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Ergonomics of bridge employment
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Abstract. In many countries of the world, retirement is mandatory at the age at which persons who hold certain jobs or offices
are required by employment law to leave their employment, or retire (60 to 65 years). Typically, this is justified by the argu-
ment that certain occupations are either too dangerous or require high levels of physical skills and mental work. Every worker
has to leave the workforce at that age. However, starting from the last two decades of the last century, it is observed that retir-
ees live more years in retirement than ever before. This relatively long retirement as well as retirees’ body fitness made many
of them engage in new jobs which are either similar to their career jobs, or completely different from them. In this new type of
employment which is called "bridge employment", the retired worker may spend more than ten years. But, to what extent these
new jobs are fitted to the aged worker? Considering that experiencing any type of event increases the risk of worse health out-
comes over time, bridge employment should be ergonomically designed if it is to fit the aged worker characteristics (physical,

mental and affective).
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1. Introduction

Previously, a small number of old workers would
have both the ability and the willingness to start a
new work after retirement. The physical fitness of
workers and work (work content and environment)
were behind this situation. However, starting from
the last two decades of the last century, many retirees
would have started some form of work for some more
years.. It is called bridge employment. Bridge em-
ployment refers to the work an individual takes up
after retirement from career work. It is called bridge
employment because it bridges between first retire-
ment and final retirement (stopping completely the
work). Quinn defined bridge employment as a part-
time or short-duration job that occurs between full-
time career employment and complete labor force
withdrawal [1]. It acts as a transition between long-
term career positions and total retirement (Figure 1).

The number of people doing this work is increas-
ing. But to what extent is it fitted to those who are
doing it?

Studying ergonomically this work is the responsi-
bility of ergonomists. Since the 1997 International
Ergonomics Association congress that was held in
Tampere, (Finland), a lot of international concern
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over the aging of the workforce has been there to
demonstrate the interest in issues related to the older
worker. This international concern may be motivated
to a certain extent by the large number of bridge em-
ployment workers in the workplace. There is grow-
ing evidence to suggest that universally there has
been a significant increase in the number of bridge
employment workers in a diversity of jobs. Winn and
Ilmarinen predict the working population over 50
years of age will explode during the next 25 years,
and argue that the work force will soon comprise
approximately 35% of bridge employment workers
(50 — 64 years) and only 17% of younger workers (15
— 24 years) [2]. The large number of bridge employ-
ment workers at work especially in developed coun-
tries, is attributed to the fact that the elderly popula-
tion of today is on average healthier, better educated,
and wealthier than the elderly population of previous
generations.

Despite the fact that ergonomists have studied just
about all types of employment, bridge employment
has been left unstudied. This situation could be at-
tributed to the fact that, it is a new phenomenon in the
world of work.
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Fig. 1: career work, bridge employment and total retirement

In this paper, some light will be shed on this kind
of employment, and on how it is ergonomically de-
signed, mainly answering the following questions:

i.  Why to engage in bridge employment?
ii. What types of bridge employment prevail in both
developed and developing countries?
iii. What are the effects of bridge employment?
iv. How to design to fit the older worker?

2. Method

The type of methodology I will be using will be a
descriptive investigation through literature review
and analysis. The aim was to synthesize, with com-
mentary, the significant body of information that is
available on bridge employment. Two sub-types of
literature review were considered. These are:

a) The historical review which traces the develop-
ment of bridge employment concept in the last two
decades.

b) And, the integrative review that summarizes the
amount of information about bridge employment and
how ergonomics can help make this employment less
physically demanding and more efficient.

To accomplish these reviews, various data bases
were consulted. The Most widely used ones were
ERIC, PsycINFO and ScienceDirect.

