsequent stages of life — traumatic experiences such as the death of
loved ones or the loss of an achieved position to younger co-workers. Quality has both a measurable as well as
unquantifiable nature, one can make a very parameterized description of it or leave a qualitative description (Mazur,
2013). Quality management, also in terms of the quality of life of workers, can be a way for companies to achieve
perfection, setting targets and consistently striving for their achievement, but simultaneously their omission does not
give any added value (Jasiulewicz-Kaczmarek, 2012).

Quality of life is thus an aggregating factor, which generally describes factors in an undoubtedly subjective
manner. Currently existing methods propose to ask questions about the quality of working life in categories such as:
wages, incentive systems, relations with supervisors and co-workers, the market position of the company, opinions
on the organization expressed by others and organization and nature of the work. However, the evaluation of
individual categories helps to a small extent to identify particularly important systemic relationships as well as
expectations directed at the technical and organizational environment. Therefore, there is a need of synthesis of
methods, utilizing, among others, Macroergonomic Organizational Questionnaire Survey (MOQS), Karasek’s Job
Content Questionnaire (JCQ), NIOSH Job Stress Questionnaire and NASA Task Load Index.

The weight of the undertaken subject also arises from the fact that the demographic situation not only encourages
people to undertake various activities (including work) but also creates the necessity for them to work. The question
of whether elderly people should work to function as part of society is of the past - the present question is how they
can work efficiently and at an optimal psychophysical cost. In order to answer this question it is necessary to know
the model of the quality of life of elderly people, which the macroergonomic approach can help discover.

DESIGN FOR THE ELDERLY

Problems of old age and their scale

According to the WHO organization starting at the age of 60 years we can consider the border of old age (Steuden,
2012). However, this border is contractual, thus some data refers to the border of 65 years, while others point to the
beginnings of the division of old age from adulthood at 50 and 45 years (Bromley, 1969). Regardless of the accepted
boundaries, the problem of old age, perceived as the ratio of elderly people in society, is growing in the vast
majority of European countries. Currently in Poland there are nearly 20% of people over 60 years of age. In the year
2035 the percentage of those over 65 years of age will reach 38%, and for all of Europe this factor, the so-called
demographic load, will achieve a level of 43% (CSO, 2009). The estimated life expectancy of people over 65 years
(until recently the retirement age) is 17.3 years for men and 20.9 years for women (ITASA, 2012).

The problem of an aging population has at least a few dimensions. One of them is revealed at the economic level
and results from the load on the adopted social security system, which assumed only a progressive age pyramid in
society. In this growing population model the vast majority of working people through deducted premiums supports
a minority that has stopped working (assuming no accumulation of the contributions). In such populations, the
elderly accounted for a relatively small burden on a significantly growing population of active people. The problem
of an aging society manifested itself at a time when the relationship began to turn, and the means of people who
ended their professional activity had become inadequately protected. This problem of an economic nature does not
remain in traditional ergonomic design for the elderly, but is included in the issues of macroergonomics. As part of
its approach, one may consider organizational models of work throughout life, and the validity of the existing
solution which causes some of the most effective years of life to be spent outside of the labour market during
studies, after which often the knowledge gained is not applied.

Another group of problems is the quality of life in old age. The increasing life expectancy will result in the need for
a range of supporting and mobilizing aids especially during advanced old age. Some researchers even suggest that it
is quite possible to achieve the age of 120-130 years for a significant portion of the female population (Duda, 2013).
This will raise almost Gulliverian problems and will trigger the need for an economic and social consensus, which
will prevent possible perversions such as "encouraging" euthanasia or activities with similar effects to euthanasia
(no treatment due to the patient's age).
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With the demographic changes there will be more problems, such as elderly workers' labour, which itself also has
many dimensions. In addition to the economic and moral (forcing elderly people to work) as well as medical
problems (impact of work factors on an age-weakened body), ergonomic problems also appear. One of them is the
ergonomic dimension of adaptation to a safe and efficient working environment for the elderly. This is inevitable,
because during the collapse of the current system of financing the elderly will be forced to stay longer in an
employment or monetary situation. On the side of ergonomic design lies the problem of the technological divide
resulting from ubiquitous technological measures and the decreasing psychomotor and cognitive properties of the
elderly. Ergonomic quality influences productivity (Butlewski and Tytyk, 2008). Increased work efficiency through
an improved ergonomic quality takes place at the same or lower human cost. One can also achieve the same profit
without consequences (Gérny, 2012). Ergonomic design must therefore replace regular design, and all other forms,
such as the approach to the problem by placing an age limit for the use of individual measures, are no longer
sufficient (e.g., proposals for a maximum age limit of persons entitled to drive), which had previously been doubtful
"only" morally.

