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ABSTRACT

The relationship between age, gender, physical work capacity
profile and a worksite wellness program for workers in an

electricity supply company

Keywords: physical work capacity, age, gender, worksite wellness program, pre-employment

evaluation, electricity utility industry
1. The problem and objective of study

Workers in physically demanding jobs have, over the last decade, shown a high incidence of
work-related injuries as well as other related physical disorders (Dempsey & Hashemi,
1999:183; Mital & Ramakrishnan, 1999:74; WHO, 1999:1; Weir & Nielson, 2001:128; Cox et
al., 2003:6). This has been shown to lead to absenteeism, lost work time and poor work quality
which in turn give rise to increased costs of yearly worker compensation claims, medical
treatment and general loss of production (Ciriello & Snook, 1999:149; Mital, 1999:246-247; Cox
et al., 2003:6). For example, the World Health Organization indicates that work related injuries
and illness kill an estimated 1.1 million people worldwide every year. This is roughly equal to
the number of worldwide deaths due to malaria each year (WHO, 1999:1). Research indicates
that these types of injuries and/or work disability usually occur when the physical demands of
the work tasks exceed the physical work capacity of the worker (Chaffin, 1974:251-254; Fraser,
1992:24; Shrey, 1997a:8). Two types of workers are usually pointed out by management in this
regard, namely the older workers and females that are exposed to tasks with a high physical
demand (Ayoub & Mital, 1989:9; Smith & Mustard, 2004.755; Sluiter, 2006:438).

The above-mentioned problem seems to be a global concern (Mital, 1999:246; WHO, 1999:1)
and forces companies to better manage the physical incapacity of workers in physical demanding
jobs. The management of the electricity supply company in South Africa (hereafier the company)
who realised that this problem was also prevalent in their workforce, developed minimum
physical ability task requirements, that represent the physical work demands, for all the
physically demanding jobs (Lubbe, 2003b:4). These minimum requirements enable the company

to determine which workers do not have the physical work capacity to perform their physical
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work demands and to implement the necessary management process, such as a worksite wellness

program, to address the problem.

Hence the objective of the study were to determine the:

2)

b)

role of gender on the physical work capacity profile of workers in the company based
on the minimum physical ability task requirements of their job;

role of age on the physical work capacity profile of workers in the company based on
the minimum physical ability task requirements of their job;

effect of a worksite wellness program on the physical work capacity profile of
workers in the company based on the minimum physical ability task requirements of

their job.

Summary of results

a)

b)

The physical work capacity of male workers in this population are practically
significant greater than that of female workers with the same job-related minimum
physical ability task requirements.

Practically significant more female workers do not have the minimum physical work
capacity required by their job, than male workers.

The physical work capacity of workers in physically demanding jobs within this
company declines with aging.

The age-related decline in physical work capacity for male workers is to such an
extent that from the age of 60, the physical work demands of their job exceed their
physical work capacity.

The age-related decline in physical work capacity for female workers is to such an
extent that, in general, the indication is that they will never have the required physical
work capacity based on the minimum physical ability task requirements of their job,
for it is predicted that from the age of 18, the physical work demands of their job

exceed their physical work capacity.
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f) A worksite wellness program assists workers whose physical work capacity profile
does not meet the minimum physical ability task requirements of their job, to regain
the required physical work capacity.

g) A worksite wellness program provide an alternative option to managing the physical
work capacity of their workers, other than ill-health retirement, retrenchments or

prolonged sick-leave.

vii
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Die verband tussen ouderdom, geslag, fisieke werksvermoéprofiel en
'n beroepsgerigte welstandsprogram vir werkers in “n

elektrisiteitsvoorsieningsmaatskappy

Sleutelwoorde: fisieke werksvermoé, ouderdom, geslag, beroepsgerigte welstandsprogram,

voorindiensnemingevaluasie, elektrisiteitvoorsieningsindustrie
3. Probleem en doel van die studie

Werkers wat fisiek intensiewe werkstake verrig het in die afgelope dekade 'n hoé voorkoms van
werksverwante beserings en ander verwante fisiecke afwykings getoon (Dempsey & Hashemi,
1999:183; Mital & Ramakrishnan, 1999:74; WHO, 1999:1, Weir & Nielson, 2001:128; Cox et
al., 2003:6). Dit het tot werksafwesigheid, verlore werkstyd en swak werkskwaliteit aanleiding
gegee wat op hul beurt weer tot verhoogde kostes aan jaarlikse werker kompensasie-eise,
mediese behandeling, en algemene produksieverliese gelei het (Ciriello & Snook, 1999:149;
Mital, 1999:246-247; Cox et al., 2003:6). Hierdie tipe beserings en/of werksongeskiktheid vind
gewoonlik plaas wanneer die fisieke eise van die werkstake die fisiecke vermoé€ van die werker
oorskry (Chaffin, 1974:251-254; Fraser, 1992:24; Shrey, 1997a:8). Twee tipes werkers word
algemeen in hierdie verband deur bestuur uitgewys, naamlik die ouer werkers en vrouens wat
aan werkstake met 'n hoé fisieke vereiste blootgestel word (Ayoub & Mital, 1989:9; Smith &
Mustard, 2004:755; Sluiter, 2006:438).

Bogenoemde probleem blyk ‘n wéreldwye bekommernis te wees (Mital, 1999:246; WHO,
1999:1) wat meebring dat bestuur van maatskappye genoodsaak word om die fisieke onvermoé
van hul werkerskorps in fisiek intensiewe werkomgewings beter te bestuur. Die bestuur van ‘n
elektrisiteitsvoorsieningsmaatskappy in Suid-Afrika (hierna verwys as EVM) het op grond van
hierdie tendens wat ook sigbaar in hul eie werkerskorps was, minimum fisieke werksvermoé
profiele ontwikkel vir werke met inherente fisicke taak vereistes (Lubbe, 2003b:4). Hierdie
profiele stel die EVM in staat om die fisieke werksvermoé van hul werkers beter te bestuur deur

te bepaal watter werkers nie oor die fisicke vermoé beskik om hul fisiek intensiewe werkstake te
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verrig nie en die nodige bestuursproses, soos 'n beroepsgerigte welstandsprogram, in te stel om

die probleem aan te spreek.

Gevolglik was die doel van die studie om te bepaal wat die:

a) rol is van geslag op die fisieke werksvermoé van werkers in die EVM op grond van
die minimum fisieke taakvereistes van hul werk;

b) rol is van ouderdom op die fisicke werksvermoé van werkers in die EVM op grond
van die minimum fisieke taakvereistes van hul werk;

c) effek is van 'n beroepsgerigte welstandsprogram op die fisiecke werksvermoé van

werkers in die EVM op grond van die minimum fisieke taakvereistes van hul werk.
Kern van die bevindings

a) Die fisieke werksvermoé van manlike werkers is praktiese betekenisvol groter as die
van vroulike werkers op grond van die minimum fisieke taakvereistes van hul werk.

b) Prakties betekenisvol meer vroulike werkers as manlike werkers, voldoen nie aan die
minimum fisieke taakvereistes van hul werk nie.

c) Die fisieke werksvermoé van werkers met fisiek intensiewe werkstake neem af, met
'n toename in ouderdom.

d) Die ouderdomverwante afname in fisiecke werksvermoé van manlike werkers is tot so
“n mate dat vanaf die ouderdom van 60 jaar, die fisiecke taakvereistes van hul werk hul
fisieke werksvermoé oorskry.

e) Die ouderdomverwante afname in fisicke werksvermoé van vroulike werkers is tot so
‘n mate dat oor die algemeen hul nooit die vereiste fisiecke werksvermoé het nie,
omrede die beraamde ouderdom waarop die fisieke taakvereistes van hul werk hul
fisieke werksvermoé oorskry, 18 jaar is.

f) “n Beroepsgerigte welstandsprogram ondersteun werkers wie se fisiecke werksvermoé
profiel nie aan die minimum fisieke taakvereistes van hul werk voldoen nie, om die

vereiste fisieke werksvermoé te verkry.
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g) 'n Beroepsgerigte welstandsprogram verleen 'n alternatief vir die bestuur van
werkers met onvoldoende fisicke werksvermoé anders as ongeskiktheidsaftrede,

voortdurende siekeverlof of afdanking.

Xi
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The problem and objective of study
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1.1 Background

Workers in physically demanding jobs have, over the last decade, shown a high incidence of
work-related injuries as well as other related physical disorders (Dempsey & Hashemi,
1999:183; Mital & Ramakrishnan, 1999:74; WHO, 1999:1;, Weir & Nielson, 2001:128; Cox et
al., 2003:6). This has been shown to lead to absenteeism, lost work time and poor work quality
which in turn give rise to increased costs of yearly worker compensation claims, medical
treatment and general loss of production (Ciriello & Snook, 1999:149; Mital, 1999:246-247; Cox
et al., 2003:6). For example, the World Health Organization indicates that work related injuries
and illness kill an estimated 1.1 million people worldwide every year. This is roughly equal to
the number of worldwide deaths due to malaria each year (WHO, 1999:1). Research indicates
that these types of injuries and/or work disability usually occur when the physical demands of
the work tasks exceed the physical work capacity of the worker (Chaffin, 1974:251-254; Fraser,
1992:24; Shrey, 1997a:8). Two types of workers are usually pointed out by management in this
regard, namely the older workers and females that are exposed to tasks with a high physical
demand (Ayoub & Mital, 1989:9; Smith & Mustard, 2004:755; Sluiter, 2006:438).

Certain industries in South Africa, such as the electricity supply industry and mining industry,
have realized for quite some time the importance of managing the physical capacity of workers
(Morrison ef al., 1968:185; Lubbe, 2003b:4). One such method used by employers as described
by Fraser (1992:67-79), deals with the assessment of the physical abilities of the workers
according to the demands of their work tasks. This method deals with the development of
minimum physical ability task requirements for these jobs. The worker or potential worker’s
physical work capacity is then measured against the inherent physical demands of the work
tasks. This physical work capacity profile that is drawn up for the worker will then help the

employer to safely provide, select, train and place the worker in the workplace.
1.2 Problem statement

Due to factors such as the worldwide ageing population effect (WHO, 1993:1-49; De Zwart ef
al., 1995:1; lmarinen ef al., 1997:49; Sluiter, 2006:429-432) and the high unemployment rate in

South Africa (Statistics South Africa, 2002:169), companies are experiencing an increasingly
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ageing working community. This has the effect that workers remain in their existing jobs for
longer, simply just to have work (Lubbe, 2003b:77). This increase in the number of ageing
workers in the working environment leads to, amongst others, an increase in physical injuries
that usually occurs as a result of these worker’s inability to handle the physical demands of the
work (De Zwart et al.,, 1995:8;, WHO, 1999; Ilmarinen, 2001:546; Sluiter, 2006:429-440).
Researchers agree that ageing goes hand in hand with a decline in physical work capacity and is
characterized by a diminished aerobic capacity and muscular capacity (Shephard, 1999:337-338;
Ilmarinen, 2001:547-548; Lubbe, 2003b:105-106; Sliter, 2006:434-436). The research,
however, that investigates the relationship between the ageing worker’s physical work capacity
and his/her physically demanding tasks based on the minimum physical ability task

requirements, is limited.

Furthermore, due to the inception of human rights legislation in South Africa, such as the
Employment Equality Act 55 of 1998 and the Promotion of Equality and Prevention of
Unreasonable Discrimination Act 4 of 2000 (South Africa, 1998 & 2000), together with high
poverty prevalence (ILO, 2000:1-57; Messing & Ostlin, 2006:vi), females are increasingly being
employed in the labour industry, without taking into account all the aspects of the physical
demands of the work tasks (Kelsh & Sahl, 1996:1050; WHO, 1999:4). This forces companies to
favour the employment of females, even in jobs with physically demanding tasks that were
previously only carried out by males. The consequence of this is that increasingly more females
are exposed to tasks that, due to the physically demanding nature of the job, historically had a
higher incidence of injury and were mainly designed with the male physique in mind (Kelsh &
Sahl, 1996:1050; Mac Duff et al., 2005:25). The above-mentioned problem is a worldwide
concern (Mital, 1999:246; WHO, 1999:1), which means that management of companies should
be urged to better manage the physical shortcomings of their staff in physically demanding jobs.

The management of an electricity supply company in South Africa (hereafter the company) who
realised that this trend was also prevalent in their workforce, developed minimum physical
ability task requirements, that represent the physical work demands, for all the physically
demanding jobs (Lubbe, 2003b:4). These minimum requirements enable the company to
determine which workers do not have the physical work capacity to perform their physical work

demands effectively regardless of gender or age, and are thus at risk for work related injury or
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disability (Matheson, 1996:168-188; Lubbe, 2003b:4). It also allows the implementation of the

necessary management program, such as a worksite wellness program, to address the problem.

The literature on worksite wellness programs seems to indicate that the worksite is ideal for
wellness programs, and these programs lead to substantial benefit to the employee and employer
alike (Aldana, 2001:296; Golaszewski, 2001:332; O’Donnell, 2002:xv; Serxner ef al., 2006:1).
However, the literature on worksite wellness programs for workers in physically demanding jobs
is limited and therefore requires more research to determine the effect on their physical work
capacity based on the minimum physical ability task requirement of their job, and if such a
program could assist those workers whose physical work capacity does not meet the minimum

physical work capacity of their job, to attain those requirements.
The resulting questions that this research aims to answer are as follows:

a) what the role of gender is on the physical work capacity profile of workers in the
company based on the minimum physical ability task requirements of their job;

b) what the role of age is on the physical work capacity profile of workers in the company
based on the minimum physical ability task requirements of their job;

c) what the effect of a worksite wellness program is on the physical work capacity profile of
workers in the company based on the minimum physical ability task requirements of their

job.

The answers to these questions can give management of the company clarity concerning the
effect that older workers and an increasingly female work force, has on their physical work
capacity to perform their physically demanding tasks. It can further be determined whether a
worksite wellness program can improve the workers’ physical work capacity to perform their

work and maintain it above the minimum physical ability task requirements of their job.
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1.3 Objectives

The objectives of this study are to determine the:

a) role of gender on the physical work capacity profile of workers in the company based on
the minimum physical ability task requirements of their job;

b) role of age on the physical work capacity profile of workers in the company based on the
minimum physical ability task requirements of their job;

c) effect of a worksite wellness program on the physical work capacity profile of workers in

the company based on the minimum physical ability task requirements of their job.
1.4 Hypothesis
This research is based in the following hypothesis:

a) The physical work capacity profile of females in the company do not meet the minimum
physical ability task requirements of their job;

b) The physical work capacity profile of the ageing workers in the company do not meet the
minimum physical ability task requirements of their job;

c) A worksite wellness program can improve the physical work capactty profile of workers

in the company based on the minimum physical ability task requirements of their job.
1.5 Structure of the thesis

The structure of the thesis was prepared according to the guidelines provided by the North West
University. Chapter one gives a layout of the background and problem statement that lead to the
undertaking of this research project. The objectives and hypotheses of the research are included

in this chapter.

Chapter two gives the result of a literature review done on the physical work capacity of workers
in physically demanding jobs based on the role of age, gender and a worksite wellness program
thereon. Therefore, the main objectives of this literature review are firstly to research the use of

physical work capacity assessments in the workplace. Secondly to examine the role of ageing
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and gender on the physical work capacity of workers in physically demanding jobs and thirdly to
determine the impact of a worksite wellness programs on the physical work capacity of workers

in physically demanding jobs.

The following three chapters are all empirical research studies and are prepared for submission
as articles to the Journal of Occupational Health South Africa. The main aim of these articles is
to discuss the research methodology and results of the three objectives of this thesis. Chapter
three researches the relationship between gender and the physical work capacity profile of
workers in the company based on the minimum physical ability task requirements of their job.
The title of the article is “The role of gender on the physical work capacity profile of
workers in an electricity supply company”. Chapter four researches the relationship between
age and the physical work capacity profile of workers in the company based on the minimum
physical ability task requirements of their job. The title of the article is “The role of ageing on
the physical work capacity profile of workers in an electricity supply company”. Chapter
five researches the relationship between a worksite wellness program and the physical work
capacity profile of workers in the company based on the minimum physical task requirements of
their job. The title of this article is “The effect of a worksite wellness program on the physical

work capacity profile of workers in an electricity supply company”.

Chapter six closes the research project off with a summary of the study results, together with
conclusions reached in terms of the set hypotheses and objectives. Furthermore, this chapter
provides recommendations resulting from this study for further research as well as practical
applicability for management of businesses, professional persons and practitioners in the field of

physical work capacity.

The literature referrals in the text are supported by a Bibliography in which complete
bibliographic references are supplied, as well as studied sources that are not directly referred to,
but contributed to the study and could be located after Chapter 6. The Harvard writing style of
bibliographic referrals was used in the Bibliography, according to the specifications outlined by
the Northwest University (Van der Walt, 2006:1-48). For each of the article chapters prepared, a
reference list was included according to the Vancouver bibliographic style, as determined by the

publishers of the journal. The guidelines of this style are set out in Appendix B.
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Appendices that support the research done in this thesis are added. Appendix A supplies the
general information about the collection of data and specifically highlights the list of equipment,
informed consent with confidentiality agreement collected as well as the physical activity
readiness evaluation done. Appendix B supplies the guidelines for authors from the Journal of
Occupational Health South Africa for the preparation of an article publication. Furthermore,
information is supplied about the “Vancouver” bibliographic style used as required by the

publishers of the journal.
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2.1 Imntroduction

Despite increased automation in the workplace and a general reduction in the physical
demands of many occupations, the majority of jobs still include physically demanding
aspects (Rayson, 2000:434, Weir & Nielson, 2001:128; Cox et al., 2003:6). Some jobs such
as those in the armed service, the civilian emergency service, electricity utility industry and
many others seem to be physically strenuous, demanding high levels of cardiovascular
fitness, muscular strength and muscle endurance (Shephard, 1990:89; Rayson, 2000:434; Cox
et al., 2003:6; Lubbe, 2003b:50). Rayson (2000:434) emphasises that for occupations such as
these mentioned where the lives and safety of the public and their colleagues may be at risk,
the operational efficiency, health and safety of the workforce is of importance. Researchers
agree that operational efficiency, health and safety are ultimately dependant upon the ability
of each employee to perform the necessary tasks to the required standards (Fraser, 1992:67-
79; Rayson, 2000:434; Cox et al., 2003:10-20).

Matheson (1996:168) indicates that the effect of the worker’s impairment on his or her ability
to perform meaningful tasks is the focus of physical work capacity assessments. As such, the
physical work capacity of workers in physically demanding jobs is important to measure
because it translates the effect that the impairment of the worker has on his or her inability (or

as he terms it “disability”) to perform the task demands.

Functional Role

limitations demands

)y

Disability
Source: Matheson, (1996:168)

Figure 2.1: Interface between impairment, functional limitations,

role demands, and disability (inability)
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Matheson (1996:168) describes this disability as the employee’s uncompensated shortfalls in
responding to role demands and through Figure 2.1 explains the effect that this functional
limitations of these workers have on task demands (or as he terms it “role demands” in Figure
2.1). According to Matheson’s model, an individual has a certain impairment resulting from
environmental and personal resources for example, the state of aerobic fitness of the worker
will directly influence his/her cardiovascular endurance required to do a task. If the
impairment is sufficiently severe, functional limitation can result. If the functional limitations
are sufficiently severe and pertinent to role demands, disabilities with regard to those tasks

can result.

Therefore, it seems that by ensuring people are physically fit-for-work, by matching their
capabilities with the physical requirements of their job could be an important factor in
reducing the workers’ compensation claims, absenteeism, lost work time and poor quality of
work reported by several researchers in the previous chapter (Dempsey & Hashemi,
1999:183; Mital & Ramakrishnan, 1999:74; WHO, 1999:1;, Weir & Nielson, 2001:128; Cox
et al., 2003:6). Two types of workers are usually pointed out by management as not having
the required physical work capacity to perform their physically demanding tasks, namely the
older workers and females that are exposed to tasks with a high physical demand (Ayoub &
Mital, 1989:9; Smith & Mustard, 2004:755; Sluiter, 2006:438). The objective of this
literature review is threefold; firstly to research the use of physical work capacity assessments
in the workplace. Secondly, to examine the role of ageing and gender on the physical work
capacity of workers in physically demanding jobs and thirdly to discuss the impact of
worksite wellness programs on the physical work capacity of workers physically demanding

jobs.
2.2 The use of physical work capacity assessments in the workplace

The primary reason for assessing the physical work capacity of workers in physically
demanding jobs is to ensure that an individual is fit to perform the tasks involved effectively
and without risk to his/her own or other worker’s health and safety (Cox et al., 2003:7).
Much of the early fit-for-work assessments focused on cognitive abilities, but due to the
change in legislation, and the increase in manual labour related injuries, the need for pre-
employment physical work capacity tests became imperative (Jackson, 1994:53). In 1982,

Campion (1983:528) suggested that there was a need for better methods of selecting
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personnel for physically demanding jobs for at least three reasons. First, equal employment
opportunities legislation resulted in greater number of females and handicapped individuals
seeking employment in jobs requiring high levels of physical ability. Second, there was
evidence suggesting that physically unfit workers had higher incidences of lower back
injuries. Lastly, pre-employment medical evaluations used alone were inadequate for

personnel selection in physically demanding jobs.

