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ARTICLE INFO ABSTRACT

Keywords: Online ergonomics training programs have emerged as an efficient way to support office workers’ health, safety,

Ofﬁ_Cff ergonomics and wellbeing. A scoping review was conducted to assess the design and user-related outcomes of current online

'érfmmg office ergonomics training tested in the scientific literature and provided by Occupational Health and Safety
-learning

(OHS) authorities.

A systematic search of five databases and eighteen OHS authorities’ websites was conducted. Data on training
details and content was extracted and tabulated. Design outcomes of satisfaction, usability and acceptability
were recorded, as were user health-related and knowledge outcomes. A validated rubric for eLearning evaluation
was used to assess the functional, technical, and pedagogical aspects of training programs provided by OHS
authorities.

Five articles were included, and reported on user-related outcomes: musculoskeletal health, ergonomics
knowledge, and/or posture. None of the studies reported on design-related outcomes. Eight online training
programs were identified in six OHS authorities in Australia (2), the USA (2) and Canada (2). All eight programs
included information on workstation set-up and physical hazards while two included information on psycho-
social hazards. These programs scored high in the technical (12/12) and accessibility (10.5/12) aspects, but
lower on teaching (4/9), social (5/9) and cognitive (5.5/9) aspects.

Online office ergonomics training tested in the literature seem to focus on user-related outcomes while OHS
authorities training was more comprehensive and met design-related targets. Future collaboration between OHS
authorities, the scientific community and end-users need to be considered to build robust evidence-based pro-
grams that address both the design and user-related outcomes.

OHS authorities
Health education
Health and safety

1. Introduction

The workplace is a complex system with multiple factors (including
environmental, physical, psychosocial, organisational, and individual)
interacting with the worker (Carayon and Smith, 2000). Ergonomics is
defined by the International Ergonomics Association (IEA) as “the sci-
entific discipline concerned with the understanding of the interactions

among humans and other elements of a system in order to optimize
human well-being and overall system performance“ (International Er-
gonomics Association, 2019). With the rapid increase in computer and
desk-based work (Bailey, 2018; Victory and Cooper, 2002), and the
associated impacts of prolonged sitting and prolonged computer screen
viewing on health outcomes such as musculoskeletal disorders (MSDs)
(Jun et al., 2017; Waersted et al., 2010), eye strain (Brewer et al., 2006),
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cardiovascular disease (Bailey et al., 2019), job strain and psychological
distress (Jun et al., 2019), ergonomics and health promotion in-
terventions, especially those delivered online have become important to
prevent the occurrence of these health problems (Tchir and Szafron,
2020). Education and training are fundamental components of ergo-
nomics interventions (Burton, 2010; Heidarimoghadam et al., 2022).
Although there is no universally agreed definition of office ergonomics
training, Hoe et al., (2012) claimed that ergonomics training should
include educational activities for employees to identify risk factors for
work-related MSDs, selection and use of appropriate work practices and
equipment, and correct adjustment of their workstation to ensure it fits
the user and facilitates a comfortable working environment. The effec-
tiveness of office ergonomics training and educational programs has
been inconsistent (Van Eerd et al., 2016). While benefits have been
observed in increasing workers’ knowledge, decreasing musculoskeletal
discomfort, adopting healthy behaviour, and enhancing workers’ per-
formance (Dalkiling and Kayihan, 2014; Robertson et al., 2009; Rob-
ertson et al., 2013; Robertson et al., 2017; Faisting and de Oliveira Sato,
2019), non-statistically impacts on these outcomes have also been
observed (e.g., Amick et al., 2012; Krause et al., 2010). Further, the
quality of the evidence from ergonomics educational interventions has
been reported to be low (Hoe et al., 2018; Chen et al., 2018). Ergonomics
training was most effective when combined with other strategies such as
workstation redesign and participatory ergonomics interventions (Hei-
darimoghadam et al., 2022). Furthermore, from an instructional design
perspective, the effectiveness of ergonomics training could be impacted
by the way the training was developed and the use of instructional
system design models, learning theories, and involvement of end-users
for efficient training materials (Robertson and Maynard, 2005). Ergo-
nomics training programs should also use a holistic approach in content
development to address the interactions of the office worker with other
elements of the system by considering the physical, organisational, and
cognitive domains (International Ergonomics Association, 2019).
Different methods have been used to deliver ergonomics training and
education programs in the workplace. These methods include face-to-
face individual instruction (Shariat et al., 2018) or group-based de-
livery such as workshops (Sohrabi and Babamiri, 2021), technology-
based learning (PC, smartphones, tablets) through interactive multi-
media (Robertson et al., 2009) or web-based programs (Dalkilin¢ and
Kayihan, 2014; Meinert et al., 2013), or a combination of face-to-face
and technology-based delivery (Robertson et al., 2009; Robertson
et al., 2013; Robertson et al., 2017). Due to the advancement of tech-
nology and widespread access to the Internet and mobile devices, online
(virtual/e-learning) tools have emerged as an effective way to manage
and improve people’s health (Boulos et al., 2014; Wicks et al., 2014).
According to the Cambridge Dictionary (2020), ‘virtual® refers to tech-
nologies using a computer and other electronic equipment, and not
involving people physically going somewhere. Online training is
growing in popularity and has emerged as an effective way of learning
and professional development across many industry sectors, such as
higher education (Castro and Tumibay 2021), healthcare (e.g., health
professionals) (Vaona et al., 2018) and the business and administrative
sector (e.g., office workers) (Noe et al., 2014). Online learning offers
potential advantages over other training methods, including widespread
access, personalised instruction, and regular updating of content (Wang,
2018). In 2012, technology-based learning, that includes e-learning,
online learning, and mobile learning, was used on average in 39 % of
organizations’ formal learning hours in the United States (Miller et al.,
2014). More recent data from the Australian Bureau of Statistics (2022)
showed that work-related online learning has increased from 19 % in
2016-17 to 55 % in 2020-21, such that online learning is the most
common delivery mode for workplace training. Virtual/e-learning has
been considered the most suitable mode for training programs as they
offer flexibility in time and location and the possibility of potential
personalisation of instructions (Cook, 2007). The ability to learn and
self-assess remotely is particularly pertinent given the increased
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proportion of office work occurring in the home environment resulting
from the COVID-19 pandemic (Xiao et al, 2021; Reznik et al., 2021).

