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ABSTRACT
“Ergonomics for Occupational Therapy Practitioners” (EOTP) is an on-demand,
on-line course for occupational therapy practitioners (OTPs), as well as other therapy
professionals. As many OTPs had limited exposure to ergonomics in their academic
education (Fisher, 2019), EOTP is intended to equip them for ergonomic practice. This
10-module on-line course provides ergonomic principles and application for a variety of
environments, leveraging adult learning theory and evidence-based curriculum design.

The program’s ultimate goal is to increase the number of OTPs working in the area of

ergonomics by increasing their knowledge of and confidence in this distinct practice area.
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CHAPTER ONE - Introduction

The Problem

While the Accreditation Council for Occupational Therapy Education (ACOTE)
requires that the application of ergonomic principles be included in education for
occupational therapy practitioners (OTPs), fewer than 2% of OTP respondents to the
2019 American Occupational Therapy Association (AOTA) survey worked in the area
(AOTA, 2020). In addition, as an ergonomic consultant and occupational therapist, the
author of this dissertation frequently affirms the existence of the practice area to both new
and seasoned practitioners. Notably, the field of ergonomics draws a variety of
professionals without specific licensure, leading to varying levels of expertise (Board of
Certification in Professional Ergonomics, n.d.). Increased ergonomic education could

lead to increased opportunities for therapy practitioners.

The author has developed “Ergonomics for Occupational Therapy Practitioners”
(EOTP), an on-demand on-line course to equip OTPs (as well as other therapy
professionals) for ergonomic practice. This 10-module course provides ergonomic
principles and application for a variety of environments, leveraging adult learning theory
and evidence-based curriculum design. The program’s ultimate goal is to increase the
number of OTPs working in the area of ergonomics, by increasing their knowledge of

and confidence in ergonomic principles and their application.



Impact of the Problem

Work is a valued occupation that involved 62% of the U.S. population in 2020
(United States Bureau of Labor Statistics, 2021b). The global workforce faces significant
risks related to musculoskeletal disorders (MSD), which were the most common non-fatal
occupational injury in the United States in 2019 (United States Bureau of Labor
Statistics, 2021a). Indeed, the direct and indirect costs of MSDs in 2011 were estimated
at $213 billion in the United States, accounting for 5.7% of the gross domestic product,
and may continue to climb (United States Bone and Joint Initiative, 2014; Bhattacharya,
2014). Not only this, the effects of the COVID-19 pandemic on the workforce are still
being determined. Remote work may impact employee health in both positive and
negative ways, but it provides an opportunity for ergonomic principles to be applied
anywhere (Charalampous et al., 2019). Given the scope of the working population and
the occupational risks associated with work, occupational therapy has a distinct role to

play through the implementation of ergonomic principles.

OTPs’ training in activity analysis, evidence-based assessment, and quality
reporting makes them ideal for the practice area of ergonomics. Their technical
knowledge enables them to work with employees with a variety of injuries and
disabilities while collaborating effectively with other teams. Work is a meaningful
occupation, and OTPs can promote participation in work by examining client factors
(including body structures and functions) through the lens of ergonomics to promote

health and well-being in work (AOTA, 2014). While ergonomists may have a variety of



backgrounds, occupational therapy’s emphasis on the importance of performance pattern
examination allows for consideration of the environment as well as physiological and
psychosocial factors. This allows for holistic recommendations that are informed by the
individual’s routines and job requirements while promoting health and wellness through

education.

Contributing Factors

The two most significant factors that contribute to the unique nature of the
practice area are a lack of education and a limited professional network. First, there is a
lack of ergonomic education in occupational therapy education. This may be in part due
to the small number of work and industry questions on the National Board for
Certification in Occupational Therapy (NBCOT) licensing exam. Programs that
emphasize occupational science may be more likely to offer this, as opposed to programs
focused on technical training for the most common practice areas. This can lead a
practitioner to develop a lack of confidence about their skill set to practice in the area. A
lack of professional networks within occupational therapy is another factor. While OTPs
have the necessary skills for ergonomic practice, the unique nature of the practice area
leads to a limited professional network. For instance, while AOTA does have a work and
industry special interest section, it has the fewest discussion threads of any section on the
site as of March 2021 (AOTA, n.d.). This may also contribute to a lack of practitioner
confidence in their skill set, as well as ultimately limiting the number of therapy

practitioners aware of the area.



Project Proposal

Each of the on-line modules that compose the course contains three components:
a case study, topic presentation, and knowledge check. The case study consists of 1-2
scenarios where a character describes a diagnosis, injury, or other concern resulting from
their setting (for example, a researcher in a lab with finger soreness from frequent
pipetting). During the topic presentation, the author describes the module’s area of focus,
including relevant research and additional reading. This is presented in written lecture
format with video and picture components. The concluding knowledge check consists of
multiple-choice or short-answer questions to reinforce the material and assess
comprehension. Suggested answers are reviewed after submission, with scores collected

for program evaluation.

A detailed program proposal and intended outcomes can be found in Chapter 3,

and two sample lesson plans in Appendices | and J.

Conclusion

OTPs bring distinct skills to the practice area of ergonomics, but many are
unfamiliar with the role that they can play. “Ergonomics for Occupational Therapy
Providers” is designed to reduce this gap in knowledge and confidence through tailored
education for OTPs and other healthcare and safety professionals. By drawing more
OTPs to the practice area, the course should play a part in reducing worker injuries and

promoting wellbeing for the global workforce.