According to Myers ef al. (1993:311) research has generally taken two different approaches
in determining the physical work capacity of workers in physically demanding jobs. One
approach involves efforts to identify the physiological components that underline physical
work capacity. In this literature, physical work capacity is described as a function of the
combination of strength, cardiovascular endurance, utilization of energy pathways, and range
of motion at joints (Myers et al., 1993:311). The second approach examined individual
differences in physical work capacity and the empirical correlations among these abilities
such as static strength, dynamic strength, explosive strength, trunk strength, flexibility and
cardiovascular endurance (Myers et al., 1993.311). This is also the approach adopted by the
company in the current study when developing minimum physical ability task requirements
for their workers performing physically demanding tasks. Some of the researchers that made
significant contributions to this field of study include Fleishman (1964), Baumgartner and
Zuideman (1972), Meyers et al. (1993), and Jackson (1994). The physical abilities required
according to the second approach, will be examined in more detail in the next section for it

has relevance to the study population in this thesis.
2.2.1  Physical abilities required by workers to perform physically demanding tasks

Fleishman (1979:83) indicated that there is ofien confusion about the term “ability” and
“skill”. According to him “ability” refers to a more general characteristic of the individual
and is quite lasting and difficult to change. Most of these abilities, according to Fleishman
(1979:83), are a product of what is learnt. These abilities are related to the performance of a
variety of human tasks and the individuals bring these characteristics with them to work. On
the other hand the term “skill” refers to the level of proficiency to complete a specific task.
The assumption is that “skills” involved in complex activities, can be described in terms of
the more basic abilities that are needed (Fleishman 1979:83). Fleishman (1964); Baumgartner
and Zuideman (1972); Meyers ef al. (1993) and Jackson (1994) in their research describe

these basic abilities required. There are four major physical ability components described by
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these researchers out of which most of the physical work capacity tests are derived namely:
cardiovascular endurance, muscle strength, muscle endurance, flexibility and balance. Each

will be briefly discussed.
2.2.1.1 Cardiovascular endurance

Fleishman (1979:87) indicates that the cardiovascular system plays an important role during
endurance tasks. Cardiovascular endurance is regards as one of the most important
physiological factors of physical work capacity, and is required by workers in physically
demanding jobs to endure relatively strenuous activities for a sizeable time period

(Baumgartner & Jackson, 1995:225; Shephard, 1997:337).

Over the last few decades, maximal oxygen consumption (VO,-max) was considered as a
valid measurement of overall cardiovascular endurance with the objective of placing workers
in determined areas of work (De Vries ef al., 1987:1195-1204; De Zwart et al., 1995:3;
Ilmarinen, 2001:547). During most types of activities that require intensive muscle action,
there is a relationship between the increase in oxygen consumption and the increase in work
intensity (Astrand & Rhyming, 1954:218; Wilson & Corlettt, 2005:643). According to these
researchers, a person’s maximal oxygen consumption is therefore an indication of his/her

maximal work capacity.

Scott and Christie (2004:698) concluded that, when assessing workers for tasks demanding a
high level of physical effort, the workers whose maximal oxygen consumption is stretched
beyond their capability should not be exploited, in order to enable them to complete the tasks
safely. It is generally accepted that, during a normal eight hour work shift with the normal
interruptions and resting periods, a task should not exceed more than 30-40 percent of a

person’s maximal oxygen consumption (Legg & Myles, 1985:340; Wilson & Corlett,
2005:77).

2212 Muscle strength

Muscle strength refers to the maximal weight (expressed in Newton or kg.) that can be lifted,
moved or pressed by a specific muscle group in one attempt (ACSM, 1995:80). Fleishman
(1979:85) indicates that muscle strength consists mainly out of two components, namely

static strength and explosive strength. According to Fleishman (1979:85), explosive strength
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is the ability to generate maximal energy in one or more quick actions over a relatively short
period of time. It is applied in work tasks where the body must be effectively mobilized in a
very short period of time. Static strength on the other hand represents the maximal strength
that a person can exert over a short period of time without movement taking place
(Fleishman, 1979:86). In contrast with explosive strength, Fleishman (1979:86) refers to
static strength as the force that is exerted in order to pick up or push heavy objects.
Baumgartner and Jackson (1995:203) report that the muscle strength test is one of the most

common used pre-employment tests to relate strength performance to job success.

2213 Muscle endurance

Muscle endurance is known as the ability to exert physical muscle force continuously for a
reasonable period of time (Wilson & Corlett, 2005:77). According to Fleishman (1979:85), it
represents the resistance of muscles to exhaustion. Bridger (2003:77) reports that muscles
fatigue rapidly under conditions of static loading, which could be found in several physically
demanding tasks, even at low workload. Therefore, even though a static exertion such as
standing with the arm fully extended at 90 degrees to the torso only requires 10% of
maximum, musculoskeletal complaints will occur if the action has to be sustained all day at
work (Parenmark ef al. quoted by Bridger, 2003:77). Baumgartner and Jackson (1995:225)
identified two basic muscle groups important to perform physically demanding tasks that
require muscle endurance, namely: muscle endurance of the arm and shoulder girth and

muscle endurance of the abdominal muscles.
2.2.14 Flexibility

Flexibility refers to the range of movement of the different body joints that are determined by
the muscle and tendon length, as well as the ligaments that are attached to the different joints

(ACSM, 1991:50). Fleishman (1979:86) identifies two different flexibility factors, namely

a) reach flexibility which is the ability to stretch the waist and back muscles as far
forward, backward and laterally, and

b) dynamic flexibility that refers to the ability of muscles to carry out quick, repetitive
bending and stretching actions. This includes numerous lifting actions that occur

during the execution of work tasks.
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In the workplace for example, Grenier ef al. (2003:166) indicates that low back flexibility is
used as a surrogate indicator of low back health, which according to Punnett and Wegman
(2004:14) is the body part with the highest prevalence of work-related injury rates in
physically demanding jobs. However, according to Waddell and Burton (2001:128) and
Grenier ef al. (2003:172-175) researchers are still divided in their view of the effectiveness of
low back flexibility in determining risk for low back injury. The fact remains that flexibility
tests still often form part of the physical work capacity assessment of workers in physically
demanding jobs as a means to determine risk for work-related injury (Grenier, 2003:172-
175).

2.2.1.5 Balance

Balance is the ability to hold a body position despite forces pulling a person off balance
(Fleishman, 1979:87). Balance must therefore be maintained while the body is static or in
movement. Good balance abilities form one important factor with respect to efficient and safe
performance in physically demanding jobs (Punakallio, 2003:33). Work actions that require
this ability include work from heights, walking on narrow surfaces or climbing ladders,
(Fleishman, 1979:87). Jobs like construction, fire fighting and rescue work, for example,
demand intense control of balance when climbing and working on scaffolding or slippery
roofs (Punakallio, 2003:33).

In conclusion, from the literature on the use of physical work capacity assessments in the
workplace, it appears that the execution of physically intensive work tasks requires the
identification of specific physical ability components that determines an individual’s physical
work capacity. These physical ability components, according to Cox ef al. (2003:12) should
relate to the task demands of the worker’s job. They suggest that when selecting minimum
physical ability task requirements, factors such as work demands, work environment,
organizational aspects etc. should be considered when assessing workers for the workplace.
Accordingly, there will be a short discussion on the development procedure for setting
minimum physical ability task requirements for testing the physical work capacity of workers

in the work place.
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2.2.2 Development procedure for setting minimum physical ability task

requirements

Alexander et al. (1975:687) indicates that the purpose for developing minimum physical
ability task requirements is exclusively for selecting, conditioning or the correct placement of
the right person for the job. Several researchers (Fleishman, 1964, 1975, 1979; Chaffin et al.,
1977a, 1977b & 1978, Hogan, 1980a & 1980b; Ayoub, 1982 & 1991; Fraser, 1992;
Baumgartner & Jackson, 1995; Mital, 1999; Cox et al., 2003) have done extensive research in

this field to ensure that employers can compile such minimum requirements with confidence.
Most of these researchers agree that there are generally three stages that must be followed to
compile minimum physical ability task requirements. Firstly, by following thorough job
analysis techniques, it must be determined what the tasks of the job are and what physical
abilities will be required to carry out these tasks effectively. The next step is to select the
appropriate and validated tests that can be used to determine workers’ task related physical
work capacity. Lastly, a task related profile must be compiled with a reasonable minimum
standard to which the worker’s physical work capacity must comply in terms of the physical
demands of the job (Matheson, 1996:183-184).

2.2.3 The application of physical work capacity assessments in the workplace

According to a review of the literature, the application of physical work capacity assessments

in the workplace could be summarized as follows:

a) placement of employees in suitable jobs (Morrison et al., 1968:185; Shephard, 1990;
Fordyce, 1995:39; Botha ef al., 1998:24; Cox et al., 2003:18),

b) periodic surveillance of workforce to ensure early identification of high risk employees

(Campion, 1983:546; Rorke & Rorke, 2002:31, Cox et al., 2003:21-22),

c) monitor the vocational rehabilitation progress of an injured or occupationally disabled
worker (Fordyce, 1995:39; Shrey, 1997a:38-39; O’Halloran, 2002:216),

d) ergonomic redesigning of workplace (Mital, 1999:240-257; Wilson & Corlett, 2005),

e) screen applications for job disability benefits (Matheson, 1996:168-188; Shrey, 1997a:3-
53; Cox et al., 2003:7),

f) accommodating impaired workers in physically demanding jobs (Rumrill, 1999:135-136;
Schneider, 1999:159-164; Langton, 2001:27-37),
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g) determine the occupational fitness of an individual to carry out the work without being a

danger to themselves or others (Hogan & Bernacki, 1981:469; Fraser, 1992:1),

h) help individuals with the maintenance and improvement of their work-related health (De
Kort & Van Dijk, 1997:1; Lubbe, 2006a:51-60),

i) determine the effect of dangerous work circumstances and to give correct application
advice accordingly (De Kort & Van Dijk, 1997:1), and

j) provide written records in relation to the condition of the individual’s physical work

capacity (Fraser, 1992:2).

It is clear from this literature review that the application possibilities for physical work
capacity assessments are comprehensive. However, if the amount of research in the South
African context is taken as a barometer, it seems that our industries with physically
demanding jobs have not fully applied physical work capacity assessments as suggested by
the research literature, except for the electricity utility (Lubbe, 2006a:51-60) and mining
(Morrison et al., 1968:185; Malan, 2007) industries. Some organizations might argue that
human rights legislation in South Africa hinders or restricts the use of physical work capacity

assessments and, therefore, it will be reviewed in more detail in the next section.
2.2.4  The effect of human rights legisiation on physical work capacity assessments

According to Shephard (1990:90), the use of formal assessments of physical work capacity,
or as he termed it “occupational fitness”, has been greatly influenced by the human rights
legislation in Canada, and by parallel activities in the Equal Employment Opportunities
Commission in the United States. For example, the Ontario Human Rights Code of 1981
states that every person has the right to freedom from discrimination in employment on the
basis of gender, age or disability. The “equal treatment” that is required under this legislation
covers such items as recruitment, training, transfer, promotion, dismissal and layoffs of
employees. However, it does not preclude a difference of treatment if an employer can
demonstrate that gender, age or disability make it impossible for a specific category of
worker to perform the essential duties of a given job (Shephard, 1990:90). Hogan and
Quigley (1986:1193-1217) and Cox et al., (2003:26-41) emphasize the importance of testing
precedents and proofs to demonstrate and rebut prima facie discrimination as required by the

courts.

16




CHAPTER 2

South African legislation followed the international trend with the inception of the
Occupational Health and Safety Act 85 of 1993 (South Africa, 1993), followed by the
Employment Equity Act 66 of 1998 (South Africa, 1998) and the Promotion of Equality and
Prevention of Unfair Discrimination Act 4 of 2000 (South Africa, 2000). The effect of these
three acts on physical work capacity assessments, will be briefly discussed, especially the
impact it has on age and gender discrimination as well as on the electricity utility industry

(study population of this thesis).

2.24.1 Employment Equity Act 66 of 1998

The Employment Equity Act, Section 6, prohibits discrimination as follows:
e Section 6(1):

“No person may unfairly discriminate, directly or indirectly, against an employee in
any employment policy or practice, on one or more grounds, including race, gender,
sex, pregnancy, marital status, family responsibility, ethnic or social origin, colour,
sexual orientation, age, disability, religion, HIV status, conscience, belief, political

opinion, culture, language and birth”
e Section 6(2)(b):
“It is not unfair discrimination to -

Distinguish, exclude or prefer any person on the basis of an inherent requirement of a

]Ob ”

The Act thus allows discriminating under the above mentioned conditions and sets out

boundaries for medical testing in section 7(1) of the Act.
e Section 7(1):
“Medical testing of an employee is prohibited, unless-

(a) Legislation permits or requires the testing; or
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(b) 1t is justifiable in the light of medical facts, employment conditions, social policy,

and the fair distribution of employee benefits or the inherent requirements of a job.”

Botha and Heyser (2004:27) interpret the Act by suggesting that medical testing includes
tests, questions, inquiry or other means designed to ascertain, or other means, which have the
effect of enabling the employer to ascertain whether an employee has any medical condition.
According to them, it is logical that an electrician, for instance should not be colour-blind
and, therefore, it would be permissible in terms of the inherent requirements of the job to test
electricians for colour-blindness. They further suggest that it might be justifiable in the light
of the medical facts to have an employee subject himself to various physical and medical
tests if the employee, for instance, alleges that he is incapacitated to work as a result of ill

health or injury.

According to this legislation it is clear that analysing the physical work capacity based on the
minimum physical ability task requirements is seen as fair and that such assessments are
necessary to determine if employees working in jobs with inherent physical requirements, are

at risk.
2.2.4.2 Occupational Health and Safety Act 85 of 1993

The new Construction Regulations GNR.1010 of the Occupational Health and Safety Act 85
of 1993 (South Africa, 1993), that came into effect on 18 July 2003, make reference to
“physical” and “psychological fitness”. This regulation stipulates that a medical certificate of
physical and psychological fitness is required when working on heights. For example,

Construction Regulation 8: Fall Protection states that:
“It is specified that by law a fall protection plan shall include ...

The processes for the evaluation of the employees’ physical and psychological fitness

necessary to work at elevated positions and the records thereof...”

Similar regulations are made for workers working on suspended platforms, cranes,
construction vehicles and other mobile plant. It is, therefore, according to this Act, justifiable

to identify the essential physical abilities required to perform these tasks safely.
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2.2.4.3 Promotion of Equality and Prevention of Unfair Discrimination Act 4 of 2000

The Office of the Presidency announced on 9 February 2000 that the President of South
Africa assented the Promotion of Equality and Prevention of Unfair Discrimination Act 4 of
2000 (South Africa, 2000). This Act became fully operational in the second half of 2003, and
prohibits unfair discrimination on any ground, including the 16 grounds explicitly listed in
the 1996 Constitution (De Vos, 2004:5). Excerpts from the Act related to physical work

capacity are listed below.

e Section 2: Objects of the Act
“The main objects of the Act are-
(b) to give effect to the letter and spirit of the Constitution, in particular —

i. the equal enjoyment of all rights and freedoms by every person;
ii. the promotion of equality;
iii. the values of non-racialism and non-sexism contained in section 1
of the Constitution;
iv. the prevention of unfair discrimination and protection of human

dignity as contemplated in sections 9 and 10 of the Constitution;

(c) to provide for measures to facilitate the eradication of unfair discrimination,
hate speech and harassment, particularly on the grounds of race, gender and

disability”

The Act, therefore, emphasizes its purpose to prevent unfair discrimination and sets the
boundaries in section 14 whereby fair discrimination is allowed. Only those excerpts

applicable to this study are discussed below.

o Section 14;: Determination of fairness or unfairness

(2) In determining whether the respondent has proved that the discrimination is fair,

the following must be taken into account:
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(c) whether the discrimination reasonably and justifiably differentiates between
persons according to objectivity determinable criteria, intrinsic to the activity

concerned.
(f) whether the discrimination has a legitimate purpose.

According to the legislation discussed in this Act it is clear that, in the same manner that the
Employment Equity Act 66 of 1998 and the Construction Regulations in the Occupational
Health and Safety Act 85 of 1993 prohibits the unfair discrimination of people, especially on
the grounds of race, gender and disability. It is, however, seen as fair discrimination when it
is intrinsic to the activity concerned or has a legitimate purpose, such as assessing physical
work capacity, to determine if employees working in jobs with inherent physical
- requirements may place them at risk. Therefore, ageing workers or males and females in
physically demanding jobs, identified by the physical work capacity assessment as not having
the necessary physical ability to perform their physically demanding tasks, could be managed

accordingly.

From the literature review related to the effects of human rights legislation on physical work
capacity assessments, it is evident that there are clear boundaries set for physical work
capacity assessments. Botha ef al. (1998:22) emphasizes that failure to integrate the physical
work capacity assessment with legal requirements may give rise to costly liability for the
employer on the basis of unfair discrimination. However, there are still several advantages for
employers to perform physical work capacity assessments that are fair according to human

rights legislation, and will be briefly discussed in the next section.
2.2.5 Advantages of physical work capacity assessments

The advantages related to the use of physical work capacity assessments are that it can lead to
decreased compensation costs and a 22% decrease in absenteeism (Cox et al., 1987:434).
Their study also found that workers that were placed according to their task-related physical
work capacity showed a 16.2% lower worker turnover than unplaced workers. In addition, a
longitudinal study (3 years) by Borofsky and Smith (1993:113) showed that the application of
physical work capacity assessments before employment also lead to a marked reduction in
worker turnover in the first 60 days after employment. They also found that physically fit

workers that were correctly placed, were more productive than workers that were not fit
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based on the physical task demands. De Kort and Van Dijk (1997:5) showed that physical
work capacity assessments based on the physical task demands also contributed to a decrease
in sick leave and a marked increase in productivity of workers that complied with the

physical task demands.

This literature review therefore suggests that there are clear benefits for the employee and
employer alike. It seems that the employee could benefit from a healthy and prolonged
working career while the employer could benefit from a safe and productive workforce.
Subsequently the use of physical work capacity assessments in different industries will be

discussed.
2.2.6  The use of physical work capacity assessments in different industries

Several industries have been highlighted by the literature as having work tasks that are
physically demanding (Jackson, 1994:74-84; Punnett & Wegman, 2004:14; Parkhouse &
Gall, 2004:660-670; Christie, 2006:16). The mining, fire fighting and timber industries are
the most commonly known industries in this regard. However, the electricity utility industry
is also regarded by some researches as one of those industries with high physical demands
(Parkhouse & Gall, 2004:660-670; Lubbe, 2003b:46). These four industries and there relation

to physically demanding tasks will be discussed briefly in the next sections.
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2.2.6.1 Mining

Morrison et al. (1968:185) stated that despite the technological advances made in the mining
industry, especially in South Africa, the industry is largely dependent on the ability of
workers to carry out manual labour. According to researchers, it still constitutes a sizeable
percentage of the workers’ task requirement (Morrison ef al.,, 1968:185; James, 2006:8;
Malan, 2007). For example, certain tasks require light work while others require periods of
activity that are more strenuous, however, several tasks, from a physiological perspective,
require a high level of energy consumption over periods of a few hours (Morrison et al.,
1968:185; Strydom & Williams, 1969:262-265). Further, the typical mining environment
requires performing tasks in awkward body postures, manually handling material, repetitive
movements, high physical work load and with high thermal stress (Renz, 2004:22; James,
2006:8). This could explain the high ill-health retirement prevalence of mine workers due to

musculoskeletal and cardiovascular conditions reported by Cox et al. (2003:6).
2.2.6.2 Fire fighting

The fire-fighting occupation is regarded as one of the most dangerous and physically
demanding work environments in the public sector (Buckwalter & BiNubile, 1997:126-133,;
Sothmann et al., 2004:874). The findings of a survey at 62 fire departments in the USA
indicate that most of the staff sees physical capacity as the most important task dimension
(Buckwalter & BiNubile, 1997:126-133). Jackson (1994:77) reports that the physiologic
response of fire fighting is the focus of many researchers, and indicates that during fire
fighting, the workers work for an average of 15 minutes at about 88% of their maximal heart
rate (Jackson, 1994:77). Sothmann et al. (2004:874) suggests that a minimum physical
performance standard should be applied to all fire-fighters potentially engaged in fire

suppression activities.
2.2.6.3 Timber

The main work tasks of timber harvesting are the felling of trees and cross-cutting of the
felled trees into sections by a worker referred to as a Chainsaw Operator (Christie, 2006:16).
These workers are followed by a group of predominantly female de-barkers who are
responsible for removing the bark from the trees with the aid of an axe. Lastly, these logs

which have been ‘debarked’ are then positioned onto a ‘stack’ by a group of workers referred

22




CHAPTER 2

to as Stackers, in preparation for removal from the area (Smith et al., 1985:656; Christie,
2006:16). The terrain is often steep, uneven and covered with forest debris, the environmental
conditions harsh and the work itself is physically demanding (Lilley et al., 2002; Christie,
2006:16; Malan, 2007). Furthermore, the tools of the trade are sharp, heavy and dangerous if
not used and maintained properly (Parker et al., 1999).

2.2.6.4 Electricity Utility

The electricity utility technician jobs require the construction and maintenance of electrical
power lines (Lubbe, 2003b:46; Gall & Parkhouse, 2004:672). In a physical demand analysis
performed in previous studies, the electricity utility technician occupations were classified as
being highly physically demanding (Doolittle ez al. 1988, Parkhouse & Gall, 2004:660-670;
Malan, 2007). Malan (1999:1-22), and Gall and Parkhouse (2004:672-680) identified
essential physical abilities necessary to perform the minimum physical ability task
requirements of the electricity utility technician, which include strength, cardiovascular
endurance, muscle endurance and flexibility components. Eskom (study population of this
thesis) for example, has 17 jobs in 4 departments for which minimum physical ability task
requirements have been set due to the physically demanding nature of the job (Lubbe,
2003b:46). The physical work capacity components tests used for these workers are listed in

Table 2.1 as reported by Lubbe (2003b:50-59).