3. Results and Discussion
3.1 Why to engage in bridge employment?

Several studies have been conducted [3, 4], to an-
swer this question. They found that financial pressure
and good health status were two important motivators
for retirees to participate in bridge employment, with
financial pressure making retirees feel that they
should engage in bridge employment and good health
status providing the capacity for them to engage in
bridge employment. According to Kendrick, the fac-
tors that may push retired workers to start a bridge
employment are complex, and may be classified as
personal or environmental factors. Personal factors
include overall life satisfaction, certainty of retire-
ment plans, career-related pull factors, satisfaction
with pre-retirement work, job satisfaction, personal
choice, fulfillment of the need of intellectual chal-
lenge, and companionship. However, Environmental
factors include economic stability, salary at time of
retirement, health, age, presence/absence of working
spouse, dependent children, organizational tenure,
and job tenure [5].

Tablel
Distribution of bridge employment workers according to types of bridge employment

Bridge employment type

Developed countries

Developing countries

Full Time Reemployment

~10%

~05%

Part time employment

~ 60 %

~20%

Self employment

~30%

~ 70 %

3.2 What are the types of bridge employment? And
what is prevailing in both developed and
developing countries?

The major types of bridge employment are full-
time re-employment, part-time work, and self-
employment.

Full-time re-employment is employment in which
the old employee works the full number of hours de-
fined as such by his/ her employer. Full-time re-

employment often comes with benefits that are not
typically offered to part-time workers, such as annual
leave, sick-leave, and health insurance.

Part-time employment is a form of employment
that carries fewer hours per week than a full-time job.
Workers are considered to be part-time if they com-
monly work fewer than 30 or 35 hours per week.
Part-time employment may take many forms, of
which are Job sharing and phased retirement. Job
sharing is an employment arrangement where typi-
cally two people are retained on a part-time or re-
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ly two people are retained on a part-time or reduced-
time basis to perform a job normally fulfilled by one
person working full-time. Phased retirement is a spe-
cial form of part-time work designed for bridge em-
ployment workers. It includes any human resources
program that allows workers to reduce their work
hours without changing employers and eases the tran-
sition into retirement.

Self-employment is working for one's self. The
self-employed can be a person who works for him-
self/ herself instead of an employer, but drawing in-
come from a trade or business that they operate per-
sonally.

The distribution of bridge employment workers in
both developed and developing countries according
to these three types is seen in tablel.

It can be seen from Table 1 that distribution of
bridge employment workers trends are different. In
developed countries where there are presently some
manpower shortages, the proportion of bridge em-
ployment workers doing full- reemployment is large.
On the other hand, a small proportion is seen in self
employment. As to the developing countries, and
because unemployment is higher, and a lot of stress is
put on governments to find jobs for the unemployed,
no chances are given to the retired to rejoin the work-
force after the standard retirement. Therefore, a very
small proportion (~ 05 %) of retired workers is en-
gaged in bridge employment. In the same line, about
20 % only are found in part time employment. The
majority of retired workers are doing some kind of
self-employment mainly in agricultural work and
craft activities.

3.3 What sort of effects does bridge employment
have?

Bridge employment does seem to have positive ef-
fects on workers. Zhan, et al [6] found that engaging
in bridge employment either in a career field or in a
different field was associated with fewer major dis-
eases and functional limitations, whereas engaging in
career bridge employment was associated with better
mental health. In addition, Bosse, et al., [7] and Bosse,
et al. [8] have shown that full retirees report more
psychological symptoms than do bridge employment
workers doing bridge employment. These findings
seem to highlight the health benefits of engaging in
bridge employment for retirees. Specifically, choos-
ing a suitable type of bridge employment as a transi-
tion strategy is likely to lead to beneficial effects on
retirees’ physical and mental health conditions. The

positive effects of bridge employment on older work-
er can be attributed to two major factors; the nature of
bridge employment and what bridge employment
causes. As to the nature of bridge employment, it is
often the choice of the older worker. In addition, it is
a paced work carried out usually on part-time basis.
As to what bridge employment causes, it keeps the
older worker busy, having social relations with peers,
and a source for financial aid.