CHAPTER TWO - Project Theoretical and Evidence Base

Overview of the Problem

Ergonomics is currently a distinct practice area within occupational therapy,
which has led to limited content being included in entry-level occupational therapy
academic programs (Fisher, 2019). Low participation also leads to a limited occupational
therapy practitioner (OTP) network within the practice area, limiting mentorship
opportunities and social support to pursue ergonomics. This is especially important as
ergonomic positions likely will not specify a specific therapy background, so
practitioners may be unaware of how to “translate” their vocabulary to the business
environment without guidance. Both limited ergonomic education and a small
professional network are possible contributors to a practitioner’s lack of confidence about
their skill set to practice in the practice area of ergonomics, although there is little
research on this topic. Ultimately, the lack of confidence may continue to limit OTPs’
participation within the practice area of ergonomics. A visual representation of the

problem is provided in Appendix C.

Theoretical Framework

Andragogy, or adult learning theory, is the framework for the ergonomics course.
The theory was developed by Knowles and highlights self-direction and informality in
adult education (Knowles, 1950). Given the distinct nature of the practice area, self-

direction is critical to learning more about ergonomics. The on-demand nature of the



course allows for self-directed education, which should in turn be anticipated to increase

the student’s confidence in the material.

Another principle of andragogy is that social roles have a huge influence on one’s
readiness to learn, which is why the limited professional network contributes to lower
participation in the practice area (Knowles, 1950). To address this issue, the course
leverages social media for student discussions. This promotes an alumni network of those

who have completed the course, developing the practitioner network within ergonomics.

Andragogy also holds that students will learn more when they see immediate
value in the specific knowledge they’re being taught (McGrath, 2009). Based on
McGrath (2009), typically occupational therapy professors did not possess thorough
knowledge about ergonomics, so it may have had an impact on the learner’s experiences
as an important component of the learning process. However, this research is over 11
years old and may be dated. Given this potential lack of teacher experience, Knowles’s
emphasis on learner responsibility for their learning, including the use of past
experiences, is crucial in a continuing education setting with so many different work
backgrounds and a high educational level (McGrath, 2009). Highlighting how students
have already been applying ergonomic principles in their workplace (e.qg., lift training in a
hospital) should make them realize that they have ergonomic education to build upon.

This may in turn increase their confidence in their ability to work in the field.

Andragogy is a notably good fit with computer learning, given its guiding

principles (Computers, n.d.). Students in an on-line platform must actively engage their



knowledge more so than in a traditional lecture-style classroom, and they are more likely
to realize that the instructor isn’t the sole proprietor of knowledge (Chametzky, 2014). In
addition, learners can control the time, pace, and direction of their study with on-line
learning (Chametzky, 2014; Lin & Chiu, 2007). Both of these key principles of

andragogy are realized more fully than in a traditional classroom (Smith, 2002).

Evidence Search

To establish whether the on-line course format and methods introduced in Chapter 1
are supported by current research, an evidence search was conducted. Three guiding
questions determined the evidence for each piece of the model in Figure 2.1. A summary

of research findings for each question is discussed below the questions.

1. Isthere evidence that there is less ergonomic education in occupational therapy
programs than education on other practice areas?

2. Is there evidence that less ergonomic education is highly likely to co-occur with
OTPs reporting a lack of confidence about ergonomics?

3. Is there evidence that the smaller practitioner network in work and industry is

related to a lack of confidence for practitioners considering the field?

In order to establish how the problem model was represented in research,
literature was reviewed from databases with healthcare components (e.g., PubMed,
Psycinfo, and CINAHL), as well as the Education Resources Information Center (ERIC)

database.



Quality

For the first search question, it does appear that there is less ergonomic education
in occupational therapy programs than education on other practice areas. Specifically,
Fisher (2019) found that only 63% of participating occupational therapy entry-level
programs covered at least two hours of ergonomic content in their program. In addition,
Fisher (2019) found that only 46% of respondents provided at least 30 minutes of content
on standardized ergonomic assessments such as the Rapid Upper Limb Assessment. Not
only does this indicate a level of content significantly lower than that of other practice
areas, but the programs perceived this gap. 59% of respondents perceived that not enough
time was spent on work and industry content in their curriculum (Fisher, 2019). Daley
and Miller (2013) found similarly low levels of ergonomic education within physical
therapy programs. If occupational therapy (and physical therapy, considered for
comparison purposes) graduates are to be proficient in ergonomics, the level of content in

academic programs needs to be increased.

Kaskutas (2014) believes that more occupational therapy programs should cover
work as a practice area, as currently many OTPs practicing ergonomics currently find this
training through post-professional education. Even so, Kaskutas felt that increasing the
number of OTPs in the practice area was vital for its sustainability. To encourage
programs to provide higher levels of ergonomic education, Kaskutas (2014) suggested

creating a model curriculum that programs can leverage to increase students’ knowledge.



Both Kaskutas (2014) and Fisher (2019) support the model that low ergonomic education

leads to fewer OTPs working in ergonomics.