Specificity of ergonomic design for the elderly

Contrary to appearances, designing for the elderly is not easy due to several methodological problems. The first one
is a fairly obvious problem of a decline in physical and mental faculties with age. Aging is associated with changes
such as (Duda, 2013): decreasing adaptation to various physical, biological and psychosocial loads, decreasing organ
reserves, increasing morbidity, and rising mortality. The changes of a physiological and psychological nature also
cause personality changes, the course of which is largely defined by elusive factors such as self-assessment of
personal performance and satisfaction with life (Halicka, 2004, Steuden, 2011). These changes will have an impact
on the demand for quality of products and services. The problem in this respect consists of mapping needs without
stigmatization, in such a way that the proposed solutions allow for development and not act as a barrier. In terms of
problems related to the decline of intellectual properties it should be noted that if it is scientifically detected and
physiologically determined (Bromley, 1969, Lewandowski, 2013), it is still the subject of scientific discourse
(Steuden, 2011).

Another factor next to the issue of matching the technical environment to the identified needs of the elderly is to
obtain information on unquantifiable characteristics, needs and specific modes of action of the elderly. This problem
is solved, among others, by design methodology from the realm of ethnographic design (Richard et al., 2013).
However, despite the utilitarian use of these methods, there are a number of objections to the generality and
reliability of the results obtained with their use (Vinck, 2003). Certainly, the use of information obtained from small
design groups should be approached with caution. However, the observation used by ethnographic design is a much
better form of obtaining information regarding the operation of elderly people than interviews and questionnaires.

Another important factor in ergonomic design is the scale of the results achieved by a suitably deep redesign of the
considered systems. Achieving the desired effect using the traditional approach is too inefficient hence the
opportunities offered by heuristic methods (Butlewski, 2013). These methods are partly reflected in the above-
mentioned ethnographic design, but the scale of the effect achieved is dependent on the innovation of the changes,
and these are often faced with constraints in the case of the older and more conservative audience. This means that
in the case of the elderly, ergonomic design must also take into account the cultural context and habits, which will
involve overcoming considerable resistance and thus the reluctance to proposed solutions. This again begets
opportunities for macroergonomic methods.

The specificity of ergonomic design for elderly people is also apparent from the fact that certain properties of a
group of elderly people may arise not so much from the aging process, but from the specific conditions to which the
given human society was subjected to. In other words - each cohort is aging in a different way (Riley, 1987). This
implies the need for adaptation and for not predetermining specified differences.

MACROERGONOMIC APPROACH TO QUALITY OF LIFE OF THE
ELDERLY

Macroergonomics represents a new approach in the activities of ergonomics, whose objects of interest are complex
socio-technical systems (Pacholski 1995, Pacholski 2000, Pacholski and Jasiak, 2011). The macroergonomic
approach takes into account not only the physical work environment factors but also the elements that form the
broader context of the design situation in the fields of (Butlewski and Tytyk, 2012): sociology, economics, politics,
culture, religion and ecology. This means that in this sense macroergonomic design must use a number of different
https://openaccess.cms-conferences.org/#/publications/book/978-1-4951-2102-9

Social and Organizational Factors (2020)