A preliminary and exploratory search for virtual or e-learning ergo-
nomics training programs for office workers in the literature found no
synthesis of evidence regarding the types of programs available, their
content, or the usability, feasibility, acceptability, and users’ satisfaction
with these training programs. These elements linked to the design of
training programs have been identified as key factors contributing to the
success of the e-learning experience (Harrati et al., 2016; Yakit and
Ismailova, 2018). Researchers have also emphasised the pedagogical
aspects when developing e-learning, including the use of instructional
design models and theories to identify the specific needs of users and
achieve the desired outcomes (e.g., acquiring knowledge, developing
skills or changing behaviour) (Khalil and Elkhider, 2016). It is possible
that ergonomics training programs exist outside the traditional scientific
literature such as by workplace safety and health authorities. These
authorities provide services and resources to support industries to fulfil
their legislative responsibilities to reduce the risk of workplace injuries
and maintain employee safety and health. However, we are unaware if
national and international Occupational Health and Safety (OHS) au-
thorities and bodies offer office employees and workplaces online
training programs with relevant content and the usability and func-
tionality of such. Identifying any existing online training programs in the
peer-reviewed literature or provided by OHS authorities, and summa-
rising their content, usability and functionality features will be a valu-
able resource for future development of such programs.

To address these gaps, a scoping review has been conducted to (a)
systematically identify and review the online ergonomics training pro-
grams that have been developed and tested in the scientific literature,
specifically in terms of design and user-related outcomes; and, (b) pro-
vide an overview and evaluate the functional, technical, and pedagog-
ical aspects of current online ergonomics training programs related to
office workers promoted by OHS authorities and bodies.

By conducting this review, greater knowledge of the current online
office ergonomics training available in peer-reviewed literature and
OHS authorities will be achieved. Such knowledge will showcase the
quality of current training, and identify gaps in content, usability,
functionality, and accessibility to ensure future training meets the
contemporary needs of the modern office worker with high-quality
learning design and content and fulfils the requirement for safe
workplaces.

2. Methods
2.1. Search and selection

2.1.1. Interdisciplinary search

A scoping review was selected as the most appropriate methodology
given the limited research evidence base and the high likelihood of
training programs existing outside the empirical literature. The six-stage
methodological framework by Arksey and O’Malley (2005) was fol-
lowed in conducting this review. To identify the main concepts for this
review, the framework of Population, Concept and Context (PCC) rec-
ommended by the Joanna Briggs Institute (JBI) for scoping reviews was
used (Appendix 1) (Peters et al., 2015). An interdisciplinary search was
conducted in the following databases: PubMed, Embase, Web of Science,
ERIC (Education Resources Information Center) and CINAHL (Cumula-
tive Index to Nursing and Allied Health Literature). Synonyms and
subject headings relating to the following concepts were applied in
several combinations: office workers, ergonomic, training, and online.
The search terms and search strategy are included as supplementary
materials (Appendix 2).

EndNote (2013) was used for the collection of bibliographic refer-
ences from the five databases, and duplicates were removed. Articles
were then exported to Covidence (2022) for screening. Two reviewers
(HZ and JZ) independently screened the titles and abstracts by applying
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the following criteria:

e The study sample should be office/desk-based workers.

The intervention should include a training or education program.
The training program should be delivered online or involve multi-
media content.

The training program should target office ergonomics.

The study should be published in peer-reviewed journals, conference
proceedings or higher research degree theses between 2010 — Dec
2021. This timeline was chosen to capture the most recent online
training developed and tested.

The study should be published in the English language.

The reference list of articles that fulfilled our criteria after screening
was searched for additional papers. Following the elimination of ineli-
gible articles, the eligibility of the remaining articles was assessed
independently through full-text reading by HZ and JZ. Disagreements on
study eligibility were resolved by a third reviewer (VJ). Table 1 presents
the inclusion and exclusion criteria for this review. Observational
studies conducted without administering, developing, or testing any
intervention, or those not providing details of the training, were
excluded.

2.1.2. Electronic search

An electronic search on websites of Safety and Health authorities of
five countries (Australia, Canada, New Zealand, UK, USA) was con-
ducted. The selection of countries was based on the reputation for well-
developed ergonomics and Occupational Health and Safety (OHS) sys-
tems, as well as the first language of the website (English). Responsible
OHS authorities and bodies in each country were selected from the
Occupational Safety and Health country profile (OSH Profile) available
on the International Labour Organisation (ILO) website (International
Labour Organization, 2015) (Table 2). To ensure complete coverage of
websites, two researchers (HZ, LG) used different strategies to identify
all information related to office/computer-based workers on each
website. An initial search was based on topic/industry/hazard classifi-
cation on each website. For example, Safe Work Australia classify their
information based on “safety topic” or “safety by industry and business”.
The second strategy was to search the website using various combina-
tions of keywords (e.g., ergonomics, ergonomic workstation, office er-
gonomics, office workstation, desk-based work, office workstations,
computer ergonomics, and work from home). These key terms were
identified as “top ten keywords” that employees use when looking for
office ergonomics of a local OHS regulator website (Appendix 3). Using
this approach, we aimed to identify and gain an overview of all types of
information and training provided to desk-based workers or workplaces.

The interdisciplinary and electronic search strategies in databases
and grey literature were developed and conducted with the assistance of
an expert librarian at The University of Queensland, Australia.

2.2. Data extraction

Due to the differences in the information provided, and the structure
of the peer-reviewed articles and the grey literature, the data extracted

Table 1
Inclusion and exclusion criteria.

Criteria Inclusion criteria Exclusion criteria

Population Office workers Other populations

Setting Desk-based work Other settings

Intervention  Intervention involving online Intervention/ training program
training and/or digital delivered face-to-face, group or
technology (mobile or computer  not involving digital
application, digital multimedia) technologies

Language English Languages other than English

Time 2010 to Dec 2021 Before 2010
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Table 2
List of Occupational Health and Safety authorities in each country identified
from ILO website.