Regardless of the level of ergonomic curriculum content, Truszczynska et al.
(2016) found that ergonomic education may not translate to true learning. The authors
(2016) examined physical therapists’ self-reported body positions when working (as well
as their reported discomfort) and found that many reported non-ergonomic bending
positions. Similarly, Alnasar and Richard (2019) found that second-year occupational
therapy students scored very well on a written test of ergonomic knowledge. However,
only 26% performed a safe patient transfer, with the lowest-scored category being the use
of proper body mechanics (Alnasar & Richard, 2019). Both of these studies support the
importance of training OTPs in real-world applications of ergonomic principles to
promote learning, which could include time spent on standardized ergonomic

assessments.

In answer to the second research question, the literature indicates that less
ergonomic education may be related to a lack of confidence about ergonomics amongst
OTPs. Kaskutas (2014) believes that many OTPs don’t feel comfortable addressing work
in practice, and specifically knowing what questions to ask related to work. Notably,
Shazia and Pallavi (2014) found that many patients with back pain did not receive any
ergonomic education from their physical therapy team. This indicates that physical (and
presumably occupational) therapy practitioners may lack awareness of the importance of

ergonomic education in lower back rehabilitation.
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Brangan et al. (2015) found that a lack of confidence in engaging in evidence-
based practice can be a barrier to practice. Additionally, Nayar et al. (2013) found that
only 8.5% of New Zealand occupational therapy new graduates reported feeling very
well prepared for practice. Both of these instances are surely true of ergonomic practice
specifically, given the low level of ergonomic education provided in occupational and
physical therapy programs (Daley & Miller, 2013; Fisher, 2019). In contrast, Bar and
Ratzon (2016) found that training students on environmental assessments increased their
feelings of competence. This feeling of competence could lead to more graduates

practicing in the area of ergonomics.

Limitations

The quantity of research for both research questions was notably low. Many of the
relevant articles were qualitative studies or cross-sectional surveys; while these may
guide acceptance of the process model, systematic reviews of both ergonomic education
levels and practitioner confidence would be a firmer foundation. Very few studies have
examined the quantity of ergonomic curriculum content. While perceptions of low
ergonomic education prevail, the only known confirmation of this nationally is Fisher’s

(2019) study, which surveyed 167 occupational therapy programs.

The literature is most notably limited regarding OTPs’ confidence levels about
ergonomic practice. The only studies explicitly investigating occupational or physical
therapy practitioners’ confidence with any mention of work and industry were Brangan et

al. (2015) and Daley and Miller (2013). While knowledge of the limited ergonomic
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content in therapy curriculums (Daley & Miller, 2013; Fisher, 2019) implies a lower level
of clinical confidence than that of other practice areas, this is an assumption. Further

research on this relationship is warranted.

Changes to Model

The evidence-based literature indicates no modifications for the process model
listed in section 2.1. However, it does indicate two essential features of the course
curriculum. Standardized assessment training should be a key component of an
ergonomic education program, regardless of what environment is being studied (e.g.,
laboratory vs. factory assessments). Additionally, ergonomic knowledge should be
applied as much as possible. For an on-line course curriculum, this is best done through
case studies. Providing practical application and standardized assessment training

addresses two noted gaps in ergonomic education in the literature.

Conclusion

The theory of andragogy informs course design due to its emphasis on self-
direction. The evidence-based literature appears to corroborate the author’s theory that
low levels of ergonomic education in occupational therapy programs lead to low levels of
knowledge and confidence in the area. However, this conclusion is limited by the scarcity
of studies investigating practitioner confidence. In the next chapter, existing attempts to

address this gap will be reviewed.
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CHAPTER THREE - Overview of Current Approaches and Methods

The field of ergonomics draws on a variety of professions without specific
licensure, leading to varying levels of expertise (Board of Certification in Professional
Ergonomics, n.d.). While the Accreditation Council for Occupational Therapy Education
(ACOTE) requires that “applying ergonomic principles” be included in education for
occupational therapy practitioners, less than 4% of occupational therapist respondents to
the 2014 American Occupational Therapy Association (AOTA) survey worked in the
area (AOTA, 2015). In addition, limited ergonomic content is included in entry-level
academic programs in both physical and occupational therapy (Fisher, 2019; Daley &
Miller, 2013). This chapter will review the ergonomic specialist backgrounds found in the
research literature, as well as what has proved to be effective education for those in the
field. These findings were employed in curriculum development to equip occupational

therapy practitioners to be leaders in the practice area of ergonomics.

Literature Review
In order to conduct a comprehensive literature review of the existing educational
content for ergonomic specialists, many disciplines were considered, including healthcare
(e.g., occupational and physical therapy, primary care), occupational health and safety,
and human factors engineering. PubMed, Psycinfo, CINAHL, the Education Resources
Information Center (ERIC) were searched with the terms “education OR training OR
curriculum OR program™* OR course* OR professional development OR certification®”

and the term “ergonomic*”. The following questions guided the literature search:
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1. What academic degrees, training courses, or certification programs exist for
educating professionals on ergonomic principles and practice? How much are
they used?

2. s there evidence that occupational or physical therapy practitioners receive more
ergonomic training than other professionals (e.g., athletic trainers, engineers)?

3. Is there evidence about what curriculum features (e.g., subjects, formats) are most

associated with more successful outcomes?

The results of this literature review are summarized in the following pages of this

chapter.