Table 2.1: Physical work capacity test components for Eskom employees

Component Test
Blood Pressure Resting blood pressure
Cardiovascular endurance 3 min. Step-up
Grip strength Static hand grip strength with dynamometer
Back muscle strength Static back strength with dynamometer
Leg muscle strength Static leg strength with dynamometer
Arm-/shoulder muscle strength Static arm/shoulder strength with dynamometer
Flexibility Sit-and-reach
Abdominal muscle endurance 1-min. Sit-up

These tests are comprised out of muscle strength, flexibility, cardiovascular endurance and
muscle endurance components and are directly related to the physical task demands of the job
(Lubbe, 2003b:50).
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It is clear from the industries reviewed who perform physical work capacity assessments, that
the physical work capacity of workers performing physically demanding tasks should be well
managed to reduce work-related injury and improve worker productivity. As mentioned
earlier, two types of workers are usually pointed out by management as not having the
required physical work capacity to perform their physically demanding tasks, namely the
older workers and females that are exposed to tasks with a high physical demand (Ayoub &
Mital, 1989:9; Smith & Mustard, 2004:755; Sluiter, 2006:438). In the next section the role of
ageing on the physical work capacity of workers in physically demanding jobs will firstly be

reviewed followed by the role thereof on gender.

2.3 The role of ageing on the physical work capacity of workers in

physically demanding jobs

Ageing and the role thereof on the workforce has drawn increasing interest globally during
the last decade (Ilmarinen, 2001:546-552; Woods & Buckle, 2002:43-48; Lubbe, 2003b:28-
44; WHO, 2003:1-49; Gall & Parkhouse, 2004:671-687;). According to the 2006 United
Nations report, the world population is steadily ageing due to long term reductions in fertility
and mortality (United Nations, 2007). HIV/AIDS and unemployment are some of the factors
identified by researchers that lead to the ageing workforce in South Africa (Statistics South
Africa, 2002; Sadie, 2003:49-68; Shisana ef al., 2005; Ellis, 2007:29-52). These factors lead
to an increased responsibility on older workers to provide financially for their families and,
therefore, force them to retire at an older age (Lubbe, 2003b:30; Sadie, 2003:56; Ellis,
2007:29-52).

The increase in the number of ageing workers in the workforce has lead to an increase in
physical injuries and disabilities amongst older workers, mostly contributed by their inability
to cope with the physical work demands (De Zwart ef al., 1995:1, WHO, 1999:1; Ilmarinen,
2001:548). Researchers have recognised that ageing is associated with the progressive decline
in physical work capacity, characterised by diminished aerobic capacity and muscular
capacity, with male and female workers showing similar decline (Ilmarinen, 2001:547;
Woods & Buckle, 2002:43; WHO, 2003:1; Gall & Parkhouse, 2004:683-685;). Some of these
physiological changes with ageing and how it influences the ageing worker in physically

demanding jobs will be reviewed in the following section.
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2.3.1 Physiological changes with ageing and the influence on workers in physically

demanding jobs

The normative declines in broad physiological fitness that are associated with chronological
age have been research extensively (Sluiter, 2006:434). Sluiter (2006:434) reports that
research has revealed wide inter-individual variations in both the nature and the rate of
“normal” decline in age among “healthy” people within the same age-cohort. For example,
Sharkey (1997:294) found that a physically active lifestyle, at any age, could neutralize

certain negative changes or even improve them.

Fleishman (1964), De Zwart et al. (1995:1-9) and Ilmarinen (2001:547) indicated that
changes in physical work capacity generally concentrated on the cardiovascular and
musculoskeletal systems, body structure, and some important sensory systems. On the basis
of these findings the physiological changes with ageing on cardiovascular endurance, muscle
endurance, muscle strength and balance of workers in physically demanding jobs will be

discussed briefly.
2.3.1.1 Cardiovascular endurance

Over the last few decades, maximal oxygen consumption (VO,-max, also referred to as
aerobic capacity) was considered as a valid measurement of overall cardiovascular endurance
(Ilmarinen, 2001:547; De Vries ef al., 1987, De Zwart et al., 1995:3). Furthermore, VO,-max
was also considered as the single best variable in determining the age-related changes in

functional limits of aerobic metabolism and of the cardiovascular system (De Zwart et al.,
1995:3).

The first cross-sectional comparison of cardiovascular endurance across different age groups
was already done by Robinson in 1938 as reported by De Zwart et al. (1995:3). Evidence for
a progressive decrease in cardiovascular endurance with ageing was found in this classic
investigation. From this study, various cross-sectional- and longitudinal studies were done
that indicated that there is a linear decline in cardiovascular endurance in males and females
after the age of 20-30 years (De Zwart e al, 1995:3; Ilmarinen, 2001:547; Sluiter,
2006:433). However, according to Ilmarinen (2001:547) longitudinal studies have shown that
changes in cardiovascular endurance can be much larger at the individual level than expected.

He reports that in four years the cardiovascular endurance can decrease or increase by about
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25% in males and females after the age of 45 years. These changes are strongly dependant on
the aerobic activity, or lack of it, during the preceding years, thérefore, different levels of
exercise behaviour can have remarkable effects on cardiovascular endurance (Iimarinen,
2001:547). 1t is therefore understandable that cardiovascular endurance can become critical in

physically demanding work much earlier than expected.
2312 Muscle strength

Together with the decline in cardiovascular endurance, the decrease in muscle strength is
considered as one of the most indicative characteristics of physical ageing (De Zwart ef al.,
1995:5). In recent research, Ilmarinen (2001:547) indicated that changes in musculoskeletal
capacity can be pronounced after the age of 45-50 years and that both maximal isometric
extension and flexion strength in physically demanding jobs decrease by 40-50% during a 20
year period. These findings are in agreement with previous studies that indicate that for both
isometric and isokinetic strength there is a decline in the 5™ and 6™ decades of life, with an
accelerated decline thereafier (De Zwart et al,, 1995:6; Sharkey, 1997:337; Shephard,
1999:332; Gall & Parkhouse, 2004:683-686). For example, the comprehensive and classic
study of Asmussen and Heebell-Nielson as illustrated in Figure 2.2 reports an increase in
overall isometric strength of 25 different muscle groups from the age group 20-22 years
(100%) to age 30 years (104%) for men, whereafter an accelerated decrease takes place to
90% at age of 60 years (De Zwart et al., 1995:6). Figure 2.2 illustrates that at the age of 60
years a person generally has the same muscle strength capacity as a 15-year-old child.
Ilmarinen (2001:547) indicates that this decline in physical strength with age is similar for

blue and white collar workers and makes two important findings:

a) that the physical nature of today’s work does not prevent a decline in musculoskeletal

function,

b) that workers involved in physically demanding jobs need positive physical exercise to

stay at an average level of age related fitness.

Ilmarinen (2001:547-548) further recommends that for workers in physically demanding
jobs, the physical work load should decline with advanced age according to the normal age

decline in physical capacity (20-25%) during ages of 45-65 years.
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Source: Asmussen and Heebell-Nielson (in De Zwart et al., 1995:6)

Figure 2.2: Mean isometric strength of 25 different muscle groups in percent of
strength of 20-22 year old men (100%) in relation to age for men

2.3.1.3 Muscle endurance

The relationship between muscle endurance and age is less documented than the relationship
with muscle strength. Researchers, however, agree that muscle endurance is better preserved
with ageing than muscle strength (Wicht, 1984:22; Taylor, 1992:165; Shephard, 1997:171).
Half of the age-related decline in muscle endurance and muscle strength can be attributed to
loss of muscle mass (Shephard, 1997:171). Wicht (1984:22) indicated that the loss of muscle
mass is the result of the lessening of muscle cells with ageing and the gradual replacement of
muscle tissue with scar tissue and fat cells. Parenmark et al. (quoted by Bridger, 2003:77)
reports that musculoskeletal complaints will occur in workers with an inability to sustain their

muscle endurance all day long, such as the ageing workers.
2.3.14 Flexibility

According to Smith and Zook (1986:33), the physiological changes that are associated with
the ageing process are responsible for 98% of the loss of flexibility. The ageing process
causes a loss of joint suppleness, which can lead to a decline in general flexibility, (Sweeting,
1990:68). This decline refers to the degenerative changes that take place in the soft tissue of

the joints, by which the elastic tissue is replaced by scar tissue and leads to joint stiffness
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(Buckwalter & BiNubile, 1997:128-130). Ageing further causes thinning of the synovium,
this can lead to thinning of the joint cartilage (Wicht, 1984:22; Shephard, 1997:135).
Reduced synovial fluid secretion as a result of the ageing process, also contributes to further
joint stiffness (Wicht, 1984:223). To add to this, the change in posture as a result of
degenerative changes in articulation cartilage, shortening in tendon, ligament and muscle

lengths can also be associated with ageing (Wicht, 1984:223).

Research on the flexibility changes with ageing of workers in physically demanding jobs are
limited. However, from the discussion above, the conclusion can be made that joint stiffness
and shortened tendon, ligament and muscle length resulting from the ageing process can lead

to restricted range of movement affecting proper execution of physically demanding tasks.
2.3.15 Balance

Ageing is usually accompanied with stiffness of the hips, knees, back and neck (Wicht,
1984:223). These aspects lead to consequential posture adjustment, which contributes to the
development of the well known bent-over body position (Wicht, 1984:223; Vandervoort,
1992:181). According to Wicht (1984:223), this bent-over attitude results in the centre of
gravity moving from the back to the front of the pelvic ridge, which negatively affects
balance. Vandervoort (1992:181) further indicates that limited range of movement in the
joints, such as single dorsal flexion; has an important influence on balance. This limited range
of movement not only has an important influence on balance, but also on the corrective reflex
that is needed for balance (Wicht, 1984:223). Punakallio (2003:41) reported a decline in
functional and postural balance among workers in physically demanding jobs. She
recommends that balance demands of work and deterioration with age should be taken into

account when work ability is promoted among older workers in physically demanding jobs.

From the literature review on physiological changes with ageing of workers in physically
demanding jobs, it seems that the decrease in ability of certain physiological components
such as cardiovascular endurance, muscle strength, muscle endurance and balance could
negatively influence the ageing worker. Subsequently, the relationship between the physical
work capacity of workers and their physical work demands will be discussed in more detail in

the next section, with specific reference to the role it has on the ageing worker.
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23.2 The relationship between physical work capacity and physical work demands

with ageing

Research indicates that a negative effect on health and well-being can be expected when there
is an age related imbalance between physical work load and physical work capacity (De
Zwart et al., 1995:1-3; Shephard, 2000:467-469, Sluiter, 2006:434-435). The various
concepts involved in the study of ageing and physical demands are presented in the
conceptual model of De Zwart et al. (1995:2) illustrated in Figure 2.3 and Table 2.2. These
definitions and concepts give insight into the consequences of ageing on physical work load
and physical work capacity. In this model there are three age contributing determinants that
affect physical work capacity; namely physical work load, long-term physical health effects
and ageing itself (De Zwart et al., 1995:2). A relatively high work load can lead to an
insufficient recovery phase after work, which can result in long-term physical health effects
like chronic fatigue or musculoskeletal complaints, (De Zwart et al. 1995:3). These effects
can, according to the researchers, negatively influence the worker’s physical work capacity.
These findings have been supported by similar studies in this regard by Shephard (2000:331-
343) and Ilmarinen (2001:546-552). These researchers have recognised that ageing is
associated with the progressive decline in physical work capacity, characterised by
diminished aerobic capacity and muscular capacity, with male and female workers showing

similar decline.

WORK S|ITUATION
PHYSICAL
WORK ACTUAL POSTURES, LONG-TERM

DEMANDS WORKING MOVEMENTS, PHYSICAL PHYSICAL

+ METHOD AND WORK LOAD HEALTH
DECISION EXERTED EFFECTS
LATITUDE FORCES

A A A

A
PHYSICAL WORK CAPACITY
A
AGEING

Source: De Zwart ef al. (1995:2)

Figure 2.3: The model of “ageing and physical work demands”
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Table 2.2: Definitions of concepts used in the model of “ageing and physical
work load”
Physical work capacity: physical capacities and characteristics of a worker. Physical work capacity is
a dynamic measure. Changes may occur in a short-term period, such as changes over the day caused
by fatigue, as well as in long-term periods, such as increase or decrease in muscle strength in months
or years.
Work situation:

a) Physical work demands: physical-loading factors in the work situation responsible for physical
responses, such as muscular work strength, climate and vibration.

b) Decision latitude: extent of autonomy and possibilities for the worker to improve, or to worsen,
the work situation by means of altering the work demands.

Actual working method: the way the work is done. For example, work rate, utilization of (mechanical)

devices, lifting technique, number of breaks.

Work posture, movements and exerted forces: the sequence of body postures, movements and exerted

forces on the environment during work.

Physical workload: all temporary short-term physical responses which can be regarded as indicators of

physical workload — changes in, for example, heart rate, breathing frequency, hormonal responses and

blood pressure, but also sweating and feelings of fatigue, during work and some hours thereafter.

Long-term physical health effects: all more chronic, recurrent or permanent physical effects of

physical work-load on health, either positive or negative.

Ageing:

The concept of ageing is described here as the sum of the changes in structure and function of an

organism that occur with the passage of time. Three determinants of ageing can be distinguished,

showing a mutual interaction.

a) Biological ageing: gradual specific changes in the structure of an organism with increasing age
that do not result from disease or accidents.

b) Diseases: conditions which alters or interferes with the normal state of an organism, usually
characterized by abnormal functioning of one or more of the host’s systems, parts or organs.
Often manifested by a characteristic set of signs and symptoms.

¢) Life style; the way in which an individual lives, expressed by, the level of physical activity, eating,

drinking and smoking habits.

Source: De Zwart et al. (1995:2)

Ilmarinen et al. (1991:135-141) indicated that there is an age-related decline in physical work
capacity in relation to the same work load for younger and older workers, as illustrated by
Figure 2.4. The result of this relationship implies that the difference between a declining
physical work capacity and unchanged work demands contribﬁte significantly towards a
decreasing in the reserve capacity of the older worker which, according to Van Dijk et al.
(1990:3) increases the risk of injury. The ageing worker in physically demanding jobs is
affected the most by this age-related decline in physical work capacity (Shephard, 1999:340).
This is evident in the increasing on prevalence rates of physical complaints, injuries and
disabilities with advancing age in physically demanding jobs (Ilmarinen et al., 1991:135-141;
Tuomi et al., 1991:72-74; De Zwart et al., 1995:8; Woods & Buckle, 2002:43-44) and will be

discussed in the following section.
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Figure 2.4: Theoretical relationship between physical work capacity and physical

work demands
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Source: Ilmarinen ef al. (1991:138)

2.3.3  The impact of ageing on work-related injury rates

The findings from a number of studies on musculoskeletal health indicate that older age is a
risk factor for or associated with the prevalence of musculoskeletal problems among nurses,
railway workers and workers in various other jobs (Woods & Buckle, 2002:43). Studies on
back pain and neck pain showed that prevalence of long-term back pain increased with age
(Woods & Buckle, 2002:43). The decline in physical work capacity with age has been shown
to be a contributing factor to the increase in work injuries amongst ageing workers (WHO,
1993:32-33; Shephard, 1999:331; Ilmarinen, 2001:547-551). Furthermore, ageing workers
with lower cardiovascular endurance, muscle strength, muscle endurance and other
physiological abilities, show higher incidence of work injuries than workers whose physical
work capacity meet the physical work demands (Ilmarinen ef al.,, 1997:55; Shephard,
1999:331-341).

Hansen (1989:88) reports that another major reason for the high prevalence rate of injuries
amongst older workers is that a positive correlation exist between injury risk and job

experience. The findings of this study suggest that the older workers with more experience
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usually carry out work tasks with greater risk, and conclude that due to their greater exposure
to physically intensive work tasks, it increases the risk of work related injury (Hansen,
1989:88). On the other hand a World Health Organization Study Group (WHO, 1993:25)
suggests that the lack of sufficient experience can be an important determining factor for
injuries to new employees, but later on experience becomes less important. Although the
findings of these researchers might seem contrasting it is, however, evident that job
experience plays an important role for young and older workers in relation to work-related

injury rates.

To conclude the findings of the literature review on the role of ageing on the physical work
capacity of workers in physically demanding jobs, it seems that the physical work capacity
declines with age as expected. Further, due to the reduced physical work capacity
experienced by the older workers and their unchanged physical work demands, they have
increased work-related injury prevalence. However, it must be said that the literature on
ageing workers in physically demanding jobs is limited especially regarding the use of
physical work capacity assessments in managing these workers and subsequently requires
more research. For example, no research could be found that determined at what age the
physical work demands exceed the physical work capacity of the workers in physically
demanding jobs. Such research could be applied to scientifically determine from what age
workers in physically demanding jobs need to be managed based on their insufficient
physical work capacity. Shephard (1986:171-172) recommends that for the instance where
the physical work demands are known to exceed the physical work capacity of the older

worker, options for the employer are, to

a) maximise residual abilities by appropriate work site wellness programs,

b) optimise the design of the workstation,

c) establish compensation packages that encourage voluntary early retirement or transition
to part-time work,

d) impose mandatory retirement at a fixed age, or

e) set job related standards which must be met for continued employment.

In the next section, the role of gender on the physical work capacity of workers in physically

demanding jobs will be discussed in the same manner as with the ageing workers.
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2.4 The role of gender on the physical work capacity of workers in

physically demanding jobs

Females progressively account for a larger percentage of the active work force than in earlier
decades (Shrey, 1997a:3; WHO, 1999:5-6; Islam et al., 2001:84; Lagerlof, 2005:6). The
World Health Organization estimated that approximately 42% of the global working
population comprises of females and they have expanded into male-dominated trade and craft
occupations (WHO, 1999:4). This expansion has only recently affected South African
industries, and to a lesser extent the physically demanding jobs. In Eskom, for example,
females comprise less than 2% of the workforce in physically demanding jobs (Lubbe &
Kriek, 2004:7). Botha et al. (1998:22-25) concluded that one of the reasons might be that
physically demanding jobs were only quite recently made available to female workers in
accordance with human rights and labour legislation, namely the Employment Equity Act 55
of 1998, and the Promotion of Equality and Prevention of Unfair Discrimination Act 4 of
2000 (South Africa, 1998 & 2000). In accordance with this legislation, organisations are
forced to employ more females and will hence increase the number of these workers in
physically demanding jobs (Botha ef al., 2000:23-26). It is, however, important to keep the

physical requirements of the job in mind.

It has been stated that most of the physically demanding workplaces are usually designed
with the male physique in mind, thus making it more suited to male workers (Kelsh & Sahl,
1996:1056; WHO, 1999:6; Messing e? al., 2000:21). This places additional physical demands
on female workers in these jobs and can thus contribute to increased injury rates (Kelsh &

Sahl, 1996:1056; Messing ef al., 2000:21) and other musculoskeletal problems.
2.4.1  Gender differences in physical work capacity

Males are on average taller, larger and heavier than females (Messing & Ostlin, 2006:8). The
typical female is 0.1 meter (approximately 6%) shorter than the average male, and she also
carries a larger and differently distributed body fat that could have a substantial influence on
the performance of many physical tasks (Shephard, 2002:3). Shephard (2002:3) for example
reports that biological imposed height differences contributes to an average of 12% and 18%
male advantage for absolute muscle strength and maximal aerobic power respectively over a

female at any given age and that age-related decreases in height would influence function by
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3 to 5%, and ethnic group by 18 to 27%. Therefore, when females are exposed to the same

physical work load as males, it could place greater physical strain on them (Ostlin, 2000:9).

Research literature on gender differences in physical work capacity, however, is limited.
Graig (2006:124) indicates that the vast majority of research on physical work capacity has
investigated the physiologic responses in males while comparatively few articles have
focused on females or on gender differences. Consequently, research investigating the role of
gender on various components of physical work capacity is still evolving. The main reason
could be the fact that females have only recently entered physically demanding jobs as

mentioned earlier.

Research on strength differences among genders, however, is well documented. Researchers
are generally in agreement that there is no difference in strength per lean body weight
between males and females. However, the absolute strength of males is greater, mainly due to
a larger muscle mass (Falkel er al., 1985:1667, Shephard 1997:306; Mac Duff er al,
2005:21). Snook and Ciriello (1991:1210) report that a female’s average lifting strength is
only 50% of that of a male, although, the difference for pushing and pulling strength in the
horizontal plane could be smaller. Ostlin (2000:9) reports that females, on average, can only
achieve 60 or 70% of male’s muscular strength as their muscle fibres are more slender and
shorter. Thus, a 20 kilogram lift for a female is equivalent to a 33 kilogram lift for a male
(Ostlin, 2000:9).