Country OHS Authority Website
Australia Safe Work Australia https://www.
safeworkaustralia.gov.au/
WorkSafe ACT https://www.worksafe.act.
gov.au/
SafeWork NSW https://www.safework.
I]S\‘\'.U: ()V.élll/
Workplace Health and Safety https://www.worksafe.qld.
Queensland gov.au/
SafeWork SA https://www.safework.sa.
gov.au/
WorkSafe Tasmania https://www.worksafe.tas.
gov.au/
WorkSafe Victoria https://www.worksafe.vic.
gov.au/
WorkSafe WA https://www.commerce.
wa.gov.au/worksafe/
The Commonwealth — Comcare https://comcare.gov.au/
New WorkSafe NZ https://worksafe.govt.nz
Zealand
Canada Canadian Centre for Occupational https://www.ccohs.ca/
Health and Safety (CCOHS)
Institut de recherche Robert-Sauvé https://www.irsst.qc.
en santé et en sécurité du travail ca/en/
(IRSST)
Commission de la santé et de la https://www.csst.qc.ca/
sécurité du travail du Québec (CSST)
The United Occupational Safety and Health https://www.osha.gov/
States Administration (OSHA)
National Institute for Occupational https://www.cdc.
Safety and Health (NIOSH) gov/niosh/
Mine Safety and Health https://www.msha.gov/
Administration (MSHA)
United Health and Safety Executive (HSE) https://www.hse.gov.uk/
Kingdom Institution of Occupational Safety https://www.iosh.co.uk/

and Health (IOSH)

from each source focused on different outcomes.

Full articles of the selected studies were reviewed to extract the
following information where possible: paper information (authors, year
of publication, country where the study was conducted); study details
and participants (study design, target population, eligibility, sample
size, data collection instruments); intervention/training details (theo-
retical framework/model, content development, reliability/pilot test);
and outcomes. The focus was placed on two types of outcomes: design-
related outcomes (e.g., satisfaction, usability, feasibility, acceptability,
and adherence); and user-related outcomes (e.g., knowledge, attitudes,
behaviour, physical or psychological health). Studies were also cat-
egorised based on the UK Medical Research Council (MRC) framework
for developing and evaluating complex interventions based on their
research phases: development, feasibility and piloting, evaluation and
implementation (Craig et al., 2011).

The virtual/e-learning office ergonomics programs identified from
each OHS authority website were reviewed and checked in terms of
content (workstation setup, physical hazards, psychosocial hazards,
safety hazards), applicability to working from home, applicability to
working from the office, language, time to completion, target audience
(employee, employer), provision of a checklist, use of quizzes or
assessment questions, and certificate of completion. These key features
of the training content have been identified through discussion amongst
the research team and advisors from the local OHS regulator.

2.3. Data synthesis and critical appraisal

Subsequent to data extraction, results of the systematic search of
peer-reviewed literature were quantitatively summarised and presented
using descriptive statistics. A narrative synthesis was also used to report
the study details, intervention/training details, and outcomes. Further, a
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critical appraisal was conducted by two researchers (HZ and GNH) to
assess the methodological quality of the studies included in this review
using the JBI Critical Appraisal tool (Tufanaru et al., 2017). Reviewers
appraised each article independently, with consensus reached through
discussion as required.

The online office ergonomics programs identified in the grey litera-
ture were evaluated using the Rubric for e-learning Tool Evaluation
(Anstey and Watson, 2018) with a slight modification of item descrip-
tion wording (approved by the rubric authors) to ensure relevance to
this topic and industry. This rubric is used to evaluate the functional,
technical, and pedagogical aspects of e-learning tools in higher educa-
tion (Anstey and Watson, 2018). The rubric contains 8 categories and 27
items distributed as follows: Functionality [4 items], Accessibility [4],
Technical [4], Mobile Design [3], Privacy, Data Protection, and Rights
[31, Social Presence [3], Teaching Presence [3], and Cognitive Presence
[3] (Table 3). Two raters (HZ, VJ) independently assessed each online
training program using the rubric. Inter-rater reliability was assessed
using Cohen’s kappa, with a strong level of agreement observed between
the raters (x = 0.80). A scoring system was used with each item of the
rubric rated as “working well” (3 points), “minor concerns” (2 points), or
“serious concerns” (1 point). Appendix 4 explains each item of the rubric
in detail and how each of the e-learning tools was rated.

3. Results

The screening results and the summary findings from the peer-
reviewed article search are reported in Fig. 1 and Table 4 respectively,
while the findings from the grey literature search and training evalua-
tion are reported in Tables 5 and 6, respectively.

3.1. Peer-reviewed articles:

A total of 6931 articles were originally identified. Following removal
of duplicates, 4804 articles were assessed for eligibility through title and
abstract and 50 articles went through a thorough full-text screening
(Fig. 1). A total of five research articles, all published between 2012 and
2015, were included. These studies were conducted in Spain (del Pozo-

Table 3
Rubric for e-learning Tool Evaluation (Anstey and Watson, 2018).
Category Criteria
Functionality Scale
Ease of Use
Tech Support / Help Availability
Hypermediality
Accessibility Accessibility standards
User-focused participation
Required Equipment
Cost of Use
Technical Integration/ Embedding within a Learning

Management System (LMS)

Desktop / Laptop Operating Systems
Browser

Additional Downloads

Access

Functionality

Offline Access

Sign Up/ Sign In

Data Privacy and Ownership
Archiving, Saving, and Exporting Data

Mobile Design

Privacy, Data Protection,
and Rights

Social Presence Collaboration
User Accountability
Diffusion

Teaching Presence Facilitation
Customization

Learning Analytics

Enhancement of Cognitive Task(s)
Higher-Order Thinking
Metacognitive Engagement

Cognitive Presence
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Cruz et al., 2012; del Pozo-Cruz et al., 2013), Germany (Meinert et al.,
2013), Turkey (Dalkiling and Kayihan, 2014), and Iran (Habibi and
Soury, 2015), and included a total of 291 office workers (183 Female,
108 Male, mean age = 41.4 years). An unbalanced sex sample was noted
in two studies with 70 females and 32 males in the study by Dalkilin¢
and Kayihan, 2014, and 23 females and 52 males (Habibi and Soury,
2015). Two research articles (del Pozo-Cruz et al., 2012; del Pozo-Cruz
et al., 2013) from the same research project included office workers with
non-specific low back pain and used a randomized controlled trial
design (9-month intervention duration), reporting separately on two
different outcomes. The three other studies included asymptomatic of-
fice workers and used a pre- post-test design with durations of 1-
(Meinert et al., 2013), 1.5- (Dalkilin¢ and Kayihan, 2014), and 2.5-
(Habibi and Soury, 2015) month follow-up. All studies focused on seated
position in a standard desk setting, with none using sit-stand desks. All
research articles used questionnaires to assess knowledge of office er-
gonomics, working posture, and/or physical health. None of the studies
reported using a theoretical model/framework to guide the development
of the training program nor reported on any design-related outcomes.
All training programs were developed by experts/clinicians, and all re-
ported a pilot/usability phase prior to the intervention implementation
except one (Habibi and Soury, 2015). None of the studies reported
reviewing the literature before the development of the training program,
and none reported using national/international guidelines or standards.
The online training was delivered either in the form of an e-learning
module (Dalkilin¢ and Kayihan, 2014), illustrative videos (Habibi and
Soury, 2015), interactive website information (Dalkilin¢ and Kayihan,
2014) or a multimedia presentation (Habibi and Soury, 2015).