Paths to Ergonomic Education

The paths to ergonomic education involve both entry-level and professional
development training opportunities (Baykasoglu et al., 2017; Oakman et al., 2020;
Quendler & Schaffernicht, 2018). While no conclusive statistics on ergonomics education
were found, undergraduate-level ergonomic education was noted in engineering
(Baykasoglu et al., 2017) and kinesiology programs (Coffey et al., 2016). Occupational
and physical therapy programs (considered for comparison purposes), as well as
engineering programs, may offer ergonomic education at the graduate school level, but
all offerings will vary by program (Fisher, 2019; Garneau & Parkinson, 2016; Leonidas
et al., 2018). The content and style of ergonomic courses will also vary by country

(Leonidas et al., 2018; Long et al., 2019; Quendler & Schaffernicht, 2018).
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A cursory Google search of the phrase “ergonomic certification” yielded a
plethora of different on-line and in-person training. Given the varied nature of ergonomic
coursework, endorsement by the International Ergonomics Association (IEA) is
recommended (Long et al., 2019). While some of these required a safety or health
background, many specified no background, making untrained professionals potentially
filling in the gap (Long et al., 2019). However, the literature indicates that backgrounds
in engineering (Baykasoglu et al., 2017; Garneau & Parkinson, 2016), occupational and
physical therapy (Fisher, 2019; Leonidas et al., 2018), and safety (Pierce, 2019) are
common. Courses within kinesiology (Coffey et al., 2016) and applied life sciences

(Quendler et al., 2018) were also found.

Education in Occupational and Physical Therapy

As discussed in Chapter 2, while entry-level occupational and physical therapy
programs may impart some ergonomic education, this varies by program (Fisher, 2019;
Leonidas et al., 2018). There is no indication from the literature reviewed that these
practitioners receive more ergonomic training than other fields. In addition, the content
focus may differ. The engineering studies that were reviewed referenced anthropometry
and standardized assessments as core curriculum (Baykasoglu et al., 2017; Garneau &
Parkinson, 2016), while therapy programs mentioned problem-solving and general
principles (Fisher, 2019; Leonidas et al., 2018), and highlighted a lack of standardized
assessment content (Fisher, 2019). Interestingly, human factors/ergonomics (HF/E)

engineering faculty seemed to assume that engineers were the primary practitioners of
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ergonomics (Stanton, 2016). In contrast, many educators within occupational therapy

programs perceived limited ergonomic training in course curriculum (Fisher, 2019).

Notable Curriculum Features

The research on successful ergonomic curriculum outcomes (and the definition of
success) is varied. Experiential learning style (Leonidas et al., 2018) and general
openness to a variety of teaching methods (Stanton, 2016) appear to promote learning.
High-caliber ergonomic education appears more likely in certification programs endorsed
by the IEA (Long et al., 2019) or using IEA standards (Oakman et al., 2020). This can
include accident causation and prediction training, ergonomic interventions, social and
organizational aspects, job-specific understanding, and work-analytical procedures
(Quendler et al., 2018; Salmon et al., 2017).

Looking at poorer outcomes, social and organizational components of ergonomics
are somewhat lacking (Quendler & Schaffernicht, 2018), and outdated textbooks and
anthropometric data are sometimes used (Garneau & Parkinson, 2016) Additionally
limited are the topics of accident causation and prediction modeling (Salmon et al., 2017)
and standardized assessment training, although this varied by profession (Fisher, 2019).
While certain aspects (notably prediction modeling) may not all be appropriate for entry-
level ergonomic specialist training, it is useful to see what various professions feel is
bolstering or hindering their students.

Limitations

While many articles examined the ergonomic training of various healthcare

providers related to their medical practice (\VVosper et al., 2018), the research on the
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education of ergonomic specialists intending to assess the work habits of others is
comparatively sparse. Many studies do not specify the ergonomic curriculum content
they included (Pierce, 2019; Quendler & Schaffernicht, 2018), making conclusions about
components of a successful curriculum both difficult to know and to measure. For
instance, knowledge retention on Physical Demands Description (PDD) competency
training (Coffey et al., 2016) was low after a three-hour training, but without details
about the curriculum, it is difficult to determine the most successful way to impart PPD
knowledge. Additionally, despite guidelines from the IEA and the Human Factors and
Ergonomics Society (HFES), education formats and assumptions appear to vary by

country (Leonidas et al., 2018; Quendler & Schaffernicht, 2018).

Implications for Curriculum

Given the successful features of ergonomic curricula in the literature, this author’s
on-line course curriculum includes a variety of teaching methods (Stanton, 2016). The
course also contains case studies and the application of standardized assessments within
the student’s home or work environment to promote experiential learning (Fisher, 2019;
Leonidas et al., 2018). Given that the course is designed as continuing education for
occupational therapy practitioners, this author addresses the varied exposure to
ergonomics in previous education (Fisher, 2019) by starting with foundational
information, such as ergonomic principles and common application settings. Any
anthropometric data used is as current as possible (Baykasoglu et al., 2017). The course

content is framed around IEA and HFES guidelines (Long et al., 2019; Oakman et al.,
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2020), as well as core competencies featured on the Board Certification in Professional

Ergonomics (BCPE) exam (BCPE, 2019).

Conclusion

While many professionals are introduced to ergonomics in their academic
programs, including engineers, therapy providers, and safety professionals, the content
appears to vary widely (Baykasoglu et al., 2017; Fisher, 2019; Oakman et al., 2020;
Quendler & Schaffernicht, 2018). OTPs may have had limited exposure to ergonomics
content, particularly involving anthropometry or standardized assessments (Baykasoglu
etal., 2017; Garneau & Parkinson, 2016; Fisher, 2019). Successful curriculum features,

including case studies and varied teaching methods, are included in the on-line course.