3.4 How to design bridge employment to fit the older
worker?

To design bridge employment to fit the older
worker, the following four-step protocol should be
used:

1) Identify the physical, physiological and psycho-
logical demands of the job: To identify the physical,
physiological and psychological demands of the job,
It is necessary to carry out a job analysis which is the
systematic process for collecting data about work
activities, equipment, context, and job specifications
(knowledge, skills, abilities and other things such as
interests (KSAOs)) required of the job. Job analysis
identifies the KSAOs necessary for job success and
provides criteria for successful performance.

2) Identify the physical, physiological and psycho-
logical capabilities of the older worker: As we age,
we inevitably change in many ways. As far as bridge
employment is concerned, the changes that occur to
the physical, physiological and psychosocial capaci-
ties of aging employees should be considered.

2.1) Physical capabilities: At the age of 65
years, 25 to 30 percent decrease in strength. Accord-
ing to Hettinger [9] at the age of 65 we have about
70% of the strength that we had at our youthful peak
from 25 to 30. Also, all sight aspects deteriorate. The
ability of our eyes to focus on objects (accommoda-
tion) declines. This is due to the loss of elasticity in
the lens of the eye. Furthermore, approximately one-
third of 65-74 year old people have hearing problems
mainly hearing loss. Besides, at old age, motor skills
(manual dexterity and tactile feedback) deteriorate,
and reaction time decreases.

2.2)  Physiological capabilities: At the age of
65 years old, 40 percent decrease in oxygen exchange,
25 percent less in respiratory system, 15-20 percent
less in cardiovascular system, and systemic blood
pressure increases [10, 11]. One of the major results
of these changes is that fatigue occurs more rapidly.

2.3) Psychological capabilities: ~ Cognitive
changes also occur among aging adults. It may take
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older adults more time to encode, store, and retrieve
information. The rate, at which new information is
learned by them, can be slower. Long-term memory
shows substantial changes with age, while short-term
memory shows less age-related decline. In addition,
most aspects of language ability remain strong. How-
ever, wisdom and creativity often continue to the
very end of life. Overall prevalence of mental disor-
ders in older adults is less than in any other age group
[12,13].

3) Recognize the mismatches between the demands
and the capabilities: There is no doubt that if mis-
match exists in the work place, it can be perceived
through observational and evaluative criteria. Obser-
vational methods include: observation, psychological
measures, interviews, and questionnaires. And evalu-
ative criteria include: low quality and quantity prod-
ucts, large amount of money spent at work, and re-
peated absenteeism.

4) Minimize the mismatches between the demands
and the capabilities through ergonomics and voca-
tional harmonization:

4.1) Minimization through Ergonomics: The major
goal of ergonomics is to fit the job to the worker. In
addition, its other goals are: to design workplaces,
equipment, and work environment, to remove risk
factors and obstacles that hinder optimum perform-
ance in order to prevent injuries, illnesses, and errors
and to improve overall employee wellness and over-
all business performance. To design the workplace
for the older worker, ergonomics considers the fol-
lowing parameters:

- Physical limitations: With the physical limita-
tions (visual, hearing and motor) that naturally come
with age, we can expect that many old workers would
be prevented from doing easily bridge work. There-
fore, any workplace modifications that serve to over-
come physical limitations are beneficial to bridge
workers, and will accommodate the older worker into
the workplace.

- Environmental limitations: Due to age effects,
the elderly capabilities to beat harsh physical envi-
ronment effects (noisy environment, poor workplace
lighting, heat and cold stress, etc,,,) decline. There-
fore, employers should consider these changes while
recruiting the retired worker for bridge employment.
Studies have shown that well-designed environments
(adequate lighting, well conditioned work places,
comfortable and accessible furnishings, and spaces
that allow ease of movement, etc,,,) can, reduce anxi-
ety, lower blood pressure, and increase job satisfac-
tion [14]. Workers have been found to walk more
efficiently (have greater step length, speed) and feel

more secure and confident on carpeted, compared to
vinyl, surfaces [15]. Conversely, research has linked
poor design of surroundings, to negative effects such
as higher occurrence of restlessness, elevated depres-
sion, and anxiety [16, 17].