The methodological quality of these studies was appraised according
to the JBI criteria for randomised controlled trials (RCT) and quasi-
experimental designs (Tufanaru et al., 2017) — Table 5. Besides double
blindness, the RCT study met all criteria (del Pozo-Cruz et al., 2012, del
Pozo-Cruz et al., 2013). All three quasi-experimental studies did not
have a control group and had unclear details about the reliability of the
outcome measured (Dalkilin¢ and Kayihan, 2014; Habibi and Soury,
2015; Meinert et al., 2013). Further, assumptions for statistical tests
were unclearly described in two studies (Dalkilin¢ and Kayihan, 2014;
Meinert et al., 2013).

All studies reported user-related outcomes that included at least one
health-related outcome (musculoskeletal complaints, headache com-
plaints, functional health, and/or health-related quality of life (QoL)),
while three also reported on working posture change (Dalkilin¢ and
Kayihan, 2014; Habibi and Soury, 2015; Meinert et al., 2013) and one
reported on changes in perceived knowledge (Dalkiling and Kayihan,
2014). None of the studies reported on design-related outcomes. The
three studies that assessed musculoskeletal discomfort reported a sta-
tistically significant decrease in complaints among participants that
received the training program at the 1- (Meinert et al., 2013), 1.5-
(Dalkilin¢ and Kayihan, 2014), and 2.5- (Habibi and Soury, 2015) month
follow-up. A statistically significant improvement in office ergonomics
knowledge was also found immediately after providing the e-learning
training (Dalkilin¢ and Kayihan, 2014). Office workers with low back
pain in the training group had a significant improvement in functional
disability and health-related QoL, a decrease in the number of low back
pain episodes (del Pozo-Cruz et al., 2012), and improvements in self-
reported health status and self-reported functional disability (del
Pozo-Cruz et al., 2013) compared to the control group who had access to
standard care only. Standard care in this study was defined as all existing
non-web-based information offered by the university to staff (e.g.,
annual medical examination). Significant improvement in self-reported
(Dalkiling and Kayihan, 2014; Habibi and Soury, 2015) and observed
(using side view picture and geometrical analysis) (Meinert et al., 2013)
working posture behaviour and computer workplace adjustment (Mei-
nert et al., 2013) was also reported after the training intervention. Other
aspects such as education, work level, time on the computer and phys-
ical activity were not reported in these studies.
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Records identified through databases
searching (n = 6931)

1. Pubmed = 660
Web of Science = 3245
Embase = 1676
ERIC = 754
CINAHL = 596

vk wnN
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Removed duplicates (n = 2125) using
Endnote and Covidence

A 4

Article assessed for eligibility
(n = 4806)

N=4751 removed during title and abstract screening.

N=50 removed during full-text screening due to one or more
of the following reasons:

—»| - The training or intervention was not delivered online (n=16)
- Not targeting office ergonomics (n=10)

- No office workers in the study sample (n=18)

- Not conducted in workplace setting (n=6)

A

Studies included in the review
(n=5)

Fig. 1. Search and screening results of peer-reviewed articles.

3.2. Grey literature

Eight online training programs that included office ergonomics were
identified from six of the 18 OHS authorities across three countries (2 in
Australia, 2 in Canada and 4 in the USA), with no online training
identified in the UK or New Zealand (Table 5). These online training
programs were freely available, though one was only freely available
during the COVID-19 pandemic (Canadian Centre for Occupational
Health and Safety, 2020). All eight programs provided information on
workstation set-up and physical hazards while two programs also
included information on psychosocial hazards (Comcare, 2020; Work-
place Health and Safety Queensland, 2020). Two programs were on sit-
stand workstations for employees (Washington State Department of
Labor and Industries, 2020c) and employers (Washington State
Department of Labor and Industries, 2020b), with two others included
information on sit-stand desks (Institute for Work and Health, 2015;
Workplace Health and Safety Queensland, 2020). All programs were
designed for workplace offices, with three including information on
working from home (Comcare, 2020; Washington State Department of
Labor and Industries, 2020a; Workplace Health and Safety Queensland,
2020). Of the eight programs, four included information for both em-
ployees and employers in the same training (Comcare, 2020; Institute
for Work and Health, 2015; Occupational Safety and Health Adminis-
tration, 2020; Workplace Health and Safety Queensland, 2020), while
two provided a checklist for workstation assessment as a resource to
support employees (Occupational Safety and Health Administration,
2020; Workplace Health and Safety Queensland, 2020). All programs
were self-paced with three programs reporting a completion time
ranging from 40 to 120 min (Canadian Centre for Occupational Health
and Safety, 2020; Institute for Work and Health, 2015; Washington State
Department of Labor and Industries, 2020a). Three programs used
quizzes or questions to assess knowledge gained (Canadian Centre for

Occupational Health and Safety, 2020; Institute for Work and Health,
2015; Workplace Health and Safety Queensland, 2020). Only one
offered a certificate of completion (Canadian Centre for Occupational
Health and Safety, 2020). As per the inclusion criteria, all programs
were in English with three programs also providing either French (Ca-
nadian Centre for Occupational Health and Safety, 2020; Institute for
Work and Health, 2015) or Spanish (Occupational Safety and Health
Administration, 2020) versions (Table 6).

Using the e-learning evaluation rubric, the highest overall mean
score of all training programs was recorded in the technical (11.9/12)
and accessibility (10.4/12) aspects. The lowest scores were recorded in
cognitive (5.4/9), social (5.1/9) and teaching (4/9) elements. The total
scores varied between the training programs with the highest recorded
for a program in the USA 67/81 (Washington State Department of Labor
and Industries, 2020a) and the lowest for a Canadian program 57/81
(Canadian Centre for Occupational Health and Safety, 2020) (Table 7).