18

CHAPTER FOUR - Description of the Proposed Program

Informed Design

A few specific strategies were used to develop effective distance education in the
form of “Ergonomics for Occupational Therapy Practitioners” (EOTP). An on-line
educator’s role becomes more of a facilitator rather than a keeper of knowledge
(Sopczyk, 2020); therefore, students share knowledge and perspectives through course
discussion forums on social media. Additionally, educators must acknowledge that their
students may have gathered information of varied quality from the internet and invite
their background knowledge into the discussion (Sopczyk, 2020). Lastly, a post-course

evaluation form is recommended (Sopczyk, 2020).

The evidence literature outlines some essential features of an effective ergonomic
course curriculum. Standardized assessment training is an oft-overlooked component of
an ergonomic education program, regardless of what environment is being studied (e.g.,
laboratory vs. factory assessments) (Fisher, 2019). Additionally, practical application of
written ergonomic knowledge should be applied as much as possible (Truszczynska et al.,
2016; Alnasar & Richard, 2019), which in the context of on-demand learning can be
achieved through case studies, as they increase learner engagement and motivation
(Fitzgerald & Jacobs, 2020). Curricula should also include a variety of teaching methods
(Stanton, 2016), and specifically apply standardized assessments within the student’s
home or work environments to promote experiential learning (Fisher, 2019; Leonidas et

al., 2018).
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Given that the course is designed as continuing education for occupational
therapy practitioners (OTPs), this author addresses the varied exposure to ergonomics in
previous education (Fisher, 2019) by starting with foundational information, such as
ergonomic principles and common application settings. All anthropometric data used is
current, as much as possible (Baykasoglu et al., 2017). The course content is framed
around the International Ergonomics Association (IEA) and the Human Factors and
Ergonomics Society (HFES) guidelines (Long et al., 2019; Oakman et al., 2020), as well
as core competencies featured on the Board of Certification in Professional Ergonomics
(BCPE) exam (BCPE, 2019). To promote continued course improvement to meet
students’ needs, an outcome evaluation (survey) of self-reported knowledge and

confidence will be collected after course completion (Worral & Sopczyk, 2020).

Program Features

Delivery Methods

The course will be available on-demand through Boston University, College of
Health and Rehabilitation Sciences: Sargent College. Course content will be available for
download as each module in the course is accessed. Registered students will have six
months from enrolling for the course to complete it. A knowledge and confidence survey
will be required at the start of the course and just after course completion, as well as six
months after course completion. Course presentation involves a written lecture with
pictures and videos, with pauses for knowledge checks that include a short scenario, with

either multiple-choice, fact-based questions or a short-answer question to target problem-
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solving. Short answer questions are not scored, but a suggested answer is shared after

submission. Scores to the multiple-choice questions are tallied at the end of each module,

and a percentile score of 80% is required for accreditation purposes, with a retake

available at the end of the module.

Activities

Each of the ten modules (each thirty minutes to one hour in length) include a case

study introduction, a presentation of the topic, and a discussion of case study solutions

through a knowledge check. The case study is interlaced throughout the other module

content, with a knowledge check asking for recommendations for the worker. Table 4.1

provides an overview of the module topics. Modules 1 and 7 are provided as Appendices

| and J for further review.

Table 4.1. Module Topics

Week | Topic Details
1 Introduction to Define, overview to identifying hazards & controls,
Ergonomics overview case studies
2 Hazards Introduction to Musculoskeletal Disorders (MSDs)
3 Controls Personal protective equipment (PPE)
4 Anthropometry Introduction to anthropometry
5 Manual Material Introduction to biomechanics, primary work zone,
Handling National Institute for Occupational Health and Safety
(NIOSH) Manual Lifting Formula
6 Assessments Reliable and valid assessments; arrange by setting
7 Settings Office (and home), lab, healthcare, and industrial
settings
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8 Special Populations Children, elderly, individuals with disabilities; in-
depth case studies, discussion of post-COVID
symptoms

9 Delivery of Ergonomic | Future of telehealth

Services through
Telehealth

10 Justifying Ergonomics | Reimbursement, marketing & advocacy, resources
(e.g., joining HFES, IEA, Job Accommodation
Network (JAN) (askjan.org), state ergonomics
programs (e.g., Washington state resources))

Personnel
This author has designed course content for Boston University to make available
on-line via the Learning Management System, Blackboard. This author is also promoting
the course through networking (e.g., social media), as well as notifying state and national

occupational therapy associations.

Intended Recipients

OTPs are the target recipients for this course. While course availability is not
limited to this group, information about professional credentials is collected in the pre-
course survey. Whether OTPs are students, new graduates, or experienced clinicians
seeking to expand their knowledge of ergonomics, this course is intended for anyone in
this audience who is new to the practice area of ergonomics. Other healthcare and safety
professionals (e.g., physical therapy practitioners, engineers) may also benefit from the
course. Due to the on-demand nature of the course, the author hopes to engage busy

practitioners.
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Intended Outcomes

The primary goal of EOTP is to increase reported practitioner confidence in the
practice area of ergonomics. Related goals include a reported increase in ergonomic
knowledge, as well as greater awareness of the existence of ergonomics as a practice
area. In addition, this course is intended to expand the professional occupational therapy
network within the practice area of ergonomics, as measured by a higher membership of
the Work and Industry Special Interest Group (SIG) within the American Occupational
Therapy Association (AOTA), as well as social media sites such as LinkedIn and

Facebook alumni groups from the course.