242  Gender and work-related injury rates

Few epidemiological studies have evaluated the risk of work-related injuries of females in
physically demanding jobs. Most of these studies focus on specific occupations or industries
(Kelsh & Sahl, 1996:1050-1058; Sahl et al., 1997:287-292; Gluck & Oleinick, 1998:1572-
1586; Berkowitz et al., 1999:412-418; Islam et al., 2001:84-91;, Cox et al., 2003:6) and
suggest that females are at higher risk than males for work-related injuries, particularly
musculoskeletal injuries (Islam et al., 2001:84). In general, the literature on musculoskeletal
involvement in the workplace revealed that female workers are more likely to experience a
musculoskeletal problem in physically demanding jobs than male workers (Kelsh & Sahl,
1996:1050; Messing et al., 2000:43; Woods & Buckle, 2002:49; Messing & Oslin, 2006:49).
In a study by Smith and Mustard (2004:754) on the associations between physical work

demands and work injury rates between males and females, they found that although males in
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physically demanding jobs have higher injury rates that are acute and traumatic in nature,
females have twice the risk of chronic musculoskeletal injuries. In a study by Kelsh and Sahl
(1996:1050) they reported that although the crude injury rates by gender suggested that male
electricity utility workers were at higher risk for occupational injuries than females, they
found elevated acute and chronic injury rate ratios for female electricity utility workers. Thus,
in this study, the unadjusted rates in males are explained by the fact that occupation was a
very strong confounder in the relation between work-related injuries and gender. These
findings are consistent with earlier studies among postal workers (Zwerling et al., 1993:46-
55), semiconductor industry workers (McCurdy ef al., 1989:500), and army trainees (Jones et
al., 1993:708).

Smith and Mustard (2004:750) suggest that interpreting male and female injury rates that
have not accounted for the differential participation of males and females across occupations
and industries will likely lead to inaccurate assessment of the risk of injury between genders.
According to them, the reported greater likelihood of males to be injured at work by some
studies (Bureau of Labour Statistics, 1998, Human Resources Development Canada, 1999,
Dupre, 2002) may be partially representative of the differing job tasks and exposures which
are more predominantly assdciated with male labour force participation, rather than personal
characteristics of male labour force participants (DeLeire & Levy, 2001; Islam ef al.,

2001:84-94; Payne & Mustard, 2002:138-145).

Possible explanations provided by the research literature for these gender differences in

injury rates could be summarized as follows:

(a) Insufficient physical capacity to perform high risk task assignments (Falkel et al.,
1985:1667; Islam et al., 2001:84; Shephard, 2002:3).

(b) Workplace designs are more appropriate for one gender’s average body size or shape
(WHO, 1999:5; Messing et al., 2000:31; Islam ez al., 2001:84; Smith & Mustard,
2004:754).

(c) Females have additional physical and stress demands due to parental and household
responsibilities (Messing & Ostlin, 2006:10-13; Kane, 2006:29).

(d) Females are more likely to report injuries (Zwerling ez al., 1993:50; Kelsh & Sahl,
1996:1055).

(e) High risk work techniques to suit their specific physical capabilities (Courville ef al.,
1991:163, Woods & Buckle, 2002:50).
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() Within the same integrated job role, team dynamics result in differences in risk

exposure that vary according to gender (Messing & Elabidi, 2003:83).

It is therefore evident from the literature that when considering individuals for physically
demanding jobs on the basis of gender, some females will impose an increased risk for injury
due to their gender-specific prevalence rates of injuries reported in these jobs. Islam ez al.
(2001:91) suggests that the evidence provided on gender differences in injury rates may
justify the need for developing injury prevention programs such as specialized training,

worker placement, or workplace design modifications, particularly for females.

In conclusion, although the literature on the role of gender on the physical work capacity of
workers in physically demanding jobs is limited, there is an indication that researchers
generally agree that the physical work capacity of males are superior compared to females.
Secondly, due to the reduced physical work capacity of females to perform their physically
demanding work tasks, they seem to experience an increased prevalence rate for work-related
injuries. However, no literature could be found that examined the physical work capacity of
females in physically demanding jobs based on the minimum physical ability task
requirement of their job. Such research could give insight into the causes of the high injury

rate and poor performance observed by researchers amongst these female workers.

2.5 The impact of worksite wellness programs in improving the

physical work capacity of workers in physically demanding jobs

During the last decade there has been an increase in the number of companies offering
worksite wellness programs for high-risk employees declared unfit for duty, as a way to
improve their work capacity and accelerate return to work (Aldana, 2001:296; Golaszewski,
2001:332; O’Donnell, 2002:xiv; Darling, 2005:52; Serxner ef al., 2006:1). These programs
offered to employees focus on a total wellness approach in reducing injury risk and
improving productivity, and not merely directed at physical fitness per sé (Aldana, 2001:296;
Golaszewski, 2001:332; O’Donnell, 2002:xv; Serxner ef al., 2006:1). Due to the diverse
understanding of the term “wellness”, it is necessary to define wellness in the context of this
study. The World Health Organization states that health goes beyond disease management
and includes optimal physical, spiritual and social well-being (WHO, 1948). Their definition

for health that has not been amended since 1948 states that:
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“health is a state of complete physical, mental and social well-being and not

merely the absence of disease or infirmity” (WHO, 1948).

There are similarities between the official definition of “health” by the World Health
Organization that describes health as a state of complete well-being and Merriam-Webster’s

collegiate online dictionary definition of “wellness”, namely:

“the quality or state of being in good health especially as an actively sought goal”
(Merriam-Webster, 2007).

Both these definitions refer to the term “wellness” and describe it as a quality state of life.
Travis and Ryan (1988:xvii) explain this state of wellness with an illness/wellness-continuum
(see Figure 2.5). According to the authors, wellness is not a static state where one is either
well or ill, rather, there are levels of wellness, just as there are levels of illness. High-level
wellness is situated at one end of the continuum, while premature death is located at the other
end. Travis and Ryan (1988:xvii) further states that moving toward high-level wellness will

involve the three steps of awareness, education, and growth.

Figure 2.5: The illness/wellness continuum

Mature
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Source: Travis and Ryan (1988:xvii)

Dreyer (1996:30-39) reports that several researchers have set out to describe the concept of
“wellness” with some sort of model. For example Hettler’s 6 Dimensions of Wellness
(Figure 2.6) consists of the physical, spiritual, emotional, intellectual, social and occupational

dimensions.
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Figure 2.6: Hettler’s 6 Dimensions of Wellness

Source: Hettler (2007)

This model, developed in 1977 by Dr. Bill Hettler, co-founder and president of the Board of
Directors of the National Wellness Institute is one of the most internationally used models
that has been adopted by many universities, corporate, and public health programs (Health

Promotion Advocates, 2007).

There are similarities between the model of Hettler and the Wellness Model used by Eskom
which 1s related to this thesis. The Eskom Wellness Model as developed by Lubbe (1997) 1s
illustrated in Figure 2.7. According to this model there are three primary dimensions namely
body, mind and soul that are inter-connected to each other (Lubbe, 1997). The interaction of
these dimensions shapes and influences the secondary dimensions namely, social,
occupational, emotional (Lubbe, 1997). Eskom employees are encouraged to adopt a healthy
lifestyle with balance and personal growth in all the wellness dimensions as illustrated in
Figure 2.7 (Lubbe, 2002b:17). This also formed the basis of the life skill training component
of their worksite wellness program, offered to employees whose physical work capacity did
not meet the minimum physical ability task requirements, as will be discussed in section

2.5.4.4 and Chapter 5 in more detail (Lubbe, 2002b:16-17).
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Figure 2.7: The Eskom Wellness Model

Occupational Social

Emotional

Source: Lubbe (1997)

There is no agreement in the literature regarding the number and type of dimensions that
could be found in a wellness model (Dreyer, 1996:44-45; Grace, 2001:8-24). However, most
of these models symbolize the striving of the individual to adopt a lifestyle with self-

responsibility and personal development in all dimensions of health (Dreyer, 1996:114).

Out of this literature review on defining wellness, some central understandings that seem to

be shared by researchers are:

a) not merely the absence of disease or infirmity
b) self-responsibility
c) balanced lifestyle
d) multi-dimensional

e) development towards a higher quality of life.

With this shared understanding, it is possible to promote common principles to a group of
people, such as at the worksite, as a means to create the desired change. More and more
companies, as mentioned earlier, are offering wellness programs to their employees as a
means to reduce health related costs and improve worker productivity (Aldana, 2001:296;

Golaszewski, 2001:332; O’Donneli, 2002:xiv; Darling, 2005:52; Serxner ef al., 2006:1). Cox
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(2003:7) mentions that worksite wellness programs could have different forms and focuses.

Therefore, the use of wellness programs in the worksite will be discussed in the next section.
2.5.1 The use of wellness programs in the worksite
Cox (2003:7) defines a worksite wellness program as a:

“comprehensive, multidisciplinary, and complex field that seeks to promote, improve,
and optimize health, well-being, and performance of those associated with a place of

employment”.

There are similarities in the definition of Cox and that of Opatz (1985) which defines a

worksite wellness program as:

“the systematic efforts of an organization to enhance the wellness of its members

through education, behavioural change and cultural support”.

Both of these approaches strive to enhance and sustain the wellbeing of the workers at the
worksite. Robison (2004a:8) indicates that these worksite programs move away from the
traditional biomechanical view of health towards a holistic health promotion approach. In
Table 2.3 the two approaches are contrasted. According to Robison (2004a:8) these
programmes provide the worksite professionals with an opportunity to support people’s
health and human needs in a more compassionate and effective way, instead of focusing on
controlling isolated symptomatic illnesses or behaviours. With this approach, the emphasis in
both assessment and intervention shifts from risk factors for disease to what he has termed

“supportive factors for health”.

It is thus evident then that when working with workers, for instance, those in physically
demanding jobs who do not meet the minimum physical ability task requirements, that the
worksite wellness program should focus rather on what would make them want to change
than emphasizing the risk they pose to the company or themselves. Further it seems out of the
literature reviewed that it is better for the professional to focus on bringing the best out of the
worker rather than telling the worker what the best is for them. With this understanding of
worksite wellness programs, it would be beneficial to identify some of the reasons why the
worksite is ideal for wellness programs, and subsequently will be discussed in the next

section.
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Table 2.3: Comparison of health promotion approaches

Traditional

Holistic

Disease: Main objective is

to identify and eliminate

Health: Main objective is to

address the interconnected web

Focus biomedical risk factors for  of genetic, social, emotional,
physical disease spiritual, and physical factors
that contribute to health
“Unhealthy” Behaviors:  Meaning and support:
Poor individual lifestyle Meaning in life, relationships,
Emphasis choices are considered the  work, and supportive human
primary determinants of systems are considered the
sickness and discase primary determinants of health
Fear: Reason for changeis  Happiness: Reason for change
. primarily to prevent is primarily to enhance a sense
Motivation . )
disease and premature of purpose and enjoyment of
death life
People are Bad: Left to People are good: People have a
their own devices, people natural desire and ability to
Primary , A .
. will naturally gravitate seek out healthy behaviors
Assumption
toward “unhealthy”
behaviors

Professional role

Expert: Primary job is to
police behaviors and

prescribe changes to save

Ally: Primary job is to facilitate
people’s reconnection with

their own internal wisdom

people from themselves about their body and their life

Controlling Behavior: Creating Consciousness:

Behavior change People are assisted in
Change Process techniques are used to understanding and healing life

suppress or eliminate
targeted behaviors

issues that underline illness and

behavioral struggles

Source: Robison, (2004a:8)

2.5.2

Reasons why the worksite is ideal for wellness programs

The worksite has been identified by various researchers as the ideal place for wellness
programs (Allen, 2002:202-217; O’Donnell, 2002:xiv-xxvi; Chapman, 2004a:1-6; Robison,
2004a:6-11). O’Donnell (2002:xx) states that:
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“Lifestyle changes can be facilitated thirough a combination of efforts to enhance
awareness, change behaviour and create environments that support good health
practices. Of the three, supportive environments will probably have the greatest

impact in producing lasting changes.”

Allen (2002:203) supports this view and alleges that an individual’s effort to live a healthy
lifestyle can be greatly enhanced by a supportive environment such as the worksite, and thus
makes it ideal for wellness programs. Robison (2004a:11) states that worksite wellness
programs that acknowledge the vital interconnectedness of relationships, work, and
community issues in relation to health is a critical success variable for sustained behaviour
change. It is clear from the above-mentioned researchers that the worksite could play an
important role in supporting behaviour change initiatives of employees such as those high
risk employees for work-related injuries in physically demanding jobs. Dreyer (1996:104-
108) summarizes some reasons why the worksite is ideal for wellness enhancement

programs:

a) the employees are “trapped” at work and subjected to cultural influences

b) the workplace provides opportunity for incentives as a motivation to change

c) the workplace provides the employer with the opportunity to expose the employee to an
intervention program over a long period of time

d) the workplace provides the opportunity for social support

e) the lifestyle of workers’ families will probably also be influenced

f) the employer and employee could benefit from these programs.

In summary, it seems that the worksite provides important qualities that if utilised correctly,
could support employees in their lifestyle changes, and could, therefore, assist workers that
do not meet the minimum physical requirements of their job to improve their physical work

capacity.
2.5.3  Best practices in worksite wellness programs

Worksite wellness programs that experience long-term success and are consistently
recognized as “best practice” programs share a set of common characteristics (Huber et al.,
20037, Chapman, 2004a:1-6; Darling, 2005:50; Goetzel ef al., 2005:12; Hunnicutt, 2006:2).
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According to a review of the literature, best practices characteristics that are central elements

of a worksite wellness program mostly include:

a) Building top management support (Allen, 2002:214; Chapman, 2004a:1-6; Hunnicutt,
2006:4).

b) Integrating program with organizational/business goals (Huber et al., 2003:14; Chapman,
2004a:1-6; Goetzel et al., 2005:12; Darling, 2005:51).

¢) Sound communication process (Chapman, 2004a:1-6; Darling, 2005:51).

d) Use of the stages of change concept (Prochaska & DiClemente, 1983:390-395; Levesque
et al.,, 1999:226-241).

e) Creating supportive cultures (Allen & Kraft, 1980:257; Allen, 2002:202-217; O’Donnell,
2002:xxiii).

f) Incentive recruitment procedures (Chapman, 2005b:189; Hunnicutt & Chapman, 2005:1-
62; Chapman, 2006:431-432).

g) Targeted personal communication (Lubbe, 2004a:6-8; Darling, 2005:51; Goetzel et al.,
2005:14).

h) Measurement of results (Aldana, 2001:296-320; Edington, 2001:341-349; Ozminkowski
& Goetzel, 2001:289-291; Chapman, 2005a:1-14; Goetzel et al., 2005:14).

i) Creating a cohesive wellness team (Allen & Kraft, 1980:181-183; Huber et al., 2003:11;
Hunnicutt, 2006:8).

It seems that these “best practices” in worksite wellness programs are focused not on simply
offering a “program of the month,” but on impacting the organizations’ bottom line.
Hunnicutt (2006:2) describes such programs as making the switch from “activity-centred” to
“results-oriented” programming. Examples and benefits of such programs that applied “best

practices” in industry will be discussed in the following section.

254 Examples of worksite wellness programs in industries with physically

demanding jobs

Few epidemiological studies have evaluated the effect of worksite wellness programs in
physically demanding jobs. Most of these studies focus on general health habits (Aldana,
2001:296-320; Edington, 2001: 341-349; Darling, 2005:1-154) and suggest that the health
improvements obtained by participants lead to significant financial benefit to the

organisation. For example, the best practice programs in both the public and private sectors
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are recognised for their achievement by the American College of Occupational and
Environmental Medicine (ACOEM). Their Corporate Health Achievement Award (CHAA)
recognises organisations with exemplary employee health and occupational and
environmental medicine practices (ACOEM, 2004). Recipients of the CHAA, according to
Darling (2005:52) may serve as model programs that demonstrate successful integration of
“best practices” in health, safety and employee well-being to improve productivity and
accomplish organisational goals. The programs of three of these organisations that have
received this prestigious award, namely Union Pacific Corporation, The Dow Chemical
Company, and Johnson & Johnson will be discussed as presented by the US Chamber of
Commerce (2005). Although these three worksite wellness programs focus on the general
workforce, it is also available to a large percentage of their workers in physically demanding
jobs. In the South African literature, two studies were found that reported the effect of a
worksite wellness program on the physical work capacity improvements of workers in
physically demanding jobs, both on Eskom employees, and will also be discussed. The five

studies will be briefly discussed
2.54.1 Union Pacific Corporation: Health Track

The “Health Track” program of Union Pacific Corporation, which is one of America’s
leading transportation companies, operating the largest railroad in North America (Union
Pacific Corporation, 2007), is made available to all employees and their spouses. This
program is comprised out of wellness assessments that are followed up with independent
study guides, stage-based mailings, telephonic health coaching, videos, tobacco cessation
program, and lifestyle management classes. Furthermore, 535 contracted fitness facilities
provide free exercise opportunities for all employees. Wellness improvements are rewarded
through the company’s employee reward and recognition process. The key finding of the
program is a 10% reduction in lifestyle-related health care claims. Mr. Davidson, Chairman,

President, and Chief Executive Officer (CEO) of Union Pacific Corporation say that:

‘By investing in a wellness program, we are protecting our most important asset—our
employees... An aging workforce and continued health care cost increases, however,
this means Union Pacific will continue working to improve its Health Track wellness

program for long-term success.” (US Chamber of Commerce, 2005.)
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Although, this program is:not directed at workers in physically demanding jobs per sé, we
could assume that a large majority of the rail road workers perform tasks that are physically
demanding, and that these workers participate in the worksite wellness program of the

company.
2.5.4.2 The Dow Chemical Company: Good Health for the whole self

The “Good Health for the whole self” program of Dow Chemical Company, which
manufactures chemical, plastic and agricultural products (Dow Chemicals Company, 2007) is
like, the Union Pacific Corporation, made available to all employees with the objective to
improve their health status, reduce health related costs and be perceived as a valued service.
The main components of the program consist of group programs, one-to-one counselling,
web-based information, immunization, home-based and self-managed kit programs. The
company also developed a workplace health policy and included preventative health coverage
in their benefit plan. The key findings of the program were that participants had statistically
significant fewer claims for self-limited illnesses and emergency room visits than those who

did not participate. Mr. Liveris, the President and CEO of Dow Chemical Company say:

“Prevention has the power to make a real and lasting difference in our individual

quality of life.” (US Chamber of Commerce, 2005).

This is a manufacturing company, as mentioned, and therefore this program would also be

available to the large number of workers performing physically demanding tasks.
2.5.4.3 Johnson & Johnson: Healthy People

The international “Healthy People” program of Johnson & Johnson, is one of the world’s
most comprehensive and broadly based manufacturers of health care products (Johnson &
Johnson, 2007), is made available to all their employees in 57 countries. Their aim is to have
the healthiest and safest workforce in the most environmentally responsible corporation in the
world, integrate and coordinate services to improve health and productivity and control health
care costs and help employees adapt to rapidly changing business environments. The main
program components are online risk assessments, lifestyle/disease management counselling,
health risk intervention programs, environmental/cultural support, financial incentives for

participation, and the integration of health promotion strategies with the health care benefit
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plan design. The key findings of the program are savings of about $9-10 million per year
from reduced medical utilization and lower administrative expenses. They further exceeded
their smoking, blood pressure, cholesterol and physical activity health improvement targets.
Mr. Weldon, the Chairman, Board of Directors, and CEO say:

“Healthy People is all about our employees-—our greatest asset. Their actions can
improve their own health and serve as an example to their colleagues. Their efforts
will result in the success of this program and its ability to achieve long-term health

improvements and to create a motivated and productive workforce.” (US Chamber of
Commerce, 2005.)

The findings of these three award winning worksite wellness programs suggest that investing
in the health and wellness of employees could result in significant improvements to the
benefit of both the employee and the employer in terms of reduction of health care costs and
improvement of productivity, despite factors such as the ageing of the workforce.
Furthermore, the characteristics of these programs are mostly in agreement with the “best
practices” research described in section 2.5.4. Although these three worksite wellness
programs that were discussed focus on the general workforce, it is also available to a large
percentage of their workers in physically demanding jobs, and seems to benefit employees
and employers alike. The question that arises is whether it will have the same effect in
industries that specifically focus on workers in physically demanding jobs, and will be

discussed next.

2.5.44  Eskom: Physical work capacity management program for electricity utility

workers

Eskom is regarded as one of the leading organisations in South Africa in the field of health
and wellness (Teixeira, 2002). One of their programs, as reported by Lubbe (2002b:16-17)
focused on 36 workers performing physically demanding tasks. The electricity utility workers
participated in a worksite wellness program situated at 9 company Wellness Centres
distributed nationally according to the operations of the company. All the participants were at
the Wellness Centres full time for two weeks, where specialised multidisciplinary teams
attended to the health and wellness of each participant. The objectives of the program were to
empower participants to adopt a wellness lifestyle, facilitate early return to work after injury

and for them to meet the minimum physical ability task requirements of their job. The main
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components of the program included physical work capacity assessments, wellness lifestyle
training, lifestyle/diseaséw management counselling, work hardening training, the
strengthening of management and peer support, and monthly follow-ups. The key findings of
the program were that the participants had a productivity improvement of 13.9%, a physical
work capacity improvement of 12%, and an attitude towards change improvement of 12.2%.
Further, the program generated an estimated return-on-investment ratio of R1.00:R10.80 for
the company (Lubbe, 2002b:16-17).

From this study it seems that a worksite wellness program can offer more than just improving
general health, it could also assist workers in physically demanding jobs to sufficiently
improve their physical work capacity to perform their physically demanding tasks as

required.