Applied Human Factors and Ergonomics International AHFE

International

tools to achieve its goals. It is this wider context which provides the opportunity to respond to the needs of elderly
people and to deal with the problem of the "greying" of the workforce (Stanton et al., 2004). The macroergonomic
principle which consists of considering a multi-faceted problem at each stage of design (Hendrick, 1995) allows to
refer to not only a particular position or object for an elderly person, but also to the indirectly and directly related
objects and organizations. From the macroergonomic viewpoint, in the case of ergonomic design for the elderly the
identification of the limits of the elderly should serve the application of these properties so that it is possible to
obtain a greater efficiency of the system than would be the case for other users. For example, one can indicate that
ergonomic measures for people with a limited level of auditory perception are associated with the adjustment of the
level of emitted signals, and the macroergonomic activities are associated with the answer to the question of where
such restrictions can be used (work in environments with specific acoustic characteristics), how these limitations
affect the other actions of the user, what changes should be made to turn the dysfunction into an advantage rather
than a disadvantage, how to manage older and younger employees. It should be remembered that the
macroergonomic approach requires not only participation in the design processes themselves, but organizational and
managerial processes as well. Only then can ergonomics reach its full potential (Hendrick, 1997).

The quality model, and thus the reflected needs of the various dimensions of life, allow for choosing specific design
courses of action to improve the quality of life in general, including satisfaction from the performance of activities
such as work. In terms of the latter, various models are adopted of groups of factors indicating job satisfaction (skill
variety, task identity, task significance, autonomy, and job feedback) (Lepper et al., 2012). It should also be noted
here that the general cognitive theories of quality of life for design purposes have a low value. The indicated groups
of factors (Hyde et al., 2003): Control, Autonomy, Self-realization, Pleasure, which were obtained from 19 questions
of CASP 19 have a rather low value when it comes to the needs of design, but they do represent an interesting
cognitive model in psychological terms. The low cognitive value of the model results from the grouping of questions
about completely different characteristics such as: “I choose to do things that I have never done before” and “I feel
satisfied with the way my life has turned out” which are included in Self- realization, while from the design point of
view, these two sentences have completely different consequences. As a useful model questions could be used from
the fields of Control and Autonomy (Hyde et al., 2003): “My age prevents me from doing the things I would like to;
I feel that what happens to me is out of my control; I feel free to plan for the future; I feel left out of things; I can do
the things that I want to do; Family responsibilities prevent me from doing what I want to do; I feel that I can please
myself what I can do; My health stops me from doing the things I want to do.”

The carried out studies point to different targets perceived by elderly people because of the changing perception of
self. The needs for development as well as the possibility of promotion are reduced as well, while larger needs occur
in the social context. Needs and assessment categories for the elderly are listed Table 1.

Table 1: Elderly ergonomic needs model (Parasuraman et al. 1993, Stroms et al. 2001, Heo et al. 2013,
Butlewski et al., 2014

Work need Leisure need Service need

psychological demands perseverance tangibles (e.g., physical appearance,
proper conditions),

skill discretion career progress
reliability (e.g., dependable and
decision authority career contingency accurate service, safety and
confidentiality),

supervision support personal enrichment
empathy (e.g., responding to
co-worker support self-actualization individual needs of each customer),
physical exertion self-expression of abilities assurance (e.g., qualification and
knowledge of service provider,
hazardous conditions self-expression of individuals customers understanding of the
service provider;)
toxic exposure self-image
responsiveness (e.g., willingness to
job dissatisfaction self-gratification-satisfaction help, fast response).
job insecurity self-gratification-enjoyment

https://openaccess.cms-conferences.org/#/publications/book/978-1-4951-2102-9
Social and Organizational Factors (2020)



Applied Human Factors and Ergonomics International AHFE

International

Work need Leisure need Service need

recreation
financial return

group attraction

group accomplishment

The presented three categories can provide a list of requirements for the model proposed later in this article.
Differences in perceptions of each category will be only partially dependent on the age, because other variables will
include gender, education, experience, and the previously mentioned cohort effect.

The macroergonomic perception of the quality of life of the elderly should therefore, in the author’s opinion, be
due to the identified needs of the general public (such as CASP 19), but giving the idea regarding the individual
components of the environment (Butlewski 2014 in press): relationships, technical and IT environment, level of
understanding of the environment and the desire to learn, a feeling of the importance of the goal — task in society, a
sense of prestige and dignity, compliance of own activities and work with own interests and development
opportunities. This model better reflects the design needs, although it still operates at a fairly high level of
generality.