4. Discussion

This scoping review sought to provide an overview of the content,
design and user-related outcomes of the current online office ergo-
nomics training tested in the scientific literature and freely available on
the websites of OHS authorities and bodies. This is the first summary of
these elements, with findings intended to be used to identify research
gaps and collaborative opportunities that could be further exploited in
this area. Five peer-reviewed studies and eight virtual office ergonomics
programs from six OHS authorities in Australia, Canada, and the USA
were located, summarised, and synthesised.

4.1. Office ergonomics training content

This review found that OHS authorities and bodies in Australia,
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Table 4
Characteristics of the five studies included in the review.
Author, Year, Study design Sample Intervention/ training Developed by Reliability/ Instruments Outcomes /
Country pilot test Post-
intervention
Findings

Del Pozo- RCT (9-month 90 administrative Web-based postural and Preventive medicine Reliability LBP-Related Fitness 1 Functional
Cruz., et al. intervention) university staff exercise program (2 and clinician and clinical ~ study Test Disability
2012 Criteria: subjects 7-Min videos) + email exercise physiologist
(Spain) with nonspecific reminders. The Roland-Morris 1 Health-Related

LBP. Disability QoL
46 Intervention Questionnaire (RMDQ) 1 Muscular
Grp, 44 Control The European Quality Endurance
Grp. of Life (QoL) | Number of
Mean age: 46.6 questionnaire NLBP Episodes
years (78F, 12 M) Sociodemographic

questionnaire

Del Pozo- 5-Q survey LBP-related 1 Self-reported
Cruz, B., exercise behaviour health status
et al., 2013 change.

(Spain) The Visual Analogue 1 Functional
Scale (VAS) from the health status
Euroquol-5D
questionnaire (EQ-5D)
The Oswestry
Disability Index (ODI)

Meinert, M., Quasi- 24 office workers IfADo Ergonomic Vision Leibniz Research Pilot study Side view photo of the 1 Workplace
et al., 2013 experimental website (Ergonomic Centre of Working subject’s natural adjustment
(Germany) pre-post-test in north German Vision IfADo, 2013) Environment and working posture + changes.

design company. Human Factors geometrical analysis.
TO - Baseline Mean Age: 40.7 | MSD
T1 -1 Week years (12F, 12 M) Questionnaire on complaints,
T2 — 4 Weeks complaints at - Headache
computer workplaces. complaints,
| Eye strain

Dalkiling, M., Pre- post-design 102 Employeesina  e-learning interactive Physiotherapists, Pilot study Demographic 1 Office
& Kayihan, (immediate and telecom company. ergonomics training Software designers Reviewed by questionnaire ergonomics
H., 2014 45 days post- (~60Min) and Illustrators an e-learning knowledge
(Turkey) training) Criteria: subjects expert Knowledge assessment

with MSD 6 Modules, 57 pages with Questionnaire (10 Y/ 1 Behaviour

complaint and audio recording at the N) (workplace

using a computer background Workplace interaction interactions and

for > 4 h/day. questionnaire (10 Y/N)  working

Mean Age: 37.3 posture)

years (70F, 32 M) RULA questionnaire 1 MSD
Symptoms and
complaints

Habibi, H., & Quasi- 75 office workers G1: 4 h-online training Physiotherapist None RULA and Nordic | MSDs
Soury, S., experimental (25*3Groups) in a with a multimedia Questionnaire for complaints
2015 gas company presentation on office MSDs
(Iran) (2- and 2.5- ergonomics, chair 1 Working

months post- Criteria: no MSDs, adjustment and RULA, posture
assessment) working at least 6 G2: Exercise software

h/day with at least
5 h sitting with
computer work
Mean Age: 41.2
years (23F, 52 M)

reminder, G3: Sports

with a physiotherapist

program 2-3 times/ week

LBP (Low Back Pain), MSD (Musculoskeletal Discomfort), NLBP (Non-specific Low Back Pain), RCT (Randomized Controlled Trial), RMDQ (Roland Morris Disability
Questionnaire), RULA (The Rapid Upper Limb Assessment). 1 (statistically significant increase/improvement), | (statistically significant decrease), - (No

statistically significant changes).

Canada and the USA provide comprehensive freely available online of-
fice ergonomics training programs for both employees and employers.
All the ergonomics training programs identified and synthesised had a
large focus on the physical domain, including workstation set-up,
posture, musculoskeletal health, and physical hazards. Only two on-
line training programs included information about psychosocial hazards
at work (Comcare, 2020; Workplace Health and Safety Queensland,
2020). This finding was surprising, given the importance of psychosocial
hazards for physical and mental health (Oakman et al., 2018). Similarly,
a Cochrane review on workplace ergonomics interventions for office
workers that included 15 RCTs (2165 workers) reported that all in-
terventions have largely focused on physical ergonomics with no
cognitive component identified (Hoe et al., 2018). Future ergonomics

training programs should incorporate all aspects of ergonomics as
defined by the IEA - the cognitive, social, organisational, and environ-
mental (International Ergonomics Association, 2019). Further, although
this review did not focus on the accuracy and consistency of the content
of training programs, OHS authorities may be developing the content of
training programs based on specific legislative requirements for office
work rather than the scientific literature. A review of global office er-
gonomics standards and guidelines has found inconsistency and
disagreement in recommendations on workstations design and set-up
(Woo et al., 2016). Another review of 119 policy documents relevant
to office workers found no policy focusing on sedentary behaviour
(Coenen et al., 2017), that has been identified as an emergent health and
safety issue leading to an increased risk of adverse health outcomes



Table 5
Critical appraisal of included studies.

Randomised Controlled Trials’

Randomisation for Allocation to Similar Participants Delivering Outcome Treatment Follow-up Analysed in Outcomes Outcome Appropriate Appropriate
assignment to concealment treatment blind to treatment blind to assessors blind groups complete or groups to which measured in measurement  statistical design
treatment groups groups at treatment treatment to treatment  treated differences they were same way reliable analysis used
baseline assignment assignment assignment identically adequately randomised
analysed
actporo @ o o [ (X o o o o o o o o
Cruz
et al.,
2012
aetporo @ o o (X o o o o o o o o o
Cruz
etal.,
2013
Quasi-experimental studies®
Are the ‘cause’ and Participants Receiving Was there a Multiple Follow-up Outcomes Outcome Appropriate
the ‘effect’ clear included in similar control group? measurements of complete or measured in  measurement statistical
comparisons treatment other the outcome pre-  differences the same reliable analysis used
similar than and post described way
intervention
vener: @ o o [ o o o o o
etal.,
2013
patiaim; @ (] (] (%) (V] (] (] @ @
and
Kayihan,
2014
Habibi and @) (] (] (%] (] (2] (] (2] (]
Soury,
2015

Q = Yes, 0 = No, 0 = Unclear.