2.5.4.5  Eskom: Worksite wellness program for food handling, house keeping and security

services

In this study, Grace (2001:iv-v) selected 68 black African food handlers, housekeeping and
security workers performing physically demanding tasks and randomly assigned them to a
control and experimental group. The experimental group participated in a 6-monthly physical
wellness program. The main objective of the program was to determine the impact of a
worksite wellness program on the sick leave, absenteeism and health-related fitness. The
main components of the program included a clinical and physical evaluation followed up
with wellness lifestyle training and a home exercise program. The key findings of the
program were a statistical significant change in some physical abilities required to perform
their physically demanding tasks and reduced lost workdays due to sick leave and

absenteeism.

According to this study it seems that a worksite wellness program could improve worker
productivity by reducing lost work days due to sick leave and absenteeism. Both of these
studies that focused on workers in physically demanding jobs indicate an improvement in
physical work capacity. However, limitations of these studies are the fact that they only
studied workers in two distinctive industries and therefore could not be generalized. More
studies are required that determine the effect of a worksite wellness program on the physical

work capacity of workers in physically demanding jobs in diverse industries.
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The literature review on the impact of a worksite wellness program on improving the physical
work capacity of workers in physically demanding jobs, therefore, indicate that the worksite
is ideal for wellness programs and that organisations that follow the “best practices” in
worksite wellness programs lead to substantial benefits for the employee and employer alike.
However, the literature on worksite wellness programs for workers in physically demanding
jobs is limited and, therefore, requires more research to determine the effect on their physical

work capacity based on the minimum physical ability requirements of their job.
2.6 Summary

The objective of this literature review was threefold: firstly to research the use of physical
work capacity assessments in the workplace; secondly to examine the role of ageing and
gender on the physical work capacity of workers in physically demanding jobs and thirdly to
discuss the impact of worksite wellness programs on the physical work capacity of workers in

physically demanding jobs.

It is clear from the literature review on the use of physical work capacity assessments in the
workplace, that the application possibilities are comprehensive. However, if the number of
research in the South African context is taken as a barometer, it seems that our industries with
physically demanding jobs have not fully applied physical work capacity assessments as
suggested by the research literature. It is also clear from literature related to industries that
perform physical work capacity assessments, that the physical work capacity of workers
performing physically demanding tasks should be well managed to reduce work-related
injury and improve worker productivity. Two types of workers are usually pointed out by
management as not having the required physical work capacity to perform their physically
demanding tasks, namely the older workers and females that are exposed to tasks with a high

physical demand.

For the ageing worker, it seems that the physical work capacity declines with age as
expected, and due to the reduced physical work capacity experienced by the older workers
and the unchanged physical work demands, they have increased work-related injury
prevalence. However, it must be stated that the literature on ageing workers in physically
demanding jobs is limited, especially regarding the use of physical work capacity

assessments in managing these workers. Subsequently more research is required to determine
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at what age the physical work demands exceed the physical work capacity of the ageing

worker, and if work ability could be sustained up to retirement.

On the role that gender has on the physical work capacity of workers in physically
demanding jobs, there is an indication that researchers generally agree that the physical work
capacity of males is superior compared to that of females. Secondly, due to the reduced
physical work capacity of females to perform their physically demanding work tasks, they
seem to experience an increased prevalence rate for work-related injuries. However, no
literature could be found that examined the physical work capacity of females in physically
demanding jobs based on the minimum physical ability task requirement of their job. Such
research could give insight into the causes of the high injury rate and poor performance

observed by researchers amongst these female workers.

The literature review on the impact of a worksite wellness program on improving the physical
work capacity of workers in physically demanding jobs revealed that the worksite is ideal for
wellness programs, and organisations that follow the “best practices” in worksite wellness
lead to substantial benefit for the employee and employer alike. However, the literature on
worksite wellness programs for workers in physically demanding jobs is limited and,
therefore, requires more research to determine the effect on their physical work capacity
based on the minimum physical ability requirements of their job, and if such a program could
assist those workers whose physical work capacity do not meet the minimum physical work

capacity of their job, to attain those requirements.
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Abstract

The aim of this study was to determine the role of gender on the physical work capacity profile of
workers based on the minimum physical ability task requirements of their job. Ten essential physical
abilities inherently required were examined for all workers in physically demanding jobs. Participants
received a physical work capacity percentage score and an “Approved” or “Rejected” physical work
capacity profile. There were 3752 male workers and 71 female workers examined. The results indicate
that the physical work capacity as a percentage of male workers in this population are practical
significant (4=0.8) greater than that of female workers in the same job. The results further indicate that
it is 7 times more likely for a male worker to receive a “Meet” physical work capacity profile than for a
female worker. This study explained some of the factual causes of the high injury rate and poor

performance observed by researches amongst female electricity utility workers.

1. Introduction

The lack of sufficient physical work capacity of females entering physically demanding jobs
in increasing numbers, is of global concern.'” The World Health Organization estimates that
approximately 42% of the global working population comprises of females and they are
expanding into male-dominated trade and craft occupations.' In South Africa, human rights
legislation (Employment Equity Act 55 of 1998; Promotion of Equality and Prevention of
Unfair Discrimination Act 4 of 2000) has accelerated this increase by forcing organisations to
employ more females even in physically demanding jobs without considering the impact on

the overall productivity.®” Most of these physically demanding jobs are usually designed with
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the male physique in mind, thus making it more suited to male workers."®® As a result of this,
there are now more females in jobs that historically experienced higher injury rates due to the
physically demanding nature and manual labour involved in these jobs.” This also places
additional physical demands on female workers and can thus contribute to increased injury
rates and other musculoskeletal ailments.”’ In general, the literature on musculoskeletal
involvement in the workplace revealed that female workers are more likely to experience a

musculoskeletal problem in physically demanding jobs than male workers.¥!!

Female workers often suffer from musculoskeletal ailments because neither the tasks nor the
equipment they use are most of the time not adapted to their physical build and functional
ability.’>"® This implies that the physical demand of the job will probably exceed their
physical ability. ®'* It has been stated that, although there is no difference in strength per lean
body weight between males and females, the absolute strength of males is higher, mostly due

to the higher muscle volume. ">

This lower strength ability of female workers could place a
higher risk on them for injury or musculoskeletal ailments, while performing physical

strenuous work tasks normally performed by male workers.'®

The increased numbers of females entering physically demanding jobs has, for example,
forced an electricity supply company (hereafter referred to as “the company”) to improve the
occupational management of these females. They developed minimum physical ability task
requirements for all jobs with inherent physical task demands in order to “fit the right person
to the job”.'®"” These minimum requirements enable the company to determine which
workers do not have the physical work capacity to perform their work duties effectively and

16,20
“* A concern of

are at risk for work related injuries or disability irrespective of their gender.
the company was whether the increased number of female workers that entered into these
physically demanding jobs, have the physical work capacity based on the minimum physical
ability task requirements of their job. Only one study could be found that dealt with gender
differences in physical work capacity and injury prevalence amongst electricity utility
workers.” In this study, Kelsh and Sahl report that female workers performing physical
intensive electricity utility duties, were at higher risk for both acute and chronic injuries than
their male co-workers. No research, however, could be found that determined the differences
in physical work capacity profile between male and female workers in physically demanding

jobs based on the minimum physical ability task requirement of their job. Therefore, the

question addressed by this study was what the role of gender is on the physical work capacity
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profile of workers in physically demanding jobs based on the minimum physical ability task
requirements of their job. Answers to this question could give the company insight into the
future occupational management of male and female workers in physically demanding jobs.
The aim of this study was, therefore, to determine the role of gender on the physical work
capacity profile of workers in the company based on the minimum physical ability task

requirements of their job.

2. Method

2.1 Study design

A cross sectional study design was used for the purpose of this study. The study focused on
determining the differences in physical work capacity profile between male and female

workers.
2.2 Study population

The research was conducted on workers in jobs for which the company had developed
minimum physical ability task requirements. The total population of male and female
workers in these jobs of the company were included in this study. The physical work capacity
profile of 3752 male workers (average age of 45 years) and 71 female workers (average age
of 28 years) were assessed according to the procedure outlined in section 2.4. The reason for
the small number of female workers (1.9%) could be explained by the fact that physically
demanding jobs was only quite recently made available to female workers, in accordance
with the equal opportunity labour legislation (Employment Equity Act 55 of 1998) ° Lubbe
and Kriek also report that several of the female applicants who applied for physically
demanding jobs in the company, failed to meet the minimum physical ability task

requirements of these jobs, and could thus not be appointed.®!
2.3  Apparatus and test protocol

The apparatus and test protocol used to determine the physical work capacity profile of
the workers, was in accordance with the company procedure as outlined by Lubbe.'® A
summary of the apparatus and test protocol used, is given in Table 1. According to this
procedure, the workers were assessed on ten essential physical abilities inherently

required by the related jobs.
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Table 1: Summary of apparatus and test protocol”

Test Apparatus Protocol

Blood Pressure Sphygmomanometer and stethoscope Systolic- and diastolic blood pressure is measured in the sitting position
after 5 minutes of rest

3 min. Step-up 25 cm. High step bench; metronome; Step up and down a bench at a rate of 100 steps per min. A metronome

stethoscope gives the rate of stepping. Heart rate is taken after 3 min. for 15 sec. and

multiplied by 4 for 1 min. heart rate

Grip strength Takai hand grip dynamometer One maximal isometric contraction of the right- and left hand with the
palms facing inwards

Back muscle Takai back/leg dynamometer, One maximal isometric contraction of the back muscles in a bent-over-

strength ergonomically developed platform to straight-leg position with a harness fitted over the lower back and
ensure correct execution hooked to the dynamometer on a platform

Leg muscle Takai back/leg dynamometer;, One maximal isometric contraction of the leg muscles in a 100-110

strength ergonomically developed platform to degrees squad position with a harness fitted over the upper back and
ensure correct execution hooked to the dynamometer on the platform

Arm-/shoulder Takai back/leg dynamometer; One maximal isometric contraction of the arm/shoulder muscles in a

muscle strength

ergonomically developed platform to

ensure correct execution

pick-up-from-the-floor position with a handle bar fitted to the
dynamometer on the platform, legs spread out backwards and the chest

resting on a cushion

Flexibility Flexibility box Push a marker (wooden block) horizontally as far as possible over a
fixed ruler while sitting in a straight leg position. One chance
1-min. Sit-up Stop watch Perform as many sit-ups as possible in 1 min. with the body in a sitting

posture with the legs 90° bent. Up-and-down movement count as one.

The results of the physical work capacity assessment for each participant was analysed by the
company Biokineticists’ according to the testing procedure described in section 2.4, to

determine the physical work capacity profile for each participant.

2.4  Testing procedure

The male and female workers were tested according to the physical work capacity testing and
classification procedure outlined in Figure 1. According to this procedure, the workers were
at first screened for readiness to perform physical work capacity testing. The screening was
done to determine their risks and test components to be excluded from the test battery. After
completion of the tests, their physical work capacity was calculated as a percentage score.
This percentage score rates the overall physical work capacity of the worker according to the

outcome of the 10 essential physical abilities tested.

# References for the apparatus and test protocol used could be found in: Lubbe JPH. Die verband tussen fisicke
vermoéns, veroudering en werkspesifieke taakprofiele van manlike werkers in 'n
elekterisiteitsvoorsieningsmaatskappy. [Dissertation]. Potchefstroom: PU vir CHO; 2003

S A Biokineticist is a specialised exercise therapist that functions in professional alliance to health and
medicine, and is recognised by and registered with the Health Professions Council of South Africa.”
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Analyse and record all relevant medical information to
determine employee readiness for physical work capacity testing

|

Determine the extent of the testing based on exclusion criteria
and supplied medical information

Explain the execution of the tests and after mutual agreement the
participant signs an informed consent

Conduct the physical work capacity test protocol

Calculate the physical work capacity of the worker as a percentage

Compare the physical work capacity (%) of the worker to the
minimum physical ability task requirement of his job

v v

(Meet) (Not meet)
The physical work capacity profile of The physical work capacity profile of
the worker meet the minimum physical the worker do not meet the physical
ability task requirement of his job ability task requirement of his job

Figure 1: Physical work capacity testing and classification procedure

The physical work capacity score (%) was then compared to the minimum physical ability

task requirements of their job to determine the physical work capacity profile of the worker.
The profile of each worker was then classified into one of the following:

(a) Meet the minimum physical ability task requirement (Meet)

(b) Do not meet the minimum physical ability task requirement (Not meet)

2.5 Statistical analysis

Statistical analysis were performed on the data using the STATISTICA software package.”
Due to the fact that this study used the total population of workers in physically demanding
jobs of the company, statistical significance, e.g. Chi-squared tests generally used for random
samples, was not relevent.”* Practical significance tests which is used to determine the effect

size of the difference between populations as described by Cohen were, therefore, used for
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this study.” Practical significance implies a large enough difference to have an effect in

practice.?

The effect size of the difference in physical work capacity as a percentage (see section 2.4)

between male and female workers was determined through the formula:

d= D—P

\p(100- p)

were pi is the percentage mean for the male workers, p, the percentage mean for the female
workers and p the average percentage mean of male and female workers.”> Cohen provides

the following guideline values to interpret d-

a) small effect: ¢=0.2,
b) medium effect: @=0.5 and
c) large effect: @=0.8.%°

Results with @=0.8 is considered as practically significant, since it indicates that the

difference in physical work capacity as a percentage between male and female workers have

a large effect.”

The odds ratio statistic was used as an effect size measure for the two-way frequency tables
that measured the percentage number of male and female workers with a “Meet” or “Not
meet” physical work capacity profile (see section 2.4). According to Steyn, the odds ratio
statistic determines the probability that one population is positive in relation to another being
negative.® Therefore, the odds ratio that either a male or a female worker is more likely to
have a “Meet” physical work capacity profile was determine through the formula:

my/(1-my)  my(1-75)

@ = =

mp/(1-m5)  mp(l-my)

2

where the proportion of male and female workers approved are z,, and 7 respectively.

Steyn give the following guidelines for the interpretation of w :
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a) small effect: w=1.5,
b) medium effect: w=2.5, and

c) large effect: =425

Results with w=4.25 is considered as practically significant, since it indicates that the
difference in the proportion of workers with a “Meet” physical work capacity profile between
the two groups have a large effect.”® This could give some insight into the probability that

female workers could meet the minimum physical ability task requirements compared to male

workers.
3. Results and discussion

The difference in physical work capacity between male and female workers is illustrated in
Figure 2.

80% 1
70% A
60% -

50% A

Physical work capcacity (%)

40% -

Male workers Female workers

Figure 2: The physical work capacity differences of male and female workers

The female workers are a small section of the population, however, practically significant
differences between male and female workers could still be observed. The physical work
capacity as a percentage for male workers is 23.3% greater than the female workers (67.4%
compared to 45.1%). The difference between the two genders are of large practical

significance (d=0.99). The findings are in accordance with the literature on physical and
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physiological differences between male and female workers.!>!” Literature on physical
strength, which is a component of the physical work capacity, assessed in this study, indicate
that female workers have lower absolute upper and lower body strength than male workers

and could partially explain the differences reported.>"”

The physical work capacity of male and female workers in relation to the minimum physical
ability task requirements (Figure 3) indicate that there are more male workers with a “Meet”
physical work capacity profile than with a “Not meet” physical work capacity profile (70.5%
compared to 29.5%). For female workers the opposite was observed, 25.4% of them had a
“Meet” physical work capacity profile, while 74.7% had a “Not meet” physical work
capacity profile. Figure 3 illustrates these differences in percentage between male and female
workers. According to the odds ratio statistic, the odds for a male worker to receive a “Meet”
physical work capacity profile is 2.39 and 0.34 for a female worker, yielding an odds ratio of
7.04 between male and female workers. This means that it is 7 times more likely for a male
worker to receive a “Meet” physical work capacity profile than for a female worker. This

calculation is of large practical significance (=4.25).%

100% -

70.5%

40% -

80% - =53
. n=2646 "
a
=
o
2 60% A
S
i) # Not meet
=
g 8 Meet
s

20% A

Male workers Female workers

Figure 3: The percentage of male and female workers that had a “Not meet” or

“Meet” physical work capacity profile

From the results it is clear that a larger percentage (74.7%) of the female workers do “Not

meet” the minimum physical ability task requirements, on the other hand, 25.4% of the
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female workers do “Meet” the requirements. This could be the indication that although this is
a male prone occupation, some females could meet the physical ability task requirements.
This supports the argument by Shephard that the average female is less likely than an average

male to meet standards specified for recruitment and continuing employment.'*
4. Conclusion and recommendations

The physical work capacity of male workers in this population are practical significant
(d=0.8) greater than that of female workers with the same job-related minimum physical
ability task requirements. It is further concluded that when comparing the physical work
capacity profile of male and female workers according to the “Meet” or “Not meet”
classification, practically significant (@w=4.25) more female workers do not have the
minimum physical work capacity required by their job than male workers. This implies that
most female workers are at greater risk than their male co-workers in this company due to
their inability to perform their contracted tasks, based on the inherent physical ability task
requirements. In a similar work environment, Kelsh and Sahl reported that female electricity
utility workers were at higher risk for work-related injuries than their male co-workers in the
same job.” The cause for the higher risk of work-related injuries for female workers observed
by these researchers could be partially explained by the results reported by this study,
indicating that the physical work capacity profile of a practically significant number of
female electricity utility workers do not meet the minimum physical ability task requirements
of their job. No previous literature could be found that examined the physical work capacity
profiles of male and female workers in relation to the minimum physical ability task
requirements of their job. The value of this study lies in the fact that it could explain some of
the factual causes of the high injury rate and poor performance observed by researchers
amongst female workers in physically demanding jobs."*'*'! It is, therefore, recommended
that companies should more effectively manage the physical work capacity of their female
employees in physically demanding jobs. Through determining the physical work capacity
profile of female workers in physically demanding jobs, companies could make more
informed decisions related to pre-placement-, job re-design-, job accommodation- and, work
hardening opportunities. Due to the fact that according to the literature females have only
recently expanded into male-dominated trade and craft jobs, further research is required on
the role of gender and job experience on the physical work capacity profile of workers in

physically demanding jobs.""!

59




10.

11.

12.

13.

14.

15.

CHAPTER 3

References

World Health Organisation. Occupational health: ethically correct, economically
sound. Geneva.1999; Fact sheet Nr 84.

Shrey DE. Worksite disability management and industrial rehabilitation: an overview.
In Shrey DE, Lacerate M, editors. Principles and practices of disability management
in industry. Florida: GR Press inc. 1997. p. 3-53.

Islam S, Velilla AM, Doyle EJ, Ducatman AM. Gender differences in work related
injury/illness: analysis of workers compensation claims. Am J Ind Med. 2001,
39(1)84-91.

Lagerlo6f E. Global gender issues in relation to health and industrial work. Geneva:
World Health Organization; 2005.

International Labour Organization. Global employment trends for women 2004.
Geneva: International Labour Office; March 2004.

Employment Equity Act 55 of 1998. Pretoria: Government press; 1998.

Promotion of Equality and Prevention of Unfair Discrimination Act 4 of 2000.
Pretoria: Government press; 2000.

Messing K, Lippel K, Demers D, Mergler D. Equality and difference in the
workplace: physical job demands, occupational illnesses, and sex differences. NWSA
Journal. 2000; 12(3):21-49.

Kelsh MA, Sahl JD. Sex differences in work-related injury rates among electricity
utility workers. Am J Epidem. 1996; 143(10):1050-1058.

Woods V, Buckle P. Work, inequality and musculoskeletal health. Health and safety
executive, contract research report 421/2002. Norwich: St. Clements House; 2002.
Messing K, Oslin P. Gender equality, work and health: a review of the evidence.
Geneva: World Health Organization; 2006.

Kroemer K, Kroemer H, Kroemer-Elbert K. Ergonomics: how to design for ease and
efficiency. 2™ ed. Eaglewood Cliffs; Prentice Hall; 2001.

Kumar S, editor. Biomechanics in ergonomics. London: Taylor and Francis; 1999.
Smith PM, Mustard CA. Examining the associations between physical work demands
and work injury rates between men and women in Ontario, 1990-2000. Occup
Environ Med. 2004; 61(9):750-756.

Falkel JE, Sawka MN, Levine L, Pandolf KB. Upper and lower body muscular

strength and endurance ratios for women and men. Ergonomics. 1985; 28:1661-1670.

60



16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

CHAPTER 3

Lubbe JPH. Die verband tussen fisieke vermoéns, veroudering en werkspesifieke
taakprofiele van manlike werkers in 'n elekterisiteitsvoorsieningsmaatskappy.
[Dissertation]. Potchefstroom: PU vir CHO; 2003.

Mac Duff L, De Ridder JH, Malan DDJ. Anthropometric, biomechanical strength and
aerobic characteristics of humans and other influences that affect manual handling
performance. Ergonomics SA. 2005; 17(1):25-40.

Shephard RJ, editor. Gender, physical activity, and aging. Boca Raton: CRC press;
2002.

Matheson LN. Functional capacity evaluation. In: Demeter SL, Anderson BJ, Smith
GM, editors. Disability evaluation. Missouri: Mosby; 1996. p. 168-188.

Kriek N. Biokinetics: periodic physical ability surveillance. Eskom Distribution
standard. Document number DISASADK?7. Johannesburg; Eskom Holdings (Pty) Ltd.
2004.

Lubbe JPH, Kriek N. Women in physical demanding occupations: discrimination
through minimum physical ability requirements (Paper presented to Distribution
recruitment personnel of Eskom Holdings Pty Ltd.). Johannesburg; Unpublished
2004.