Potential Challenges for Implementation

The lack of awareness about ergonomics as a practice area is a substantial barrier
within the occupational and physical therapy communities (Daley & Miller, 2013; Fisher,
2019). As such, interest in this course may initially be low due to therapists’ previous
lack of exposure. In addition, the small professional network within the AOTA’s Work
and Industry SIG may limit word-of-mouth referrals, although these would be less likely
to require an introductory course in ergonomics. Lastly, the ten-module time commitment
to complete the course may require more time than a mildly curious practitioner has to

offer.

Proposed Solutions
Low interest in ergonomics as a subject area may be combated by the introductory

nature of this course, as well as its financial accessibility. Any therapist with a passing
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interest may be encouraged to complete the course, as there is a relatively low risk to
learning more. The on-demand nature of the course will support the time-strapped
practitioner, as less than two hours per month would be required to complete the course.
Marketing the course to therapy networks in other practice areas with the appeal of

expanding practice options would impact a larger audience.

Conclusion
Based on relevant research findings, EOTP targets multiple learning styles and
includes current research and standardized assessment use. The 10 modules cover a
variety of topics related to the practice area while employing the same structure for each.
Busy practitioners without employer support are the target audience for the course. In the
next chapter, the author will address the program evaluation methods to determine

successful implementation.
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CHAPTER FIVE - Program Evaluation Research Plan

Program Scenario and Stakeholders

“Ergonomics for Occupational Therapy Providers” (EOTP) is a 10-module, on-
demand on-line continuing education course for therapy practitioners to learn more about
ergonomics. Occupational therapy practitioners (OTPs) are the target audience for this
course. Whether OTPs are students, new graduates, or experienced clinicians seeking to
expand their knowledge of ergonomics, this course is intended for anyone new to the
practice area of ergonomics. While these practitioners would benefit from increased
training and confidence in ergonomic knowledge, their future clients in various work
settings will benefit indirectly as well by receiving evidence-based education. This in turn

would benefit their employers by preventing and mitigating injuries in the workplace.

The course will be available on-demand through Boston University (BU), College
of Health and Rehabilitation Sciences: Sargent College. There is no planned physical
location for this course, as students may access it from personal computers worldwide.
Course content will be available for download as each module in the course is accessed.
Registered students will have six months from enrolling in the course to complete it.
Course presentation involves a written lecture, including photo and video content, at least
one relevant case study, and multiple-choice or short-answer questions to target problem
solving. Short answer questions are not scored, but a suggested answer is shared after

submission. Scores to the multiple-choice questions are tallied at the end of each module,
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and a percentile score of 80% is required for accreditation purposes, with a retake

available at the end of the module.

The author has designed course content for BU to make available on-line via the
Learning Management System, Blackboard. The author is also promoting the course
through networking (e.g., social media), as well as notifying state and national
occupational therapy associations. BU’s Department of Occupational Therapy (and the
web design team) will make the on-line ergonomics course available through their
platform. As this author and BU will work on a pro bono basis, no funding agencies are

involved apart from a student registration fee.

Ergonomic consulting companies would benefit from the program evaluation
findings, and particularly ones who frequently hire OTPs. They may find this course to be
a solution for any knowledge gaps they see with their current workforce. In addition,
occupational therapy organizations, such as the American Occupational Therapy
Association (AOTA) as well as their state-specific counterparts, would benefit from
insight into the impact of this course on the number of practitioners working in the
practice area of work and industry, as it is a unique area that practitioners may not be

aware of (AOTA, 2015).

Vision for the Program Evaluation Research

The field of ergonomics draws a variety of professions without specific licensure,

leading to varying levels of expertise (Board of Certification in Professional Ergonomics,
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n.d.), and the content focus may differ between professions. The engineering studies that
were reviewed referenced anthropometry and standardized assessments as core
curriculum (Baykasoglu et al., 2017; Garneau & Parkinson, 2016), while therapy
programs mentioned problem-solving and general principles (Fisher, 2019; Leonidas et
al., 2018), and highlighted a lack of standardized assessment content (Fisher, 2019). In
the short term, program evaluation of this course that indicates knowledge in
anthropometry and standardized assessments by alumni would reduce this gap. In
addition, program evaluation could also indicate that the lack of confidence in ergonomic
knowledge amongst occupational therapists (Brangan et al., 2015; Kaskutas, 2014; Nayar
et al., 2013) is effectively being improved. Longer-term, the findings could encourage

occupational therapy programs to include more ergonomic curriculum.

Case Study

Robin is the ergonomics program manager for a multi-state company that primarily
operates physical and occupational therapy clinics. Many of her ergonomic specialists
who consult with clients are therapists who previously worked in a clinic, but they
often have next to no training on ergonomics. Many of these employees learn most of
their skills on the job, but once Robin learns of the continuing education course
through BU, she makes it a required training for all new employees without a
certification in ergonomics. She soon finds that her clients are more satisfied with the
consultants’ level of expertise, and the employees themselves require less managerial

support.
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Stakeholder Engagement

Key stakeholders include the director of the post-professional occupational
therapy doctoral (PP-OTD) program at BU, as the director will make the ergonomics
course available on-line through their platform and could assist with recruitment as well
as research methodology. In addition, OTPs who are alumni of the course (even in its soft
launch) are important stakeholders as well, although they are yet to be recruited. An
ergonomic consulting company that frequently hires occupational therapists is a third
stakeholder, and specifically the ergonomics program director. They may have input into
what knowledge is most desired by their clients, as well as what knowledge gaps they see

with new hires, and could also help with recruitment.