1

measured with the JBI critical appraisal tool for randomised controlled trials, 2 measured with the JBI critical appraisal tool for quasi-experimental studies.

I 32 UMz "H

000901 (£202) 8ST 29ua18 f12fps
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Reported characteristics of online office ergonomics training programs provided by OHS authorities in Australia, Canada, and the USA.

Country OHS Authority Training name Content WFH WFO Language Time to Target Checklist Assessment/ Certificate of
completion audience Quizzes completion
Australia Comcare Office Safety tool \/Workstation ~ Yes Yes ENG Unreported  +/Employee No No No
setup \/Employer
/Physical
hazards
\/ Psychosocial
hazards
\/Safety hazards
Workplace Health and Safety Work from home \/Workstation ~ Yes Yes ENG Unreported \/ Employee Yes Yes No
Queensland training module setup \/Employer
/Physical
hazards
/Psychosocial
hazards
\/Safety hazards
Canada Canadian Centre for Occupational Office ergonomics e- \/Workstation No Yes ENG + FR 40-60 min \/ Employee No Yes Yes
Health and Safety (CCOHS) course setup xEmployer
y/Physical
hazards
xPsychosocial
hazards
xSafety hazards
Institute for Work and Health eOfficeErgo: \/Workstation No Yes ENG + FR 90 min \/Employee No Yes No
(IWH) accessed via the CCOHS Ergonomics setup \/ Employer
eLearning for office y/Physical
workers hazards
xPsychosocial
hazards
\/ Safety hazards
USA Occupational Safety and Health ~ Computer \/Workstation No Yes ENG + Unreported \/ Employee Yes No No
Administration (OSHA) workstation eTool  setup SPA \/Employer
4/Physical
hazards
xPsychosocial
hazards
\/ Safety hazards
Washington State Department of ~ Office Ergonomics \/Workstation Yes Yes ENG 120 min \/Employee No No No
Labor and Industries accessed via setup xEmployer
the National Institute for \/Physical
Occupational Safety and Health hazards
(NIOSH) xPsychosocial
hazards
xSafety hazards
Sit-Stand Computer \/Workstation No Yes ENG Unreported  xEmployee No No No
Workstations, Help setup y/Employer
for Employers 4/Physical
hazards
xPsychosocial
hazards
x Safety hazards
Sit-Stand Computer \/Workstation No Yes ENG Unreported \/Employee No No No
Workstations, Help setup xEmployer
for Workers /Physical
hazards
xPsychosocial
hazards
+/Safety hazards

WFH (Working from Home), WFO (Working from Office), ENG (English), FR (French), SPA (Spanish).
Workstation setup (e.g., desk, chair, monitor, keyboard), Physical hazards (e.g., noise, lighting, ventilation), Psychosocial hazards (e.g., stress, fatigue, workload),
Safety hazards (e.g., slips and trips). \/ Available in the training, x Unavailable in the training.

(Straker et al., 2016). While only four training programs included in-
formation on sit-stand workstations as a way to address sedentary
behaviour at work (Washington State Department of Labor and In-
dustries, 2020c; Washington State Department of Labor and Industries,
2020b; Institute for Work and Health, 2015; Workplace Health and
Safety Queensland, 2020), recent research showed that there is a large
uptake of sit-stand workstations in workplaces (Zerguine et al., 2022),
with an increased need of online training programs to support the
appropriate usage of these desks (Zerguine et al., 2021). Future training
programs need to ensure that the content is evidence-based using the
most recent scientific research and address both workers’ and workplace
needs.