Biokinetics Association of South Africa [Home page on internet]. What is a
Biokineticist? 2007 [cited 2007 June 1]. Available from:

http://www biokinetics.org.za

Statsoft, Inc. STATISTICA (data analysis software system), version 7 [CD-ROM].
2002. Available from: http://www _statsoft.com.

Thomas JR, Nelson JK. Research method in physical activity. 2" ed. Champaign:
Human Kinetics; 1990.

Cohen J. Statistical power analysis for the behavioral sciences. 2™ ed. Hillsdale
Cliffs: Erlbaum; 1988.

Steyn HS (Jr.). Handleiding vir die bepaling van effekgrootte-indekse en praktiese
betekenisvolheid. Potchefstroom: North-West University; 2005 [cited 2006 Aug 12].
Available from: http://www.puk.ac.za/fakulteite/natuur/skd/index. html

61


http://www.biokinetics.org.za
http://www.statsoft.com
http://www.puk.ac.za/fakulteite/natuur/skd/index.html

CHAPTER 4

The role of ageing on the physical work capacity profile of

workers in an electricity supply company

JPH Lubbe’", DDJ Malar?, CJ Wilders®, and SM Ellis’®

Prepared and submitted for publication to the “Journal of Occupational Health South

Africa”

62



CHAPTER 4

The role of ageing on the physical work capacity profile of

workers in an electricity supply company

JPH Lubbe’, DDJ Malaw?, CJ Wilders’, and SM Ellis®

"Japie Lubbe Incorporated
PO Box 859
Hazyview 1242

#School for Biokinetics, Recreation and
Sport Science, North West University
Private Bag X6001 Potchefstroom 2520

$Statistical Consultation Service
North-West University
Private bag X6001 Potchefstroom 2520

*Corresponding author: japie.lubbe@wellnessafrica.com
Abstract

The aim of this study was to determine the role of ageing on the physical work capacity profile of
workers with inherent physical ability task requirements in an electricity supply company. Ten critical
physical abilities inherently required were examined for all workers in physically demanding jobs to
determine their physical work capacity as a percentage. There were 3499 male workers and 65 female
workers examined. The findings of this research indicate that the physical work capacity profile of
workers in physically demanding jobs within this company declines with age to such an extent that for
male workers from the age of 60, the physical work demands of their job exceeds their physical work
capacity, whereas female workers never have the required physical work capacity related to the
demands of physically demanding tasks. This research can be applied to scientifically determine from
what age workers in physically demanding jobs need to be managed based on their poor physical work
capacity. This enables management to implement processes to optimise the physical work capacity of
these older workers up to retirement through, for instance a task-related physical conditioning program,

mentorship training-, job re-design-, and job accommodation opportunities.
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1. Introduction

Interest in the study of ageing in the workforce has grown globally in the last decade due to
demographic changes in the age structure."> According to the United Nations’ 2006 Revision
of World Population Prospects, the world population is steadily ageing due to long term
reductions in fertility and mortality.® The high rate of unemployment in South Africa has
added to the ageing workforce. It was estimated that during the 2001 census that 41.6% of
the economically active population was unemployed.” This forces workers to work to an
older age with relatively few young workers entering the workforce.>®’ The prevalence of
HIV among the economically active age group in South Africa is also contributing to the
ageing of the workforce.'®'? 1t is estimated that 16.2% of the age group 16-49 years are HIV
positive.'® Therefore the increase in deaths among this group could lead to a demographically
older workforce due to an increased responsibility on older workers to be productive for their

organisations and to provide financially for their families.'"

The increase in the number of ageing workers in the workforce has lead to a rising in

physical injuries and disabilities amongst older workers, mostly contributed by their inability

to cope with the physical work demands ®'>!*

Researchers have recognised that ageing is
associated with the progressive decline in physical work capacity, and is characterised by
diminished aerobic capacity and muscular capacity, with male and female workers showing

2,4,5,8,13,15

similar decline. Ilmarinen et al. indicates that there is an age-related decline in

physical work capacity in relation to the same work load for younger and older workers as

illustrated by Figure 1.'

The result of this relationship implies that the difference in the
deterioration of physical work capacity and unchanged physical work demands contribute
significantly towards a decrease in the reserve capacity of the older worker, and lead to an
increased risk of injury.'® The ageing worker in physically demanding jobs according to
Shephard is affected the most by this age-related decline in physical work capacity.'® This is
evident in the increase of prevalence rates of physical complaints, injuries and disabilities

with advancing age in physically demanding jobs.>'*1618
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Figure 1: Theoretical relationship between physical work capacity and physical

work demands!®

The management of an electricity supply company in South Africa (hereafter the company)
who realised that this trend was also prevalent in their workforce, developed minimum
physical ability task requirements, that represent the physical work demands, for all the
physically demanding jobs. These minimum requirements enable the company to determine
which workers do not have the physical work capacity to perform their physical work
demands effectively regardless of gender, and are thus at risk for work related injury or
disability.>'” The questions that this study addressed were, whether the increasing number of
ageing workers in physically demanding jobs in the company have the required physical
work capacity, and secondly from what age do the physical work demands of the job exceed
the average worker's physical work capacity. Answers to these questions could give the
company insight into the future management of ageing workers in such jobs. The aim of this
study therefore was to determine the role of ageing on the physical work capacity profile of

workers in physically demanding jobs in the company.
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2. Method
2.1  Study design

A cross sectional study design was used for the purpose of this study. The study determined
the physical work capacity differences among workers in physically demanding jobs with
ageing. A prediction was made through a regression analysis were the physical work
demands of the job exceed the physical work capacity of the average worker. The physical
work demands are represented in the company by the minimum physical ability task

requirements.
2.2  Study population

The research was conducted on all workers in jobs for which the company had developed
minimum physical ability task requirements. These workers were distributed nationally
within South Africa according to the company’s operations. Their typical work duties
comprise construction and maintenance of electrical power lines. There were 3564 workers

assessed according to the procedure outlined in section 2.3, of which 65 workers were

female.
2.3 Apparatus and test protocol

The apparatus and test protocol used to measure the physical work capacity of the workers,
was according to the procedure outlined by Lubbe.> A summary of the apparatus and test
protocol used, is given in Table 1. The results of the physical work capacity assessment for
each participant was analysed by the company Biokineticists’ according to the testing
procedure described in section 2.4, to determine the physical work capacity profile for each

participant.
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Table 1: Summary of apparatus and test protocol

Test Apparatus Protocol
Blood Pressure ~ Sphygmomanometer and stethoscope  Systolic- and diastolic blood pressure is measured in the sitting position
3 min. Step-up 25 cm. High step bench; metronome; Step up and down a bench at a rate of 100 steps per min. A metronome
stethoscope gives the rate. Heart rate is taken after 3 min. for 15 sec. and multiplied
by 4 for 1 min. heart rate
Grip strength Takai hand grip dynamometer One maximal isometric contraction of the right- and left band.
Back muscle Takai back/leg dynamometer; One maximal isometric contraction of the back muscles in a bent-over-
strength ergonomically developed platform to straight-leg position with a harness fitted over the lower back and
ensure correct execution hooked to the dynamometer on a platform
Leg muscle Takai back/leg dynamometer; One maximal isometric contraction of the leg muscles in a squad
strength ergonomically developed platform to position with a harness fitted over the upper back and hooked to the
ensure correct execution dynamometer on the platform
Arm-/shoulder Takai back/leg dynamometer; One maximal isometric contraction of the arm/shoulder muscles in a
muscle strength  ergonomically developed platform to pick-up-from-the-floor position with a handle bar fitted to the
ensure correct execution dynamometer on the platform, legs spread out backwards and the chest
resting on a cushion
Flexibility Flexibility box Push a marker (wooden block) horizontally as far as possible over a
fixed ruler while sitting in a straight leg position
1-min. Sit-up Stop watch Perform as many sit-ups as possible in 1 min. with the body in a sitting

posture with the legs bent at 90°

2.4  Testing procedure

The workers were tested according to the physical work capacity testing procedure and
classification procedure outlined in Figure 2. According to this procedure, the workers were
firstly screened for physical testing readiness that determined their risks and identified the
test components to be excluded from the test battery and signed an informed consent. After
they conducted the test protocol, their physical work capacity as a percentage score was
calculated. This percentage score rates the overall physical work capacity of the worker

according to the outcome of the 10 critical physical abilities tested.

# References for the apparatus and test protocol used could be found in: Lubbe JPH. Die verband tussen fisicke
vermoéns, veroudering en werkspesifieke taakproficle van manlike werkers in ‘n
elekterisiteitsvoorsieningsmaatskappy. [Dissertation]. Potchefstroom: PU vir CHO; 2003

S A Biokineticist is a specialised exercise therapist that functions in professional alliance to health and medicine,
and is recognised by and registered with the Health Professions Council of South Africa.”
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Analyse and record all relevant medical information to
determine employee readiness for physical work capacity testing

Determine the extent of the testing based on exclusion criteria
and supplied medical information

Explain the extent of the testing and after mutual agreement the
participant signs an informed consent

Conduct the physical work capacity test protocol

Calculate the physical work capacity of the worker as a
percentage score

Compare the physical work capacity (%) of the workers to the
physical work demands (minimum physical ability task
requirements of their job)

Figure 2: Physical work capacity testing and classification procedure

2.5  Statistical analysis

Statistical analysis was performed on the data using the STATISTICA software package.”'
Due to the fact that this study used the total population of workers in physically demanding
jobs of the company, statistical significance calculations for instance, the Chi-squared tests
generally used for sample groups, was therefore not relevent.*” Practical significance tests as
described by Cohen that are applied to determine the effective size of the difference between
populations, were therefore used for this study.”® Practical significance implies a large

enough difference to have an effect in practice.”

The changes in age-related physical work capacity measured as a percentage (see section 2.4)
for male and female workers, was determined through a regression analysis, with a = 95%

significance level calculation. The effect size of the regression is determined through the

determination coefficient R*  where R*>0.25 is regarded as practically significant.**

The physical work capacity as a percentage score was predicted at ages 20, 30, 40, 50, 60 and

70 with a £ 95% confidence interval, for male and female workers using the formula:

Y'=bX +A4
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where X is the age variable represented on the abscissa (x-axis), b is the slope of the
regression line, A is the physical work capacity intercept, and ¥’ consists of the predicted

values of physical work capacity for the various values of age.

The predicted cut-off age where the physical work demands exceed the physical work

capacity of workers was determined with the formula:
X' =X+{y-7)s

with the same variables as in the previous formula, where X, Y and b refer to the
population calibration line. The estimate X' involves the ratio of two random variables

(Y-Y )and b.
3. Results and discussion

The changes in age-related physical work capacity in relation to physical work demands,

measured as a percentage for male workers are presented and graphically illustrated in Figure

3.
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Figure 3: The changes in age-related physical work capacity in relation to physical

work demands for male workers

The figure indicates a negative linear relationship between the two variables, with the
predicted physical work capacity of workers declining with ageing. The practical significance
of this correlation is R*= 0.12, which indicates a moderate effect size (R*>0.25 is regarded
as practically significant). This is in agreement with previous studies in similar work
environments. >

When comparing the predicted physical work capacity decline of male workers with age to
the physical work demands, the results indicate that from age 60, the average physical work
demands exceed their physical work capacity. This result is in agreement with the theoretical
model of Ilmarinen et al. (illustrated in Figure 1) suggesting that the decrease in reserve
physical work capacity of the older worker could lead to the physical work demands of the
older worker exceeding his/her physical work capacity.'® The literature indicates that for
several physically demanding jobs, the older workers could perform their work duties up to
retirement with sufficient reserve physical work capacity.'”>'>*> However, the physical
work capacity required by workers in an electricity supply company has been identified in
previous studies to be extremely physically demanding.®*’ These jobs require the
construction and maintenance of electrical power lines and therefore could explain the
inability of workers 60 years and older in this study, to meet the requirements of the physical
work demands. The same linear decline in physical work capacity with an increase in age

was evident among female workers as illustrated in Figure 4. The effect size of this
correlation is R*= 0.10, which also indicates a moderate effect, and therefore not practically

significant (R*>0.25). Due to the small female worker group the predictions are less accurate
and could be seen in the physical work capacity range for the + 95% confidence interval
values. The greatest difference between male and female workers is visible when comparing
the predicted physical work capacity decline with age to the same physical work demands. It
could be seen in Figure 4 that for all the age groups, the physical work demands exceed their
physical work capacity and that the physical work capacity deficit increases with age.
Whereas this effect for male workers is only visible from the age groups 60 and 70 years.
Therefore, not only do the physical work demands exceed the physical work capacity of
female workers in this study, it also increases with age, posing a greater risk for injury or

disability. In a study by Kelsh & Sahl on similar jobs, they reported that female electricity
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workers were at higher risk for work-related injuries than male workers in the same job.%®
The inability of female workers to meet the requirements of the physical work demands in
this study, could therefore possibly explain the high injury prevalence rate reported by Kelsh

& Sahl amongst female workers performing electricity utility duties.
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Figure 4: The changes in age-related physical work capacity in relation to job

demands for female workers

The results of the predicted cut-off age where the physical work demands of the job exceed
the physical work capacity of the workers, indicate 59 years for male workers and 18 years
for female workers. Therefore these results suggest that due to ageing, the male workers will
not have the required physical work capacity to perform their duties effectively from the age
of 60 years, whereas female workers will never have the required physical work capacity.
However, individual differences may vary considerably as could be seen with the variance in
the + 95% confidence interval values indicated in Figures 3 & 4. For example, according to
Figure 3, the predicted physical work capacity (54.5%) of male workers at the age of 60
years is below their physical work demand (55.0%) with a £95% significance level of 54.3%
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and 57.0%. This result indicates that with a 95% certainty it is predicted that the mean
physical work capacity of workers aged 60 years will be between 54.3% and 57.0%.
Therefore at the age of 60, some workers will still have the required physical work capacity
to perform their duties. No other studies could be found that predicted such a cut off age for

workers in physically demanding jobs and requires more research.
4. Conclusion and recommendations

The findings of this research indicate that the physical work capacity of workers in physically
demanding jobs within this company declines with age to such an extent that for male
workers from the age of 60, the physical work demands of their job exceed their physical
work capacity, whereas female workers in general, will never have the required physical
work capacity related to the demands of physically demanding tasks. The scientific literature
is in agreement that the physical work capacity of workers declines with age and that the
ageing worker experiences an increased risk of injury and disability*>'>'*'¢'® However, no
research could be found that determined at what age the physical work demands exceed the
physical work capacity of the workers. This research can be applied to scientifically
determine from what age workers in physically demanding jobs need to be managed based on
their poor physical work capacity. This enables management to implement processes to
optimise the physical work capacity of these older workers up to retirement through for
instance a task-related physical conditioning program, mentorship training-, job re-design-,
and job accommodation opportunities. Shephard recommend that for the instance where the
physical work demands exceed the capacity of the older worker, options for the employer

are, to

a) maximise residual abilities by appropriate work site wellness programs,

b) optimise the design of the workstation,

c) establish compensation packages that encourage voluntary early retirement or transition
to part-time work,

d) impose mandatory retirement at a fixed age, or

e) set job related standards which must be met for continued employment.*
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Abstract

The aim of this study was to determine the effect of a worksite wellness program on the physical work
capacity profile of workers with inherent physical ability task requirements. Twelve male workers
whose physical work capacity profile did not meet the minimum physical ability task requirements of
their job, formed part of an experimental group that participated in a 24-month worksite wellness
program. On the other hand, 62 similar workers formed part of a control group. Pre- and post-tests
were performed on all participants to determine if their physical work capacity profile met the
minimum physical ability task requirements of their job. Participants received a “Meet” or “Not meet”
physical work capacity profile classification according to the resuits of an assessment on ten essential
physical abilities inherently required by their job. There was no practical significant (d = 0.8)
difference between the two groups before the start of the program after controlling for age, gender,
motivation to change and initial physical work capacity profile differences. The comparative statistics
between the experimental and control group indicate that workers whose physical work capacity
profile do not meet the minimum physical ability task requirement of their job, are practically
significant (¢ = 4.25) more likely to improve their physical work capacity profile through the 24-
month worksite wellness program to a level were they meet the minimum physical ability task

requirement of the job, than receiving no intervention.
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1. Introduction

Local and international organisations are suffering from economic strain due to the lack of
sufficient physical work capacity of workers." Research indicates that a lack of sufficient
physical work capacity results in the loss of billions of rands in workers’ compensation
claims, medical treatment and general production losses due to absenteeism, lost work time
and poor quality of work.>” O’Donnell and Shrey suggest that employers can no longer rely
on government or outside third parties, like insurance carriers and claims management
organisations to manage uncontrolled workers’ compensation costs.>” During the last decade
these problems has led to an increase in companies offering worksite wellness programs for
high-risk employees declared unfit for duty, as a way to improve their physical work capacity
and accelerate return to work.*'? These programs offered to employees focus on a total
wellness approach in reducing risk of work-related injuries and improving productivity, and
not merely directed to physical fitness per sé.>'> According to the World Health Organization,
such an approach goes beyond disease management and includes optimal physical, spiritual

and social well-being.'*

Cox defines a worksite wellness program as a comprehensive, multidisciplinary, and complex
field that seeks to promote, improve, and optimize health, well-being, and performance of
those associated with a place of employement.”® According to Robison, these programmes
provides the worksite professionals with an opportunity to support people’s health and human
needs in a more compassionate effective way, instead of focusing on controlling, isolated
symptomatic illnesses or behaviours.'” Program participants then have the unique opportunity
to heal their symptoms while also developing a deeper understanding of the underlying life
struggles that these symptoms represent.'® Worksite wellness programs has been shown to
expedite return to meaningful employment, minimize workdays lost, reduce premature
retirement, and increase the productivity of injured workers.>'*'* Therefore it seems that a
worksite wellness program could benefit the physical work capacity profile of workers
despite their inescapable illnesses, disabilities, and trauma.'” No literature could, however, be
found that indicated the impact of a worksite wellness program on the physical work
capacity profile of workers in physically demanding jobs based on the minimum physical

ability task requirements of their job.
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The management of an electricity supply company (hereafter referred to as “the company”)
became aware of the increased injury and disability rate amongst workers in physically
demanding jobs, which was prevalent in their workforce. As a result of this, the company
developed minimum physical ability task requirements for all jobs with inherent physical task
demands.>'® They also developed a worksite wellness program for physical incapacitated
employees in these jobs.3 The question raised in this study is, how a worksite wellness
program can influence the physical work capacity profile of workers in physically demanding
jobs, based on the minimum physical ability task requirements of their job. Answers to this
question could give the company insight into the future management of physical
incapacitated workers in these jobs and the use of a worksite wellness program in this regard.
The aim of this study, therefore, was to determine the effect of a worksite wellness program
on the physical work capacity profile of workers in the company based on the minimum

physical ability task requirements of their job.

2. Method

2.1  Study design

A quasi-experimental design was used for this study as described by Goetzel and
Ozminkowski, which consisted of a pre-test and post-test with comparison group design.'

The study design is schematically illustrated as follows:

For the experimental group, E; is the pre-test, 7. is the worksite wellness program
intervention and £ is the post-test. For the control group, C; is the pre-test and C, the post-
test. The experimental design of this study focused on determining the physical work
capacity profile differences of the workers in these two groups over a 24-month period.
Workers were assigned to the two groups on a non-random basis of which the procedure will
be described in more detail in section 2.2. Baseline differences among groups were
controlled for through selection and statistical means. Factors controlled for include gender,

age, motivation to change, and physical work capacity profile differences.
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2.2  Study population

The research was conducted on workers in jobs for which the company had developed
minimum physical ability task requirements. All the workers in these jobs were subjected to
a physical work capacity assessment (see section 2.3). Workers that did not meet the

minimum physical ability task requirement for their job were selected for this study.

Seventy-five (75) workers were identified that met the set criteria, of which one was a female
worker. Gender bias was control for by focusing on the seventy-four (74) male workers. In
order to control for the effects of voluntary participation, workers were considered for the
experimental group according to the capacity of the company Biokineticists to handle them
over the period of the research, and the willingness of management to release the selected
workers, and not by the motivation of the identified workers to voluntary participate.
Prochaska et al. indicates that with voluntary participation individuals have, on their own
accord, initiated the change process by indicating readiness.”’ This acknowledgement
separates them from other individuals who have not yet decided that they wish to change and

could provide bias results when comparing an experimental group with a control group.'