Potential students for this course will be recruited through this author’s personal
connections with therapy practitioners, as well as via social media and AOTA’s
CommunOT forums. BU’s post-professional doctorate in occupational therapy (PP-OTD)
program director has already reviewed the proposed course curriculum and continues to
meet regularly with this author. This author will also email a local ergonomics program

director who is a personal connection.

Stakeholder goals are an important beginning to each conversation. For the PP-
OTD program director, formative information about the student experience is likely the
primary goal. For the course alumni, this author suggests that confidence in their
ergonomic knowledge and summative employability within the practice area are most

relevant. The consulting company program manager is likely to value summative
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information such as employability and level of knowledge. All of these assumptions
should be discussed with the stakeholders, and if accurate, should be the primary goals of

program evaluation.

Simplified Stakeholder Logic Model

To outline proposed program solutions to the problem of limited practitioner
involvement in the practice area of ergonomics, the author provides a logic model in
Appendix D. This logic model presents a summary of the proposed students, curriculum,
and results. Measurement of short-term outcomes will occur during the initial program

launch.

Preliminary Exploration and Confirmatory Process

Given the wide variety of stakeholder locations, the meetings must be virtual in
one form or another, and a Doodle poll will be used to ascertain the best time to meet.
Since none will be familiar with each other at the start and each will have different hours
of availability, this author will begin the discussion by email prior to scheduling a 50-
minute video call to present material and discuss program evaluation goals and next
steps. The PP-OTD program director, the local consulting company director, and
interested potential students who are personal or professional connections of this author

will be invited.

For the initial meeting, this author will develop a slide deck with takeaways from

the literature reviews conducted in order to establish goals for the course, starting with
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the impact of musculoskeletal disorders (MSDs) on the working population (including
statistics from the Occupational Safety and Health Administration (OSHA)), and
occupational therapy’s potential role in resolving this. This author will outline the
explanatory model, which cites limited ergonomic education and a small practitioner
network as factors leading to low participation in the practice area, as well as highlighting
the findings of the literature review on these elements. Next, this author will summarize
the literature review on the state of current ergonomic education, both within therapy
programs and other certification programs. It will also be important to highlight the lack
of requirements and licensure for ergonomic consulting, and to note the variety of
educational backgrounds that consultants may have. Lastly, this author will present the
current seven module topics of the course as well as program outcomes (e.g., number of

students, course test scores) for the stakeholders to discuss and provide their feedback.

This author will rely on the concept of negotiated accountability (Poister, 2015) to
promote consensus of the methods and goals of the program evaluation. While each
stakeholder’s feedback on evaluation methods is valuable, alumni’s thoughts on whether
the evaluation methods (e.g., post-course surveys) will get an accurate sense of student
experiences are especially vital. In addition, since all stakeholders will be involved on a
voluntary (unpaid) basis, ultimately this author’s decision as the researcher collecting and
sifting through the data should hold weight, although appreciation for the unique
perspective of each stakeholder should be emphasized. Lastly, the stakeholders may be

asked how strongly they feel their position on an issue is important, on a scale of 1 to 10.
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If one stakeholder has a higher number, their opinions should be given extra thought,

although this obviously should not be seen as a finality.

Program Evaluation Research Questions by Stakeholder Group

As mentioned above, each stakeholder will have a different perspective and set of
goals, but all will likely share the goal of the occupational therapy workforce becoming
more knowledgeable about ergonomics. Research questions are merely proposed
questions and should be confirmed with each stakeholder to ensure that assumptions
about their priorities are correct. That said, the questions that each of the four main
stakeholders (this author included) would likely want answered can be found in Appendix

E.

Research Design

Quasi-experimental research will be conducted with the initial participants in the
soft launch of the on-line course. Using a pre-test, post-test method with no comparison
group, registered students will receive a required survey before accessing any course
content, and a similar survey will be required after course completion before receiving a
certificate of completion. Alumni will also receive a six-month follow-up survey via
email with similar questions. To encourage participation, the survey will take less than

five minutes to complete.
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Formative Design

To evaluate the program during the soft launch, the author will use analysis of
participant feedback to obtain specific recommendations for curriculum improvement.
While the majority of the research conducted will be summative in design, some
formative survey questions will be included with an ordinal rating system. The post-
course survey will ask if the information presented was relevant and easy to understand,
and if students were satisfied with the program. Additionally, it will ask participants if
there is anything that should be changed to improve program content or delivery. One
qualitative short-answer question will also be included: was the program content and
delivery sufficient to begin using the skills that were taught? This response will be coded

by the author and themes compiled to inform future curriculum changes.

