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a b s t r a c t

Physical employment standards (PES) are developed with the aim of ensuring that an employee's
physical and physiological capacities are commensurate with the demands of their occupation. While
previous commentaries and narrative reviews have provided frameworks for the development of PES,
this is the first systematic review of the methods used to translate job analysis findings to PES tests and
performance standards for physically demanding occupations. A search of PubMed and Google Scholar
was conducted for research articles published in English up to and including March 2015. Two authors
independently reviewed and extracted data.

The search yielded 87 potentially eligible papers, including 60 peer reviewed journal articles and 17
technical reports. 57 papers were excluded leading to a final data set of 31 papers, representing 22
studies. Job analysis was most commonly conducted through subjective determination of job tasks fol-
lowed by objective quantification and validation. Determination of criterion tasks was evenly distributed
through subjective and objective methods with criterion tasks being defined most commonly as most
demanding, critical and/or frequent. Generic predictive and task-related predictive tests were more
commonly observed in isolation or in combination when compared to task simulation tests. Performance
standards were more commonly criterion-referenced than norm-referenced with a variety of statistical
methods utilised. This review provides recommendations for researchers when developing physical
employment standards for a variety of occupations.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

The development of physical and physiological employment
standards (PES) is based on the premise of matching an employee's
physical attributes with the physical demands of their job. The
implementation of PES can lead to increased capability and pro-
ductivity in the workplace (Taylor and Groeller, 2003) and have
been shown to significantly reduce injuries across a range of oc-
cupations (Harbin and Olsen, 2005; Larsson and Harms-Ringdahl,
2006; Rosenblum and Shankar, 2006).

The development of PES commonly involves two key stages:
task observation and analysis, and test development (Constable and
Palmer, 2000; Payne and Harvey, 2010; Tipton et al., 2013). A

summary of Payne and Harvey (2010) framework is presented in
Table 1. The task observation and analysis process has previously
been reviewed extensively (Campion, 1983; Constable and Palmer,
2000; Taylor and Groeller, 2003; Larsen and Aisbett, 2012). Task
observation and analysis has typically been divided into two
components: job task analysis, and physical demands analysis
(Rayson, 2000). Job task analysis involves determining a list of
physically demanding tasks conducted within an occupation.
Common methods in job task analysis include the use of ques-
tionnaires, interviews, subject matter expert (SME) consultation
and job observation with the aim of ascertaining task details, such
as frequency and duration. Physical demands analysis is the process
of quantifying the physical elements of the task, such as the
equipment used, load movement descriptors and the environment
in which the work is conducted, as well as the physiological strain,
with measures such as heart rate and oxygen consumption. The
quantification of the physical and physiological demands has been
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described in detail previously (Taylor and Groeller, 2003; Tipton
et al., 2013). As part of the job task analysis phase or the physical
demands analysis, criterion, or critical, tasks are determined and
form the basis of PES development. Factors involved in determining
criterion tasks include task frequency, importance, criticality,
duration and the physical demands (Jamnik and Gledhill, 1992;
Taylor and Groeller, 2003; Payne and Harvey, 2010; Tipton et al.,
2013).

After the physically demanding job tasks have been quantified,
PES tests are developed. These tests aim to replicate or induce an
equivalent physical and physiological demand to the criterion job
task being assessed. PES tests are commonly divided into generic-
predictive, task-related predictive, and task simulation tests
(Payne and Harvey, 2010; Gumieniak et al., 2011). Generic-
predictive tests (or basic physical ability tests) are, as the defini-
tion suggests, generic in nature and do not have specific job-related
characteristics. Task simulation tests are those that directly repli-
cate criterion job tasks. Task-related predictive tests incorporate
elements of the two aforementioned assessments to develop a test
that is more generic than a task simulation, but retains elements of
job-related tasks (Payne and Harvey, 2010).

Performance standards (or cut-scores) are required on these PES
tests to classify an employee's ability to conduct criterion job tasks.
Generally, the development of performance standards is based
around referencing measures of the physical requirements of the
job (criterion-referencing) or standardising test scores relative to a
relevant group (norm-referencing) (Constable and Palmer, 2000).
Specific statistical methods to achieve this will be analysed in this
review.

Existing frameworks provide a comprehensive methodological
overview and commentary on the development of PES (Constable
and Palmer, 2000; Payne and Harvey, 2010; Jamnik et al., 2013;
Tipton et al., 2013). However, the intensive examination of the
translation of job task analysis findings to physical employment
standards and assessments has not previously been conducted.
Furthermore, existing reviews are narrative in nature, and there has
been no previous review that has analysed existing literature using
systematic methods, incorporating the extraction of objective in-
formation from individual studies such as the number of partici-
pants, test characteristics and validation procedures used.
Performing a more objective analysis of existing literature in this
area may elucidate to researchers and practitioners the compo-
nents of PES development where there are consistencies and
established techniques, as well as areas where further improve-
ments are required.

As such, the aim of this paper was to systematically review
relevant published literature to examine the procedures and
methods applied in the translation of job analysis findings PES tests
and performance standards.

2. Methods

2.1. Eligibility criteria

Studies that met the inclusion criteria were those focussed on
detailing the development of PES from a job analysis for physically
demanding occupations. Studies were included if they were pub-
lished open-literature manuscripts or publically-available technical
reports. Potentially eligible papers met the inclusion criteria either
as an isolated document, or as part of a series of papers or reports
that met the inclusion criteria. Studies that did not detail job ana-
lyses, develop PES tests or were developed for occupations that
were not physically demanding occupations were excluded. Due to
the very specific nature of our eligibility criteria, there were several
articles on PES development that could not be included in the re-
sults of this review.

2.2. Information sources

A search of PubMed and Google Scholar was conducted for
research articles published in English up to and including March
2015. It was necessary to use a large number of keywords due to the
broad range of occupations and the associated differences in ter-
minology applied. Keywords were divided into five headings (job
terms, fitness terms, test terms, other, and occupation) and are
presented in Table 2. Google Scholar was used to ensure that we
had complete capture of all publically-available internal reports;
occupations such as the military and emergency services often
generate publically available reports that are not available in the
peer reviewed literature.

2.3. Study selection

Authors used pre-defined inclusion criteria to decide on
whether each article would be included or excluded. Two authors
(BB and AC) screened citations in an independent manner by title,
abstract and then full article for relevance. At each stage of the

Table 1
Summary of the development of physical employment standards (summarised from (Payne and Harvey, 2010)) The steps described in this table are the focus of this review.

Elements Step

Task observation and analysis 1. Identification and confirmation of job tasks
2. Observation and measurement of selected job tasks
3. Analysis of physical demands of selected job tasks
4. Identification and review of criterion job tasks on which to base
physical employment tests

Test development and determination of
physical employment standards

5. Development of a set of potential physical employment tests
6. Establish relationship between potential test and task performance
7. Identification of provisional physical employment standards for potential physical employment tests
8. Selection of the final battery of physical employment tests and confirmation of physical employment standards

Table 2
Keywords used in the literature search.

Job terms Fitness terms Test terms Other Occupations

Work Physical Standard Meiorin decision Military
Job Performance Simulated Safety margin Fire fighters
Job-related Fitness Test Content validity Ambulance
Job-specific Demanding Predictive Construct validity Police
Occupation Criterion Face validity Correction
Operational Valid Security
Employment Bona fide
Pre-employment Defensible
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