Twelve (12) workers were finally incorporated into the experimental group and the
remaining sixty-two (62) workers formed part of the control group. The intervention

procedure for the experimental group is outlined in section 2.5.
2.3  Apparatus and test protocol

The apparatus and test protocol used to measure the physical work capacity profile of the
workers, was according to the procedure outlined by Lubbe.® A summary of the apparatus
and test protocol used, is given in Table 1. The results of the physical work capacity
assessment for each participant was analysed by the company Biokineticists according to the
testing procedure described in section 2.4, that determined the physical work capacity profile

for each participant.
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Table 1: Summary of apparatus and test protocol

Test Apparatus Protocol
Blood Pressure  Sphygmomanometer and stethoscope Systolic- and diastolic blood pressure is measured in the sitting position
3 min. Step-up 25 cm. High step bench; metronome; Step up and down a bench at a rate of 100 steps per min. A metronome
stethoscope gives the rate. Heart rate is taken afier 3 min. for 15 sec. and multiplied
by 4 for 1 min. heart rate
Grip strength Takai hand grip dynamometer One maximal isometric contraction of the right- and left hand with the
palms facing inwards
Back muscle Takai back/leg dynamometer; One maximal isometric contraction of the back muscles in a bent-over-
strength ergonomically developed platform to straight-leg position with a harness fitted over the lower back and
ensure correct execution hooked to the dynamometer on a platform
Leg muscle Takai back/leg dynamometer; One maximal isometric contraction of the leg muscles in a squad
strength ergonomically developed platform to position with a harness fitted over the upper back and hooked to the
ensure correct execution dynamometer on the platform
Arm-/shoulder Takai back/leg dynamometer; One maximal isometric contraction of the arm/shoulder muscles in a
muscle strength  ergonomically developed platform to pick-up-from-the-floor position with a handle bar fitted to the

ensure correct execution

dynamometer on the platform, legs spread out backwards and the chest
resting on a cushion

Flexibility Flexibility box Push a marker (wooden block) horizontally as far as possible over a
fixed ruler while sitting in a straight leg position
I-min. Sit-up Stop watch Perform as many sit-ups as possible in 1 min. with the body in a sitting

posture with the legs 90° bent

2.4

Testing procedure

All workers in the experimental and the control group were adhered to a pre-test and a post-

test after 24 months. Each worker was tested and classified according to the physical work

capacity testing and classification procedure outlined in Figure 1. According to this

procedure the workers received either a “Meet” or “Not meet” physical work capacity profile

determined from the test results.

’A Biokineticist is a specialised exercise therapist that functions in professional alliance to health and

medicine, and is recognised by and registered with the Health Professions Council of South Africa.?
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Analyse and record all relevant medical information to
determine employee readiness for physical work capacity testing

Determine the extent of the testing based on exclusion criteria
and supplied medical information

Explain the extent of the testing and after mutual agreement the
participant signs an informed consent

Conduct the physical work capacity test protocol

Calculate the physical work capacity of the worker as a percentage

Compare the physical work capacity (%) of the worker to the
minimum physical ability task requirement of his job

-
v v

The physical work capacity profile of The physical work capacity profile of
the worker meet the minimum physical the worker do not meet the physical
ability task requirement of his job ability task requirement of his job
(Mest) (Not meet)

Figure 1: Physical work capacity testing and classification procedure

2.5  Intervention procedure for experimental group

The experimental group was subjected to a worksite wellness program coordinated by the
Biokineticists in 4 different Wellness centres of the company across the country. In the
worksite wellness program, participants not only followed exercise programs to improve
their physical work capacity profile but also received preventative lifestyle and work safety
training to empower them to live a healthy lifestyle and productive working career with self-
responsibility, balance, and personal development in all areas of their well-being. A
specialised multidisciplinary team consisting of Biokineticists, Employee Assistance
Practitioners, Occupational Health Practitioners, and Human Resources Practitioners
attended to each participant. The multidisciplinary team regularly followed up the
participants over the 24-month period to determine their progress made, to make program
adjustments and continue with lifestyle, and work productivity enhancement training. This
was done to assist the participants to acquire a “Meet” physical work capacity profile and

sustain it over the 24-month period. Table 2 displays the progress strategy followed in the
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worksite wellness program over the 24 months, based on the physical work capacity profile

improvements of the workers.

Table 2: Worksite wellness program progress strategy

Intensity phase Frequency of visits to Duration

the Wellness centre

Intensive Daily 2 weeks
Periodic Monthly 6 months
Maintenance Six monthly 2 years

With this strategy, the workers followed a three phase program, starting with the Intensive
phase followed by the Periodic and Maintenance phases. For each of these phases the
participants followed a set frequency of visits to the Wellness centre for the given period as
indicated in Table 2. After each phase, the participants were re-tested, and if there physical
work capacity improved sufficiently according to the professional opinion of the
Biokineticist, they moved over to the new intensity phase. Participants that did not display
any improvements for the duration of the relevant phase of the program was subjected to a
multi-disciplinary team decision whether to continue with the program or propose alternative
intervention not part of this study. All participants in the experimental group, however,

completed the 24-months intervention period.
2.6  Statistical analysis

Statistical analysis were performed on the data using the STATISTICA software package.”
Due to the fact that this study used a selected population, statistical significance calculations,
for instance the Chi-squared tests, generally used for random groups, was therefore not
relevent.” Practical significance tests as described by Steyn, that is applied to determine the
effect size of the difference between populations, were therefore used for this study.”*

Practical significance implies a large enough difference to have an effect in practice.**

Ageing has been identified by researches as a factor that could affect the internal validity of
the results when comparing two groups.*?* Therefore, to determine if age could have any
effect on the results, the effect size of the age difference between the two groups were

determined through the formula:
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where x, is the mean for the experimental group, X, and s, the mean and standard

deviation for the control group respectively. Steyn provides the following guideline values to

interpret d:

a) small effect; d=0.2,
b) medium effect: d= 0.5 and
c) large effect: d=0.8.%

Results with d = 0.8 is considered as practically significant, since it indicates that the

difference in mean age between the two groups have a large effect.”

The percentage number of workers in the experimental and control group who had a physical
work capacity profile of “Meet” and “Not meet” (see classification procedure in section 2.4)
after the 24-month intervention period, were compared with two-way frequency tables. The
odds ratio statistic as described by Steyn was used as an effect size measure for the two-way
frequency tables.”* According to the odds ratio statistic, the odds are determined for the
probability that one population is positive in relation to another being negative.** Therefore
the odds ratio that a worker in the experimental group is more likely to have a “Meet”
physical work capacity profile than a worker in the control group was determined through the

formula:

e g /(1-75) _ my (1-7¢)
ne/(1-ng) 7w (1-mg)

¢

where the proportion of workers approved for experimental and control groups are 7, and

7., respectively. Steyn give the following guidelines for the interpretation of @ :

d) small effect: @ =1.5,
e) medium effect: w=2.5, and

£) large effect: =425
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Results with w=4.25 is considered as practically significant, since it indicates that the
difference in the proportion of workers with a “Meet” physical work capacity profile between

the two groups have a large effect.”*
3. Results and discussion

Before the start of the worksite wellness program the physical work capacity profile of the
workers in the experimental and control group was as such that none of them met the
minimum physical ability task requirements of their job (“Not Meet” according to
classification in section 2.4). The percentage number of workers in the experimental and
control group that still had a “Not meet” or changed to a “Meet” physical work capacity
profile after the 24-month worksite wellness program are illustrated in Figure 2. The results
indicate that 75.0% of the workers in the experimental group had a “Meet” physical work
capacity profile after 24 months into the worksite wellness program. Whereas, only 27.4% of
the workers in the control group had a “Meet” physical work capacity profile after the same
period. Thus 72.6% of the workers in the control group still had a “Not meet” physical work
capacity profile after the 24-month period, whereas only 25% of the workers in the
experimental group that followed the worksite wellness program had a “Not meet” physical
work capacity profile. There was no practical significant difference (d = 0.8) in the mean ages
of the workers in the control and experimental group (48.9 and 46.4 years respectively).
Therefore, ageing had no practical significant effect on the comparative results between the

two groups.

According to the odds ratio statistic, the odds for the workers to receive a “Meet” physical
work capacity profile after the 24-month intervention period are 0.38 for the control group
and 3.0 for the experimental group, yielding an odds ratio of 7.94 for the two groups. This
means that it is approximately 8 times more likely for a worker in the experimental group to
receive a “Meet” physical work capacity profile after the 24-months, than for a worker in the
control group. According to the guidelines given by Steyn, this is practically significant (w =
4.25)%

84



CHAPTER 5

100% -

75.0%
80% -

a

o

~

g  60%

gn % Not meet
5 B8 Meet

o

8

40% -

20%

Control group Experimental group

Figure 2: The percentage number of workers in the experimental and control group
that had a “Not meet” or “Meet” physical work capacity profile after the 24-month

worksite wellness program

The worksite wellness program, therefore, had a practical significant positive effect on the
physical work capacity profile of the workers in the experimental group, compared to those in
the control group. No comparative literature could be found that indicated the effect of a
worksite wellness program on the physical work capacity profile of workers in physically
demanding jobs, based on the minimum physical ability task requirements, and needs more
research. However, Grace report with a similar study design and work environment, positive
changes in some physical ability parameters inherently required of the workers participating
in a 6-month physical wellness program.'*> O’Donnell and Cox also report that worksite
wellness programs have shown to expedite return to meaningful employment and increased

productivity of injured workers.®'?
4, Conclusion and recommendations

This study indicated that the worksite wellness program assists workers whose physical work
capacity profile do not meet the minimum physical ability task requirements of their job, to
regain the required physical work capacity. The comparative statistics between the
experimental and control group indicate that workers whose physical work capacity profile

do not meet the minimum physical ability task requirement of their job, are practically
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significant (@ = 4.25) more likely to improve their physical work capacity profile through the
24-month worksite wellness program to a level were they meet the minimum physical ability

task requirement of the job, than the workers receiving no intervention.

Previously, no studies could be found that reported the effect of a worksite wellness program
on the physical work capacity profile of workers, based on the minimum physical ability task
requirements of their job. However, the results of this study support earlier findings
indicating that physical exercise and health promotion has a positive influence on the
physical health status of workers.'®'**>? Several studies on worksite wellness programs have
shown to expedite return to meaningful employment, minimise workdays lost, reduce
premature retirement, and increase the productivity of injured workers, but similar research in
physically demanding jobs are limited.'%'%?* Therefore the results of this study suggests that
a worksite wellness program, as prescribed according to the procedure outlined in this study,
could assist workers in physically demanding jobs whose physical work capacity profile do
not meet the minimum physical ability task requirements of their job to regain the physical
work capacity required. These results further assist organisations to provide an alternative
option to managing the physical work capacity of their workers, other than ill-health

retirement, retrenchments or prolonged sick-leave.
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6.1 Introduction

Workers that carry out physically intensive work tasks have, over the last decade, shown a
high incidence of work related injuries and other related physical disorders (Dempsey &
Hashemi, 1999:183; Mital & Ramakrishnan, 1999:74; WHO, 1999:1; Weir & Nielson,
2001:128; Cox et al., 2003:6). This has been shown to lead to absence from work, lost work
time and poor work quality which in turn give rise to increased costs of worker compensation
claims, medical treatment and general production losses (Ciriello & Snook, 1999:149; Mital,
1999:246-247; Cox et al., 2003:6). Research indicates that these types of injuries and/or work
disability usually occur when the physical demands of the work tasks exceed the physical
work capacity of the worker (Chaffin, 1974:251-254; Fraser, 1992:24; Shrey, 1997a:8). Two
types of workers are usually pointed out by management in this regard, namely the older
workers and females that are exposed to work tasks with high physical demands (Ayoub &
Mital, 1989:9; Smith & Mustard, 2004:775; Sluiter, 2006:438). However, limited research
investigated the relationship between the older worker as well as the female’s physical work
capacity and their physical task demands based on the minimum physical ability task

requirement.

The management of the electricity supply company in South Africa (hereafter the company)
who realised that this problem was also prevalent in their workforce, developed minimum
physical ability task requirements, that represent the physical work demands, for all the
physically demanding jobs (Lubbe, 2003b:4). These minimum requirements enable the
company to determine which workers do not have the physical work capacity to perform their
physical work demands effectively regardless of gender or age, and are thus at risk for work
related injury or disability (Matheson, 1996:168-188; Lubbe, 2003b:4). It also allows the
implementation of the necessary management programs, such as a worksite wellness

program, to address the problem.
The resulting questions that this research aimed to answer were as follows:

a) what the role of gender was on the physical work capacity profile of workers in
the company based on the minimum physical ability task requirements of their
job;

b) what the role of age was on the physical work capacity profile of workers in the

company based on the minimum physical ability task requirements of their job;
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c) what the effect of a worksite wellness program was on the physical work capacity
profile of workers in the company based on the minimum physical ability task

requirements of their job.

The answers to these questions could give management of the company clarity concerning
the effect that older workers and an increasingly female work force, have on their physical
work capacity to perform their physically demanding tasks. It could further be determined
whether a worksite wellness program could improve the workers’ physical work capacity to
perform their work and maintain it above the minimum physical ability task requirements of

their job.
6.2 Summary

Chapter one discussed the research problem and provided the objectives of this study, that

were to determine the:

d) role of gender on the physical work capacity profile of workers in the company
based on the minimum physical ability task requirements of their job;

e) role of age on the physical work capacity profile of workers in the company based
on the minimum physical ability task requirements of their job;

f) effect of a worksite wellness program on the physical work capacity profile of
workers in the company based on the minimum physical ability task requirements

of their job.

Chapter 2 consisted of a literature review with the aim to firstly, research the use of physical
work capacity assessments in the workplace. Secondly, to examine the role of ageing and
gender on the physical work capacity of workers in physically demanding jobs and thirdly to
determine the impact of worksite wellness programs on the physical work capacity of

workers in physically demanding jobs.

It became evident from the literature review on the use of physical work capacity assessments
in the workplace, that the application possibilities are comprehensive. However, when the
number of research in the South African context was taken as a barometer, it seemed that our
industries with physically demanding jobs had not fully applied physical work capacity

assessments as suggested by the research literature. Some employers suggested that strict
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human rights legislation might be the cause of this. However, fair discrimination on the basis
of the inherent requirement of the job, as is the case with workers in physically demanding
jobs, where allowed by the three acts discussed. Therefore, although the human rights
legislation sets out clear boundaries, there were still several advantages for the employee and
employer alike, such as a healthy and prolonged working career for the employee while the
employer could benefit from a safe and productive workforce. It was also clear from the
industries reviewed, who perform physical work capacity assessments, that the physical work
capacity of workers performing physically demanding tasks should be well managed to
reduce work-related injury and improve worker productivity. Two types of workers were
pointed out by management as not having the required physical work capacity to perform
their physically demanding tasks, namely the older workers and females that are exposed to

tasks with a high physical demand.

For the ageing worker, it seems that the physical work capacity declines with age as
expected, and due to the reduced physical work capacity experienced by the older workers
with their unchanged physical work demands, they have increased work-related injury
prevalence. Howeyver, it seemed that the literature on ageing workers in physically demanding
jobs was limited, especially regarding the use of physical work capacity assessments in
managing those workers. Subsequently, more research is required to determine at what age
the physical work demands exceed the physical work capacity of the ageing worker and if

work ability could be sustained up to retirement.

On the role that gender had on the physical work capacity of workers in physically
demanding jobs, there was an indication that researchers generally agreed that the physical
work capacity of males is superior compared to that of females. Secondly, due to the reduced
physical work capacity of females to perform their physically demanding work tasks, they
seemed to experience an increased prevalence rate for work-related injuries. However, no
literature could be found that examined the physical work capacity of females in physically
demanding jobs based on the minimum physical ability task requirements of their job. Such
research could have given insight into the factual causes of the high injury rate and poor

performance observed by researchers amongst these female workers.

From the literature review on the impact of a worksite wellness program on improving the
physical work capacity of workers in physically demanding jobs revealed that the worksite is

ideal for wellness programs, and organisations that follow the “best practices” in worksite
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wellness experienced a substantial benefit for the employee and employer alike. However, the
literature on worksite wellness programs for workers in physically demanding jobs was
limited and, therefore, requires more research to determine the effect on their physical work
capacity based on the minimum physical ability requirements of their job, and if such a
program could assist those workers whose physical work capacity does not meet the

minimum physical work capacity of their job, to attain those requirements.

On the basis of this literature review the objectives set out in Chapter one were researched
with an empirical study design. The research methodology and results thereof were reported

in Chapter three, four and five.

In Chapter 3 a cross sectional study was conducted to determine the role of gender on the
physical work capacity profile of workers in the electricity supply company, based on the
minimum physical ability task requirements of their job. Ten essential physical abilities
inherently required were examined for all workers in physically demanding jobs. Participants
received a physical work capacity percentage score and an “Approved” or “Rejected”
physical work capacity profile. There were 3752 male workers and 71 female workers
examined. The results indicated that it is 7 times more likely for a male worker to receive a
“Meet” physical work capacity profile than for a female worker. This study explained some
of the factual causes of the high injury rate and poor performance observed by researches

amongst female electricity utility workers.

Chapter 4 also consisted of a cross sectional study design, in this case to determine the role of
ageing on the physical work capacity of workers in an electricity supply company based on
the minimum physical ability task requirements. Ten critical physical abilities inherently
required were examined for all workers in physically demanding jobs to determine their
physical work capacity as a percentage. There were 3499 male workers and 65 female
workers examined. The findings of this research indicated that the physical work capacity of
workers in physically demanding jobs within this company declined with age to such an
extent that for male workers from the age of 60, the physical work demands of their job
exceeds their physical work capacity, whereas female workers never had the required
physical work capacity related to the demands of physically demanding tasks. This research
can be applied to scientifically determine from what age workers in physically demanding
jobs need to be managed based on their poor physical work capacity. This enables

management to implement processes to optimise the physical work capacity of these older
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workers up to retirement through, for instance a task-related physical conditioning program,

mentorship training-, job re-design-, and job accommodation opportunities.

In Chapter 5 a quasi experimental study with a pre-test and post-test with comparison group
design was conducted to determine the effect of a worksite wellness program on the physical
work capacity profile of workers in an electricity supply company based on the minimum
physical ability task requirements. Twelve male workers whose physical work capacity
profile did not meet the minimum physical ability task requirements of their job, formed part
of an experimental group that participated in a 24-month worksite wellness program. On the
other hand, 62 similar workers formed part of a control group. Pre- and post-tests were
performed on all participants to determine if their physical work capacity profile met the
minimum physical ability task requirements of their job. Participants received a “Meet” or
“Not meet” physical work capacity profile classification according to the results of an
assessment on ten essential physical abilities inherently required by their job. There was no
practically significant (d = 0.8) difference between the two groups before the start of the
program after controlling for age, gender, motivation to change and initial physical work
capacity profile differences. The comparative statistics between the experimental and control
group indicated that workers whose physical work capacity profile did not meet the
minimum physical ability task requirement of their job, were practically significant (® =
4.25) more likely to improve their physical work capacity profile through the 24-month
worksite wellness program to a level were they met the minimum physical ability task

requirements of their job, than the worker receiving no intervention.

6.3 Conclusions

The conclusions made with this study will be discussed according to the three research

objectives.

6.3.1 The results of the role of gender on the physical work capacity of workers in the

company based on the minimum physical ability task requirements of their job

h) The physical work capacity of male workers in this population are practically
significant (d=0.8) greater than that of female workers with the same job-related

minimum physical ability task requirements.
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i) When comparing the physical work capacity profile of male and female workers
according to the “Meet” or “Not meet” classification, practically significant
(=4.25) more female workers do not have the minimum physical work capacity
required by their job, than male workers. This implies that most female workers
are at greater risk than their male co-workers in this company due to their inability
to perform their contracted tasks, based on the inherent physical ability task
requirements. In a similar work environment, Kelsh and Sahl (1996:1050-1058)
reported that female electricity utility workers were at higher risk for work-related
injuries than their male co-workers in the same job. The cause for the higher risk
of work-related injuries for female workers observed by these researchers could
be partially explained by the results reported by this study, indicating that the
physical work capacity profile of a practically significant number of female
electricity utility workers does not meet the minimum physical ability task
requirements of their job. This is the first time, to our knowledge, that the
physical work capacity profiles of male and female workers in relation to the
minimum physical ability task requirements of their job have been examined.

j) This study explains some of the factual causes of the high injury rate and poor
performance observed by researches (WHO, 1993:32-33; Woods & Buckle,
2002:49; Messing & Oslin, 2006:49) amongst female workers in physically

demanding jobs.

From the above-mentioned conclusions, the first research hypothesis is accepted that states
that the physical work capacity profile of females in the company do not meet the minimum

physical ability task requirements of their job.

6.3.2 The results of the role of age on the physical work capacity of workers in the

company based on the minimum physical ability task requirements of their job

k) The physical work capacity of workers in physically demanding jobs within this
company, as could be expected, declines with age.

1) The age-related decline in physical work capacity for male workers is to such an
extent that from the age of 60, the physical work demands of their job exceed
their physical work capacity. |

m) The age-related decline in physical work capacity for female workers is to such an

extent that, in general, the indication is that they will never have the required

95



CHAPTER 6

physical work capacity based on the minimum physical ability task requirements
of their job, for it is predicted that from the age of 18, the physical work demands
of their job exceed their physical work capacity.

This research can be applied to scientifically determine from what age workers in
physically demanding jobs need to be managed based on their insufficient
physical work capacity. Previously, no research could be found that scientifically
determined at what age the physical work demands exceed the physical work
capacity of the workers. This enables management to implement processes to
optimise the physical work capacity of these older workers based on the age
related physical incapacity to perform their physical work demands, up to

retirement.

From the above-mentioned conclusions, the second research hypothesis is accepted for male

workers 60 years and older, that states that the physical work capacity profile of the ageing

workers in the company do not meet the minimum physical ability task requirements of their

job. However, for the male workers younger than 60 years, which has also been described by

the literature (WHO, 1993:3, Ilmarinen et al., 1997:49; Shephard, 2000:466; Ilmarinen,

2001:546-547), as ageing workers, this hypothesis is rejected. For example, a World Health

Organization Study Group on ageing and working capacity (WHO, 1993:3), are of the

opinion that an “ageing worker” is considered such when he/she is older that 45 years.

6.3.3 The results of the effect of a worksite wellness program on the physical work

capacity of workers in the company based on the minimum physical ability task

requirements of their job

0)

p)

This study indicated that the worksite wellness program assists workers whose
physical work capacity profile does not meet the minimum physical ability task
requirements of their job, to regain the required physical work capacity.