MACROERGONOMICS AND DESIGN FOR ELDERLY

Macroergonomic methods aiding design for the elderly

Specific macroergonomic tools can be used for design purposes for the elderly, e.g. by identifying environmental
factors related to the work and leisure of the elderly. One of the most frequently cited methods is MOQS
(Macroergonomic Organizational Questionnaire Survey). This method is used to collect information on various
aspects of the work system (Salvendy et al., 1997) and it is recognized that it is very useful in determining the
quality of working life (e.g., job satisfaction). MOQS does not have a specific structure of questions while the
recommended steps in the method are (Carayon et al., 2001):

1. Conceptualization

2. Operationalization

3. Sources of questionnaire

4. Constructing the questionnaire
5. Pretesting of the questionnaire

The source of questions that can be used to assess the quality of working life of elderly people in terms of
macroergonomics is Karasek's Job Content Questionnaire (JCQ). Assessment shall be subject to the standard set of
questions that measure these two job dimensions (Karasek, 1985), including questions on psychological demands
and nine questions on decision latitude. These two scales of the JCQ are partly based on the IS-item questionnaire of
the three U.S. Quality of Employment Surveys (QES) (Brisson et al., 1998). The JCQ method has many
modifications, using different sets of questions. The aim of the method is to evaluate job strain, which according to
researchers translates into cardiovascular diseases (Karasek et al., 1988, Hall et al., 1993, Steenland et al., 1997).
The degree to which the test subject agrees with the provided questions is evaluated in specified areas and sub-areas:
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1. Skill discretion (Learning new skills, Repetitive work, Creative job, Skill level, Variety, Skill
development)

2. Decision authority (Ability to make decisions, Freedom of choice, “a say”)

3. Psychological demands, Work fast, Work hard mentally, No excessive demands, Having enough time,
No conflicting demands, Continuous concentration, Tasks unexpectedly broken off, Hectic job, Wait on
others to complete tasks.

Macroergonomic methods have a holistic way of action, however, to assess differences between groups of younger
and older users we need comparative studies. Thus, research relating the differences deserves attention — for
example between design features and performed activities of younger and older workers (Kupritz, 2000), which
show that older and younger workers associate similar design features with facilitating work activities. However,
these studies do not overlap with other related factors causing the desire for further work by the elderly (McNair,
2006). The question then arises whether the described methods allow to reveal the real needs of the elderly and
whether it is an adequate way to obtain information regarding factors indicating satisfaction with the undertaken
actions.

Proposed method for assessing the needs of the elderly

A disadvantage of the previously listed methods is a limited valuation of individual characteristics and the often
occurring in elderly people lack of the ability to recognize certain criteria (Butlewski et al. in print in 2014). This
results in the validity of using a method of comparing individual factors. Helpful in this situation are the
assumptions of the NASA TLX method, modified for the needs of perception of elderly people. This tool can be
used as a verification of the identified needs of the elderly (quality of life model) and to identify differences in
perception of individual factors. In the first part, an assessment would be made of non-compliance with the
individual requirement parameters, on a 5-point scale (according to the author's experience a greater number of
categories is difficult to assess for the elderly). Next, the individual pairs of characteristics are evaluated, which will
indicate their level of importance. The product of the level of non-compliance and importance presents a picture of
the gaps in the perceived quality by the elderly.

CONCLUSIONS

The macroergonomic approach to the problem of ergonomic design for the elderly offers a wide field of possible
solutions and provides answers to problems which are currently without a proper solution. Even the most tailored
positions and items will not provide an adequate level of desired quality without the adjustment of content and the
surrounding environment to the needs of the elderly. The proposed model of study will determine the needs for
individual groups of elderly people, however, the author believes it is not possible to obtain it in a universal way.
The diversity of the aging process makes it impossible to find a universal solution for the needs of the elderly,
however, the development of methods for their investigation will yield significantly improved results in the achieved
ergonomic quality of the designed solutions.
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