- Implementing Job design Measures: For bridge
employment workers, job design measures such as
job rotation and enlargement serve to reduce general
fatigue and the accumulation of stressors on particu-
lar body parts. It is therefore, essential to analyze the
physical stressors that predominate in each job and
then rotate or enlarge on the duties of the job in order
to diffuse job stressors. Furthermore, bridge employ-
ment workers are not particularly adaptable to night
or shift work as are younger workers. This is due to
the fact that they are frequently prone to sleeping
disturbances and are less resistant to the stresses that
characterize night shifts. It is consequently recom-
mended that the older worker be given the choice of
earlier shifts if possible.

4.2) Minimization through Vocational harmoniza-
tion: The major goal of vocational harmonization is
to fit the worker to the job. In addition, its other goals
are: to increase the workers' ability and willingness to
do the work. Ergonomics and vocational harmoniza-
tion have been complementing each other since the
emergence of ergonomics after Second World War.
At any time possible, if both fields are practiced, it is
preferable to begin with implementing ergonomic
interventions. Once ergonomic interventions have
been done, then vocational harmonization functions
follow. The most widely used vocational harmoniza-
tion functions are workers recruitment and training
[18, 19]. Rynes, [20] defines recruitment as follows:
“Recruitment encompasses all organizational prac-
tices and decisions that affect either the number, or
types, of individuals who are willing to apply for, or
to accept, a given vacancy”. And Tsang, [21] defines
vocational training as any type of job-related learning
that raises an individual’s productivity, and includes
learning in formal vocational and technical school
programs in training centers or institutes, and in the
workplace, both on and off the job. The importance
of both the recruitment and training functions is clear
when one realizes that by hiring the most competent
applicants and training them, the firm’s performance
can be significantly enhanced. Vocational harmoniza-
tion functions do not cover up only job related skills,
but also the health aspects of the older worker. In this
standpoint, Shephard, [22] showed that employee
wellness programs benefit older employee aspects
such as aerobic power, thermoregulation, Self-
efficacy and mood-state and healthy lifestyle. He
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mentioned that these programs will accommodate and
sustain the effectiveness of older employees. Also, he
believes that the productivity of older employees in
technologically advanced work can be sustained by
appropriately adapted programs for the up-grading of
skills and the acquisition of new knowledge. Fur-
thermore, It has been mentioned that the ability of
older people to learn is similar to that of the young
people. Studies on aging have demonstrated that
learning ability does not decline with age. If older
people remain healthy, their intellectual abilities and
skills do not decline [23, 24]. Therefore, age is not
necessarily a barrier to learning and that older people
have a wealth of experiences that they can bring into
a new learning experience.

3. Conclusion

Even though a good amount of research on ergo-
nomics of the elderly has been done [25, 26, 22, 1, 27,
28, 29], ergonomic research on the ramifications of
bridge employment on bridge employment workers
has been quite lacking. This can be attributed to the
fact that bridge employment is a new phenomenon in
the domain of work. And it has been found to be a
work of positive effects on workers.

What sort of ergonomics is needed for bridge em-
ployment? There are many types of ergonomics. If
the nature of job aspects is taken as a basis for classi-
fication, two types of ergonomics come to the facade,
which are therapeutic and preventive ergonomics.
Therapeutic ergonomics considers the negative as-
pects of the job hoping to improve the workplace,
equipment and environment so that the older worker
does his/ her job efficiently and safely. Preventive
ergonomics considers how to strengthen the jobs
where workers feel satisfied and motivated to do the
job. Bridge employment that is seen in both devel-
oped and developing countries, seems to need the
practice of more preventive ergonomics than thera-
peutic ergonomics.
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