The comparative statistics between the experimental and control group indicate
that workers whose physical work capacity profile does not meet the minimum
physical ability task requirement of their job, are practically significant (@ = 4.25)
more likely to improve their physical work capacity profile through the 24-month
worksite wellness program to a level were they meet the minimum physical ability

task requirements of the job, than the workers receiving no intervention.
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q) Previously, no studies could be found that reported the effect of a worksite
wellness program on the physical work capacity profile of workers, based on the
minimum physical ability task requirements of their job. However, the results of
this study support earlier findings indicating that physical exercise and health
promotion has a positive influence on the physical health status of workers
(Tuomi, et al., 1997:58-65; Pohjonen & Ranta, 2001:465-475; Grace, 2001:iv-v;
Van der Ploeg et al., 2007:153-156).

r) The results of this research suggest that a worksite wellness program, as
prescribed according to the procedure outlined in this study, could assist workers
in physically demanding jobs, whose physical work capacity profile does not meet
the minimum physical ability task requirements of their job to regain the physical
work capacity required.

s) These results further assist organisations to provide an alternative option to
managing the physical work capacity of their workers, other than ill-health

retirement, retrenchments or prolonged sick-leave.

From the above-mentioned conclusions, the third research hypothesis is accepted that states
that a worksite wellness program can improve the physical work capacity profile of workers

in the company based on the minimum physical ability task requirements of their job.
6.4 Recommendations

The recommendations made from this study are the following:

6.4.1 Recommendations for employers

A physical work capacity profile of workers in physically demanding jobs, based on the
minimum physical ability task requirements of their job, can have the following benefits to

employers:

a) Females applying for these jobs could be screened before continuing with further
selection procedures, because from this study it appears that most females in these

jobs in the company, do not comply with the minimum requirements.
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b) It could determine whether the decline in the physical work capacity which is
related to ageing, as indicated by this study, has an impact on the workers’ ability
to carry out the physical work tasks of his/her job.

c¢) It could give information about the age from which the average worker’s physical
work capacity no longer meets the minimum requirements.

d) It could provide feedback regarding the progress of return-to-work interventions

of those workers that do not meet the minimum requirements.

Management processes outlined by the literature to better manage older workers, females or

any other equality group of workers not meeting the physical work demands include:

e) worker retention program (Shrey & Hursh, 1997:514; Ilmarinen, 2001:546-552),

f) mentor development program (Allen, 1998:27-30; Eby et al., 2006:267-291),

g) disability management program (Shrey, 1997b:55-105; Weir & Nielson,
2001:128-132; Cox et al., 2003:2),

h) establish compensation packages that encourage voluntary early retirement or
transition to part-time work (Shephard, 1997:341),

i) impose mandatory retirement at a fixed age (Shephard, 1997:341),

j) optimise the design of the workstation (Shephard, 1997:341 Ilmarinen, 2001549,
Sluiter, 2006:439),

k) set job related standards which must be met for continued employment (Shephard,
1997:341 Sluiter, et al., 2006:439),

1) decrease physical work load of job (Ilmarinen, 2001:547),

m) training of supervisors for improved management of these workers (Ilmarinen,
2001549; Sluiter, 2006:439).

A worksite wellness program, as described in this study, aimed at the improvement of the

physical work capacity profile of workers could:

n) assist similar organizations to sustain the physical work capacity of workers in
physically demanding jobs and in so doing lower costs, increase productivity and
create a work culture in which workers can make a meaningful contribution up
until retirement.

0) provide an alternative for workers that apply for disability pension and/or

prolonged sick leave status, before retrenchment or pension are considered.
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6.5 Further research required

Aspects resulting from this study that require further research include:

a)

b)

d)

similar research should also be done for older workers, females and various racial
groups in other physically demanding industries, as there is little information in
this regard in the South African, or to a large extent the international context.

the relationship between the physical work capacity of workers in physically
demanding jobs based on the minimum physical ability task requirement and their
work-related injury prevalence, require further attention. Such studies can
possibly give further clarity on how these workers’ physical inability contributes
to injury risk.

the relationship that the physical inability of workers to comply with the work
requirements has with their sick leave record and related work absence.

the financial advantage of a worksite wellness program directed to the physical
work capacity of workers based on the minimum physical ability task

requirements of their job.
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APPENDIX A

Data collection



List of equipment used

Height meter gage
Scale

Stereoscope

Blood pressure cuff
Sit-and-reach bench
Metronome
Step-up bench
Measuring platform
Grip dynamometer
Leg/back dynamometer
Goniometer

Chain

Belt

Stopwatch

APPENDIX A
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b) Participant and program information
Personal detail
Unique NR Date of Birth
Initials Age
Surname Gender Female
Region
Division Tel Number
Section Supervisor
Department
Site location Biokineticist
Job Title Date
Man Grade Time
Worksite Wellness Program Detail
PHASE 1
Week:
PHASE 2
Visit: 3 6
PHASE 3 3
Visit:

Physical Work Capacity Risk Status
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¢) Informed consent

Consent to be tested

I declare that all the information about my health is true and correct. I give my consent that the results may be used
for report and research purposes, knowing that all my information will be kept confidential. I expressly undertake
that in the event of any unforeseen injury during the test that I shall not hold either the evaluator or the evaluator’s
employer, or my employer liable for any claim I may have resulting from such test / injury. I am aware that I can

withdraw my consent. Or discontinue with the assessment at any time.

Signature Date

Consent 1o be tested and rehabilitated

I hereby voluntarily consent to undergo a full physical assessment and comply with the proposed exercise program. I
hereby also declare that all the information about my injuries / physical well being is stated and that all the
information is true and correct. I understand that the assessment and the proposed exercise program do not entirely
eliminate risk of injury. I indemnify ESKOM or any employee connected with ESKOM from any responsibility
relating to any injury, whether temporary or permanent, sustained during the assessment, while exercising or any
after effects resulting from such assessment or exercise. I declare to give my full co-operation with the rehabilitation
program and that I will do the exercises as they were shown to my knowing that in doing the exercise incorrectly
injury may occur. I give my consent that the results may be used for reports and research purposes, knowing that all
my information will be kept confidential. I am aware that I can withdraw my consent, or discontinue in the

assessment or exercise program at any time. I have read the statement and received satisfactory answers to all my

questions.
Signature Date
Witness Venue
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d) Physical activity readiness questionnaire

1. Do you suffer from high blood pressure?

2. Have you ever been told that you have high blood pressure?

3 Do you presently take any medication for high blood pressure?
4. Have you injured your back in the last 6 months?

5. Do you suffer from pain in your lower back at present?

6. Have you ever been diagnosed with heart problems?

7. Do you suffer from pain in the chest or heart?

8. Do you have a hernia?

9. Do you have osteoporosis?

10.  Family history re: Cardiac diseases, osteoporosis, and chronic diseases?

If you have answered YES to any of the above questions, please specify:

APPENDIX A

rYesJ |No|
‘YesJ ‘No‘
Vo] [
|YesJ ‘No‘
|YesJ ‘No‘
|YesJ ‘No‘
|YesJ ‘No‘
|YesJ |No|
|YesJ |No|
|YesJ |No|

Have you had any operations in any of the following?

Wrist Arms Legs

Back

Is there any other reason why you can not perform physical activity?
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APPENDIX A

e) Data sheet

MEASUREMENT SCORE COMMENTS

Height (cm)

Weight (kg)

Resting Heart Rate (beats / min)

Resting systolic BP (mmHg)

Resting diastolic BP (mmHg)

Flexibility (cm)

Heart Rate (b / min) 3min. step-ups

RPE Scale (1 - 10)

Grip Strength Right (kg)

Grip Strength Left (kg)

Arm / Shoulder Muscle Strength (kg)

Back Muscle Strength (kg)

Leg Muscle Strength (kg)

Stomach Muscle Endurance (reps/min)
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Instructions for authors



a)

b)

APPENDIX C

Journal of Occupational Health South Africa

Invitation to sub

it articles

Cecupationat Reahth Southern Afkea s the officiaf juurnal of the Seitk African Saciety of Oucupationsd
Badicine {3ASOM), the South Aftican Soniety of Rosupatinnal Health Rursing Practitioners {(S&8OHN], the
Southern Alrican nstituts of Qeauoatinna! Hygiens {SAMDK} end the Mining Medics! and Othar Husith Care
Professionalis Associativn (MIRQAL Appropriate articles of academic merit sre ancegded for pulilicatian,

stibsiect (o the Mliseingg guidetines:

Articie categuries

& ORIGINAL AND ReEVIow

Thees showsd follov: the format o itironicton, Methog-
siody, Resuls, Discussion and Reforenags

The isngth ahouid bs detwean 2060 and 1800 wargs
Original and review articles must ingiuge a shor! sbstract
2F aes thaty 150 words and will Be rsferzed. Manusteipls
witt be submited to referass 23 confidenial without naming
the suthay and ail refereas shall rerain anonymous,

& DPIRION OR SHORY REPORTS

Thase sre zhort reporte. with & isngth of iexs than 1063
W

& CBSE STUDIES

Lzaz than 1000 words.

& LETYERS YO THE EDiTOR

Lass i 400 words,

Factual accuracy

Auihors gre solsly resprnaible 21 the actust adturany of
thaly Wk ang mwst ensunz st thelr work doas nad in-
frings copyright.

Manuscripts

® LAV

Manuscripls shouid by lyped In 1.2 spading. using only
ans aikle of e paper

¥ Pagss should be numbered consgcutivaly amt leavs
wide marging,

1 Seientific messurements should b expregssad in S,
ustits.

¥ Apbravistions and acromyme shoald only be ussd if
shwoitely nscessary and must be dofinad on first use.
T Wustrations, tabies and graphs showdd bs submittsd
saparats i o, proferably as a high-resadution Jrg. Thay
shouhd be clearly identfed. Fiesse ansure that they are
not gmbudces 13 MIWord dorumrents. Taplas snhoui! se
Seabic numerals 1, 2, % win, and illustaations Figure 1, 2,
3, s,

3 Xevay il shoultl not e submitiad, onby glossy prints,
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Vancouver style reference guide

& SUTHOR'S DETAILS
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the sulhor(s) plase of work snd job desigration. & wird
count shoud e inchided on s page.

% SLAMIRSION
Manusehpls shotitd bg -matied & Gad fo the onlast
dstais befow.

® REPERENCES

™ Reforences shauld be nsstod in e el 83 super-
seipt manbers and fisted at the end of ihe ariicie in
sumsrical order (a0t glphabsaticallyy, The accuracy of 18-
srances i tha auihors resgonsibidity,

¥ Personal comraunivetion spd ugublished ohservaiions
may b cited In e tert Dut not i the reference Het.

% Refarencas should be 38t Mg I8 e Vencouver siyie
@ oniy approved ghbreviations of journad iitles should
be used,

EXSBELES
1. Zweeansten. M., Baresn, P, Toiiman, 8., ot gl Prmary
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Wed. J. 18%3; 33568,
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APPENDIX C

INTERNATIONAL COMMITTEE OF MEDICAL JOURNAL EDITORS UNIFORM
REQUIREMENTS FOR MANUSCRIPTS SUBMITTED TO BIOMEDICAL
JOURNALS: SAMPLE REFERENCES
ARTICLES IN JOURNALS

1. Standard journal article

List the first six authors followed by et al. (Note: NLM now lists all authors.)

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N
Engl J Med. 2002 Jul 25;347(4):284-7.

As an option, if a journal carries continuous pagination throughout a volume (as many
medical journals do) the month and issue number may be omitted.

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N
Engl J Med. 2002;347:284-7.

Optional addition of a database's unique identifier for the citation:

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-infected patients. N
Engl J Med. 2002 Jul 25;347(4):284-7. Cited in PubMed; PMID 12140307.

More than six authors:

Rose ME, Huerbin MB, Melick J, Marion DW, Palmer AM, Schiding JK, et al. Regulation of
interstitial excitatory amino acid concentrations after cortical contusion injury. Brain Res.
2002:935(1-2):40-6.

2. Organization as author
Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in
participants with impaired glucose tolerance. Hypertension. 2002;40(5):679-86.

3. Both personal authors and an organization as author (This example does not conform to
NISO standards.)

Vallancien G, Emberton M, Harving N, van Moorselaar RJ; Alf-One Study Group. Sexual
dysfunction in 1,274 European men suffering from lower urinary tract symptoms. J Urol.
2003;169(6):2257-61.

4. No author given
21st century heart solution may have a sting in the tail. BMJ. 2002;325(7357):184.

5. Article not in English

(Note: NLM translates the title into English, encloses the translation in square brackets, and
adds an abbreviated language designator.)

Ellingsen AE, Wilhelmsen I. Sykdomsangst blant medisin- og jusstudenter. Tidsskr Nor
Laegeforen, 2002;122(8):785-7.

6. Volume with supplement

Geraud G, Spierings EL, Keywood C. Tolerability and safety of frovatriptan with short- and
long-term use for treatment of migraine and in comparison with sumatriptan. Headache.
2002;42 Suppl 2:593-9.
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7. Issue with supplement
Glauser TA. Integrating clinical trial data into clinical practice. Neurology. 2002;58(12 Suppl
7):S6-12.

8. Volume with part
Abend SM, Kulish N. The psychoanalytic method from an epistemological viewpoint. Int J
Psychoanal. 2002;83(Pt 2):491-5.

9. Issue with part
Ahrar K, Madoff DC, Gupta S, Wallace MJ, Price RE, Wright KC. Development of a large
animal model for lung tumors. J Vasc Interv Radiol. 2002;13(9 Pt 1):923-8.

10. Issue with no volume
Banit DM, Kaufer H, Hartford JM. Intraoperative frozen section analysis in revision total
joint arthroplasty. Clin Orthop. 2002;(401):230-8.

11. No volume or issue
Outreach: bringing HIV-positive individuals into care. HRSA Careaction. 2002 Jun:1-6.

12. Pagination in roman numerals

Chadwick R, Schuklenk U. The politics of ethical consensus finding. Bioethics.
2002;16(2):iii-v.

13. Type of article indicated as needed

Tor M, Turker H. International approaches to the prescription of long-term oxygen therapy
[letter]. Eur Respir J. 2002;20(1):242.

Lofwall MR, Strain EC, Brooner RK, Kindbom KA, Bigelow GE. Characteristics of older
methadone maintenance (MM) patients [abstract]. Drug Alcohol Depend. 2002;66 Suppl
1:5105.

14. Article containing retraction

Feifel D, Moutier CY, Perry W. Safety and tolerability of a rapidly escalating dose-loading
regimen for risperidone. J Clin Psychiatry. 2002;63(2):169. Retraction of: Feifel D, Moutier
CY, Perry W. J Clin Psychiatry. 2000;61(12):909-11.

15. Article retracted

Feifel D, Moutier CY, Perry W. Safety and tolerability of a rapidly escalating dose-loading
regimen for risperidone. J Clin Psychiatry. 2000;61(12):909-11. Retraction in: Feifel D,
Moutier CY, Perry W. J Clin Psychiatry. 2002;63(2):169.

16. Article republished with corrections

Mansharamani M, Chilton BS. The reproductive importance of P-type ATPases. Mol Cell
Endocrinol. 2002;188(1-2):22-5. Corrected and republished from: Mol Cell Endocrinol.
2001;183(1-2):123-6.

17. Article with published erratum

Malinowski JM, Bolesta S. Rosiglitazone in the treatment of type 2 diabetes mellitus: a
critical review. Clin Ther. 2000;22(10):1151-68; discussion 1149-50. Erratum in; Clin Ther
2001;23(2):309.
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18. Article published electronically ahead of the print version
Yu WM, Hawley TS, Hawley RG, Qu CK. Immortalization of yolk sac-derived precursor
cells. Blood. 2002 Nov 15;100(10):3828-31. Epub 2002 Jul 5.

Books and Other Monographs

19. Personal author(s)
Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St.
Louis: Mosby; 2002.

20. Editor(s), compiler(s) as author
Gilstrap LC 3rd, Cunningham FG, VanDorsten JP, editors. Operative obstetrics. 2nd ed. New
York: McGraw-Hill; 2002.

21. Author(s) and editor(s)
Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR, editor.
White Plains (NY): March of Dimes Education Services; 2001.

22. Organization(s) as author

Royal Adelaide Hospital, University of Adelaide, Department of Clinical Nursing.
Compendium of nursing research and practice development, 1999-2000. Adelaide
(Australia): Adelaide University; 2001.

23. Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors. In:
Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-
Hill; 2002. p. 93-113.

24. Conference proceedings
Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V. Proceedings of the 5th Germ
Cell Tumour Conference; 2001 Sep 13-15; Leeds, UK. New York: Springer; 2002.

25. Conference paper

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic for genetic
programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th European Conference on Genetic
Programming; 2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

26. Scientific or technical report

Issued by funding/sponsoring agency:

Yen GG (Oklahoma State University, School of Electrical and Computer Engineering,
Stillwater, OK). Health monitoring on vibration signatures. Final report. Arlington (VA): Air
Force Office of Scientific Research (US), Air Force Research Laboratory; 2002 Feb. Report
No.: AFRLSRBLTRO020123. Contract No.: F496209810049.

Issued by performing agency:

Russell ML, Goth-Goldstein R, Apte MG, Fisk WJ. Method for measuring the size
distribution of airborne Rhinovirus. Berkeley (CA): Lawrence Berkeley National Laboratory,
Environmental Energy Technologies Division; 2002 Jan. Report No.: LBNL49574. Contract
No.: DEAC0376SF00098. Sponsored by the Department of Energy.
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27. Dissertation
Borkowski MM. Infant sleep and feeding: a telephone survey of Hispanic Americans
[dissertation]. Mount Pleasant (MI): Central Michigan University; 2002.

28. Patent

Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee. Flexible endoscopic grasping and
cutting device and positioning tool assembly. United States patent US 20020103498. 2002
Aug 1.

Other Published Material

29. Newspaper article
Tynan T. Medical improvements lower homicide rate: study sees drop in assault rate. The
Washington Post. 2002 Aug 12;Sect. A:2 (col. 4).

30. Audiovisual material
Chason KW, Sallustio S. Hospital preparedness for bioterrorism [videocassette]. Secaucus
(NJ): Network for Continuing Medical Education; 2002.

31. Legal Material

Public law:

Veterans Hearing Loss Compensation Act of 2002, Pub. L. No. 107-9, 115 Stat. 11 (May 24,
2001).

Unenacted bill:

Healthy Children Learn Act, S. 1012, 107th Cong., 1st Sess. (2001).

Code of Federal Regulations: _

Cardiopulmonary Bypass Intracardiac Suction Control, 21 C.F.R. Sect. 870.4430 (2002).
Hearing;

Arsenic in Drinking Water: An Update on the Science, Benefits and Cost: Hearing Before the
Subcomm. on Environment, Technology and Standards of the House Comm. on Science,
107th Cong., 1st Sess. (Oct. 4, 2001).

32. Map

Pratt B, Flick P, Vynne C, cartographers. Biodiversity hotspots [map]. Washington:
Conservation International; 2000.

33. Dictionary and similar references

Dorland's illustrated medical dictionary. 29th ed. Philadelphia: W.B. Saunders; 2000.
Filamin; p. 675.

Unpublished Material

34. In press

(Note: NLM prefers "forthcoming" because not all items will be printed.)

Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature of balancing selection in
Arabidopsis. Proc Natl Acad Sci U S A. In press 2002.

Electronic Material
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35. CD-ROM
Anderson SC, Poulsen KB. Anderson's electronic atlas of hematology [CD-ROM].
Philadelphia: Lippincott Williams & Wilkins; 2002.

36. Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: the ANA acts in an advisory role.
Am J Nurs [serial on the Internet]. 2002 Jun [cited 2002 Aug 12];102(6):[about 3 p.].
Available from: http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

37. Monograph on the Internet

Foley KM, Gelband H, editors. Improving palliative care for cancer [monograph on the
Internet]. Washington: National Academy Press; 2001 [cited 2002 Jul 9]. Available from:
http://www.nap.edu/books/0309074029/html/.

38. Homepage/Web site

Cancer-Pain.org [homepage on the Internet]. New York: Association of Cancer Online
Resources, Inc.; ¢2000-01 [updated 2002 May 16; cited 2002 Jul 9]. Available from:
http://www.cancer-pain.org/.

39. Part of a homepage/Web site

American Medical Association [homepage on the Internet]. Chicago: The Association;
c1995-2002 [updated 2001 Aug 23; cited 2002 Aug 12]. AMA Office of Group Practice
Liaison, [about 2 screens]. Available from: http://www.ama-
assn.org/ama/pub/category/1736.html

40. Database on the Internet

Open database:

Who's Certified [database on the Internet]. Evanston (IL): The American Board of Medical
Specialists. c2000 - [cited 2001 Mar 8]. Available from: http://www.abms.org/newsearch.asp
Closed database:

Jablonski S. Online Multiple Congential Anomaly/Mental Retardation (MCA/MR)
Syndromes [database on the Internet]. Bethesda (MD): National Library of Medicine (US).
¢1999 [updated 2001 Nov 20; cited 2002 Aug 12]. Available from:
http://www.nlm.nih.gov/mesh/jablonski/syndrome _title.html

41. Part of a database on the Internet

MeSH Browser [database on the Internet]. Bethesda (MD): National Library of Medicine
(US); 2002 - [cited 2003 Jun 10]. Meta-analysis; unique ID: D015201; [about 3 p.]. Available
from: http://www.nlm.nih.gov/mesh/MBrowser.html Files updated weekly.

Updated June 15, 2005
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