4.2 Design related outcomes

The first aim of this scoping review was to review online ergonomics
training programs in terms of design and user-related outcomes. Design-
related outcomes such as satisfaction, usability and acceptability are
important aspects in human-computer interaction and are considered
one of the key factors for the uptake and success of any online learning
(Harrati et al., 2016; Yakit and Ismailova, 2018). However, none of the
published literature assessed any design-related outcomes. Although
two studies reported conducting a pilot phase (Dalkilin¢ and Kayihan,
2014; Meinert et al., 2013), none of them reported if the usability,
acceptability, or satisfaction was evaluated. Usability has been defined
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Evaluation of online office ergonomics training programs provided by OHS authorities in Australia, Canada, and the USA.
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Category Criteria WHSQ Comcare CCOH IWH OSHA WA (L&) MEAN
OE SSWork SSEmpl SCORE
Functionality Scale b Aa & S-dNEL & Swdll & SwdNR & SdNE & SrSNNR & SvdNb & gws
Ease of Use dhk drhdk Ak Ak AR Rk Ak Rk
Tech Support / Help Availability L Sudidih o SEdEEE 4 CEONE & SwaNE TwivlL 8 SwaNNE SwEudE Sidid
Hypermediality b a0 S o 8 SR 4 8 SN & C-ANE 4 CFANR 6.0 SR 6.8 SR 6 8 ¢
Functionality Score (.../12) 9 10 10 9 7 10 9 9 9.12
Accessibility  Accessibility standards PIndedh 6 0 SR ¢ 8 SEE ¢ SwENR T4TaNE & SEdNER o Swdlb 4 gwe
User-focused participation b o S-S o 8 NN 4 SR £ 0 SEE TuiidNR & 0 SR 6.8 SN 4 8 ¢
Required Equipment ik drAR  hAR AR AAR AAR AR AR
Cost of Use dAk Rk WAy Rk AR AR AR ARk
Accessibility Score (.../12) 9 12 10 11 8 11 11 11 10.37
Technical Integration/ Embedding within a Learning Ak dAR AR AR AAR AAR AR AR
Management System (LMS)
Desktop / Laptop Operating Systems dhk drhk  drAk AR hAk ARk Ak ARk
Browser AR dhh AR AR AAR AR AR AR
Additional Downloads AR Ak AR RAR AR AR AR AR
Technical Score (.../12) 12 12 11 12 12 12 12 12 11.87
Mobile Access drhdk drkh ARk Ak AR AR AR AR
Design Functionality ARk dhk ARk RAR AR AR AR AAR
Offline Access *iTer RTEr AOD AUl Aoy Rk dOry iy
Mobile Design Score (.../9) 7 7 7 7 7 8 7 7 7.12
Privacy, Data Sign Up/ Sign In L8 0 S 0 8 SEEE SulndlE SwindE 4 6 SEE 6.0 SE 6.0 SN 4 8 ¢
Protection, & Data Privacy and Ownership Rk kT kT Ry drdy AR AR AR
Rights Archiving, Saving, and Exporting Data L Swinlil SuiedEn o SrANE Sulvll o Srdlb o & SENE SwIwdNE SWdis
Privacy, Data Protection, & Rights Score (.../9) 7 5 4 3 6 9 7 7 6.00
Social Collaboration *irir wrie hiriy Aeriy Aorer keiriy v doriy
Presence User Accountability *Tr WOrEy derey Ty Ty AR AR AR
Diffusion b 6 AFdih o SwdlR 4 SR 4 SANE & D-ANR 4 4 SR 4 4 IR 8 8
Social Presence Score (.../9) 4 4 4 4 4 7 7 7 5.12
Teaching Facilitation L8 Sxaih o SERNEE TWINSEE SWEwdNE TWTSNE SWEASNNE SWENGNE S did
Presence Customization b 6 AFdE o SwaEER TuladE ISR ShdwdEE 4 SN 4 CrdNR & Qi
Learning Analytics L Swinlil SuindER ¢ AR SulvilE SuledE SATSE SwEwdNE SWdis
Teaching Presence Score (.../9) 5 5 4 3 3 4 4 4 4.00
Cognitive Enhancement of Cognitive Task(s) b6 & S Sudwdil 4 SR 4 CANE SwEwdNE 4 C-AN 4 CrdNR & fd
Presence Higher-Order Thinking b 6 RS TuiudiR 4 SR 4 SwANE SwENE 4 SN 4 CERNL o B
Metacognitive Engagement b8 A-ER Tulin 6 o S 4 & SEE TASAINE & SERNNE SWEwdNE Lwdi
Cognitive Presence Score (.../9) 7 3 7 7 3 6 5 5 5.37
TOTAL SCORE (.../81) 60 58 57 56 50 67 62 62 59.00

Wi Works well
#r#iz Minor concerns
#1112 Serious concerns

WHSQ (Workplace Health and Safety Queensland), CCOH (Canadian Centre for Occupational Health and Safety), IWH (Institute for Work and Health (IWH), OSHA
(Occupational Safety and Health Administration, WA (L&I) (Washington State Department of Labour and Industries), OE (Office Ergonomics), SSWork (Sit-Stand Computer
Workstations, Help for Workers), SSEmpl (Sit-Stand Computer Workstations, Help for Employers)

by The International Standardization Organization (ISO) as “the extent
to which a product can be used by specified users to achieve specified
goals with efficiency, effectiveness, and satisfaction in a specified
context of use” (International Organization for Standardization, 1998).
For e-learning programs, the usability has been directly linked with the
quality, and end-users are increasingly demanding useable and high-
quality programs (Oztekin et al., 2013; Oztekin et al., 2009). There-
fore, future online training programs need to address the usability and
acceptability aspects of e-learning programs to ensure meeting end-
users’ needs and satisfaction.

This review also found that all online training programs tested in the
scientific literature were developed by experts/clinicians only and did
not involve end-users or stakeholders such as staff, OHS providers, or
workplace managers. OHS authorities did not provide information on
how the training programs were developed, and if experts and end-users
were consulted. Although experts may have the knowledge and

expertise in the field, the involvement of multiple stakeholders in the
design process is highly recommended (Robertson and Maynard, 2005).
Codesign and participatory design approaches emphasise the impor-
tance of collaboration between end-users, stakeholders, experts and
instructional designers when designing training programs, as these ap-
proaches bring together diverse perspectives to create high-quality and
relevant training (Clemensen et al., 2017; Konings et al., 2017).
Therefore, designing and developing training programs should actively
engage end-users and stakeholders through an iterative process to
generate ideas and build content and learning activities that help in
developing skills and changing behaviour.

4.3 User-related outcomes — Health and knowledge

In contrast to design outcomes, the online training programs from
the peer-reviewed articles all assessed user-related outcomes with a
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focus on knowledge and physical health such as MSDs and posture.
Although the focus might be due to testing specific research questions,
these studies have not assessed any psychological health-related out-
comes. Psychological disorders and MSDs have been identified as one of
the most prevalent and costly occupational health problems in work-
places (Oakman et al., 2018). MSDs are considered multifactorial in
origin with a combination of individual, psychosocial and workplace
physical factors (David, 2005; Vinothini et al., 2018; Wahlstrom, 2005).
The ergonomic systems model illustrated a large and diverse range of
factors that influences MSDs and psychological health at work, this in-
cludes workers’ individual characteristics, external factors, and work-
place factors that involve task and equipment, work organisation and
job design, and workplace environment (Macdonald et al., 2003; Oak-
man et al., 2018). Future ergonomics training/intervention programs
should adopt a more holistic approach targeting both physical and
psychological health and address all individual, physical, cognitive, and
organisational factors to achieve optimal health.

Because of the nature of online learning systems, such as the lack of
direct contact between instructors and learners, knowledge evaluation is
considered a key component of any e-learning program (Ghatasheh,
2015). This review found only one online training program from the
published literature that assessed perceived knowledge, while three out
of the eight online training programs from OHS authorities used
knowledge checks and assessment pieces within the training. Although
e-learning assessments might not reflect the actual knowledge of
learners, researchers found that the use of tests, quizzes and assessments
in online training keeps learners engaged and motivated and help
retention of information (Rosenberg, 2001). Furthermore, the data
collected from assessments and quizzes could also be used to update or
redesign content to enhance understanding and/or knowledge. Future
evaluations of training programs might also consider evaluating the
actual knowledge of users, which could be achieved with more
comprehensive evaluation strategies, for example, the time that users
spend reading the content and their progress which may indicate users’
knowledge level (Ghatasheh, 2015).

4.4 Theoretical model/framework

None of the published studies used a theoretical model/framework
when designing and developing the training program. From a peda-
gogical perspective, the use of instructional design models to guide the
development of any educational program is considered critical to the
success of training programs (Khalil and Elkhider, 2016). Instructional
models such as ADDIE (Analyse, Design, Develop, Implement and
Evaluate), SAM (Successive Approximation Model), or Dick and Carey
Systems Approach Model, provide a systematic approach to organise
appropriate educational scenarios through learning theories to achieve
instructional goals (Khalil and Elkhider, 2016; Mclver et al., 2015).
ADDIE, for example, uses a behavioural approach that focuses on
achieving specific learning outcomes and behavioural change by
considering the different learning theories, and the learner’s needs and
environment (Allen, 2006). These models are being increasingly adop-
ted for e-learning programs and are shown to be effective in creating
efficient and high-quality e-learning programs (Khalil and Elkhider,
2016; Patel et al., 2018). Correspondingly, the development of future
training programs should incorporate the use of such models.

4.5 Working from home

All of the training programs developed by OHS authorities were
designed for workplace offices, with only three including information on
working from home (Comcare, 2020; Washington State Department of
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Labor and Industries, 2020a; Workplace Health and Safety Queensland,
2020). Recent research has shown that a substantial number of em-
ployees working from home had a poor ergonomic set-up of their
workstation, with 43 % having a less than optimal seating position, and
50 % an inappropriate monitor position (Davis et al., 2020). As working
from home is expected to continue, recommendations to address this
issue could be achieved through the provision of online training and
resources to support self-assessment (Reznik et al., 2021), or even by
developing separate programs to address the specific needs of employees
to support their physical and mental health when working from home.

4.6 Functional, technical, and pedagogical aspects

The second aim of this scoping review was to outline the functional,
technical, and pedagogical aspects of current online ergonomics training
programs promoted by OHS authorities and bodies. Using the e-learning
evaluation rubric, it was found that online training programs provided
by OHS authorities had high scores in both technical and accessibility
aspects. The technical aspect reflects the basic technologies that make
the e-learning system work. For example, most of the online training was
embedded within a learning management system and all of the programs
could be delivered across different operating systems and browsers.
These elements have been identified in the e-learning readiness model as
integral to the success of e-learning implementation (Mosa et al., 2016).
Most training programs met the accessibility standards and re-
quirements of training programs by addressing the needs of diverse users
and their learning abilities (Kelly et al., 2009). All training programs had
free access with minimal equipment and technology (computer,
speakers and internet) requirements, which increases their accessibility
by users. Low scores were identified in the social, teaching, and cogni-
tive presence aspects. These categories support the design of the online
learning environment to best create and sustain a sense of community
among the learners based on the Communities of Inquiry model
(Garrison, 2016). Social presence could be strengthened when designing
online training by developing learning activities that foster collabora-
tion and teamwork among learners. Although this might be challenging
in practice if the training is relatively short in nature or individuals are
completing the training in their own time, however, where possible,
social presence could be achieved by providing learners with opportu-
nities to interact with their peers and collaborate on activities to build a
sense of community. Furthermore, when designing online courses,
learning analytics could be integrated to support teaching presence.
Learning analytics could be integrated via different tools and applica-
tions to help connect users, instructors and institutions and collect data
to better understand the learners’ capabilities, track their performance
and provide feedback on their learning (Becker et al., 2018). Cognitive
presence in e-learning could be enhanced by incorporating cognitive and
higher order thinking tasks to assist learners in integrating, rearranging,
or extending new and existing information in order to attain a goal or
find solutions to a complex problem (Beckmann and Weber, 2016).

4.7. Strengths and limitations

A strength of this review was the inclusion of online office ergo-
nomics training programs from both peer-reviewed and grey literature,
which helped in providing a comprehensive perspective of available
programs, including in practice. This comprehensive approach allowed
a broader understanding of the distinctive features, content and focus of
training programs. The use of a standardized tool for evaluating e-
learning programs by two raters enabled an understanding of the key
strengths and limitations of current office ergonomics programs. We
recommend that future evaluations of existing e-learning programs
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consider also including end-users during this process to gain their
perspective of the functionality, usability, and overall experience with
the training programs.

The aim of this review was to scope the recent research and OHS
authorities and bodies’ websites to provide an overview of the design
and user-related outcomes of online training programs, as such we did
not intend to compare or synthesize the changes in outcomes across
research studies, nor to assess the accuracy and consistency of the
content. This review identified five peer-reviewed articles (2010 — 2021)
and followed the six-stage methodological framework for scoping re-
views by Arksey and O’Malley (2005). To complement the findings from
this framework, we also assessed the methodological quality of the
included articles, with limitations found in the quasi-experimental
studies including the absence of a control group and reliability of the
outcome measured. The small number of articles identified, and the
limitations in terms of their methodological quality, highlight the need
for further high-quality studies evaluating the effectiveness of online
office ergonomics training programs. Furthermore, the specific aim and
user-related outcomes of each research paper included in this review did
not allow for a direct comparison of the content of the online training
programs or with those available on the OHS authority website. In
addition, our grey literature search focussed only on online/interactive
training programs available on the websites of specific OHS authorities
and bodies in English-speaking countries, which may have excluded
relevant information provided by other OHS bodies internationally and
in documents or in written content in their websites. Further, this review
did not include online training programs from other industry providers,
including those commercially available.

5. Conclusion and future directions

This review found that online office ergonomics training tested in the
literature tends to focus on user-related outcomes such as posture,
musculoskeletal health, and knowledge, while training provided
through OHS authorities provides more comprehensive programs with a
high technological design that supports users through their learning
experience. Further work could be undertaken to ensure that the content
of training programs from peer-reviewed literature and OHS authorities
is well designed, aligns with the evidence base, and supports the fulfil-
ment of legislative responsibilities of workplaces. Future partnerships
between OHS authorities, the scientific community and end-users need
to be considered to build robust evidence-based programs that address
both the design and user-related outcomes. These programs should
follow an instructional system design approach for systematic planning
and development of instructions and learning activities. This approach
will help in increasing instructional efficiency, facilitating users’
learning, and creating an environment for successful learning outcomes.
Key stakeholders and end-users (consumers) should also be involved
through the design, development, and evaluation phases to ensure the
training program contains content and instructional strategies devel-
oped to achieve learners’ needs.
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