Summative Design

The majority of the summative survey content will both rely on ordinal multiple-
choice answers to ensure timely completion and in turn a higher response rate. This
summative data will be inferential in nature and seek to clarify the effect of the course on
therapy practitioners’ perceived knowledge of and confidence in ergonomic content, and
ultimately on the number of practitioners involved in the practice area. In addition, ratio
measures collected from tests within each course module will provide insight into

knowledge achieved, as well as the perceived knowledge score that participants will give.
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Methods

In order to obtain Institutional Review Board (IRB) exemption, this author has
received approval from BU’s Research Compliance Department and has completed the
mandatory training on human subject protection as the sole data collector in this
evaluation process. An exemption was approved as the survey data will be anonymous
and intended to inform course content development. Confidentiality will be ensured by
limiting data storage to the author’s secure Google Drive and password-protected
personal computer. Participants will complete all surveys on their personal computers,
and the surveys will be accessed and stored via Google Drive. No physical or paper data
will be collected during the evaluation process. To ensure participant confidentiality
during data collection, each participant will be assigned a code designation for data
analysis, and these codes and names will be stored virtually in a spreadsheet on the

author’s password-protected computer.

Formative & Qualitative Data Collection Methods

Formative data will be collected via email survey on all participants’ personal
computers and Google Forms. Ordinal rating questions will make up the bulk of the
survey content (focusing on perceived knowledge and confidence levels), with one short-
answer question at the end of the survey. This author will collect the survey responses in
Google Suite. The pre-test will be required to complete before beginning the course, and

the post-test survey will be required prior to official course completion. The six-month
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post-test survey will be sent via email on the date six months after the participant

officially completed the course.

Methods for Formative & Qualitative Data Management and Analysis

Enumerative methods will be used to analyze the short-answer question in the
survey, with an in-person review of these responses using a coding manual. All responses
will be automatically imported into a Google Sheet, with no names or emails retained to
preserve anonymity. Coding will be confirmed by peer checking from willing

stakeholders.

Summative & Quantitative Data Collection Methods

Summative data will also be collected via email survey on all participants’
personal computers and Google Forms using the survey methods listed above. The six-
month post-test survey (including numeric questions about the amount of time worked in
the practice area) will be sent via email on the date six months after the participant
officially completed the course. The independent variable is ergonomic knowledge
provided in the course. In terms of dependent variables, short-term expected changes
include increased perceived confidence and knowledge of the practice area (using a
Likert scale from 1-5), and increased involvement in on-line networking groups is an
anticipated intermediate change. Lastly, high practitioner involvement is the long-term

change hypothesized.
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Methods for Summative & Quantitative Data Management and Analysis

Survey data will be collected via a Google survey form emailed to respondents
and imported into a Google Sheet, then converted into Microsoft Excel for analysis.
Change in score from pre- to post-test will be analyzed using Friedman and McNemar
tests in order to consider causality implications. Since this course will be offered by BU,
the stakeholders in the Department of Occupational Therapy will also be consulted for

data analysis support.

Disseminating the Findings of Program Evaluation Research

Results from the pre- and post-course surveys will be disseminated in a two-page
executive summary emailed to all stakeholders after the first year of program
implementation, with further updates in the future as deemed necessary by the author.
The findings will be analyzed in comparison to expected outcomes, noted strengths and
areas for growth, and program goals and objectives (McNamara, 2007). Specifically, the
two questions believed to be shared by all stakeholders will be answered using the data
collected. Firstly, do course participants (significantly) perceive that they have increased
their knowledge of ergonomics as a result of the course? Secondly, was the program
content and delivery sufficient for the participants to begin using the skills that were

taught?

An action plan involving any proposed changes in curriculum or promotion will
be summarized within the executive summary. To ensure stakeholder engagement in the

report, attractive colors and fonts will be used along with visuals (e.g., graphs and
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stylized survey quotes). Within the report, the author will use clear and emphatic writing
with an active voice. To promote reflective writing (Waldman, 2005) while keeping the

report concise for readability’s sake, short quotes from the surveys will be included.

Conclusion

EOTP is intended to provide ergonomic education to OTPs in order to increase
their perceived confidence in the topic and grow the practice area. As such, thoughtful
program evaluation through pre- and post-test surveys is critical to measure success in
these areas. Given its IRB exemption status, two-minute Google form surveys are
anticipated to draw a high completion rate that can rapidly inform future course
development. Data analysis will be shared with key stakeholders in order to facilitate

their promotion of the course.
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CHAPTER SIX - Dissemination Plan
“Ergonomics for Occupational Therapy Practitioners” (EOTP) is a 10-module,
on-demand continuing education course. Participants include occupational therapy
practitioners (OTPs) and students. The course's overall goal is to expand participants’
knowledge and confidence in the area of ergonomics. In addition to expanding
knowledge, the hypothesis is that more graduates will choose to work in ergonomics,
participating in professional development courses and networking opportunities related to

practice.

Dissemination Goals

The ultimate goal of the project is to increase the number of therapy practitioners
working in the practice area of ergonomics. Program evaluation findings will be
disseminated primarily as a marketing technique to draw more students to the course. For
instance, rating increases in knowledge and confidence of ergonomic content will be
shared, as well as the increase in alumni work hours per month in the practice area.
Alumni testimonials will also be shared on the course website in both video and written
formats. It should be noted that course enroliment rates are intended to be the primary

measure of successful dissemination.

Target Audiences
The primary target audience for program dissemination is current occupational
therapy students and OTPs. While some of these practitioners may already be

investigating the practice area through special interest groups or personal connections,
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some might not know much about the practice area. In addition, healthcare providers or
health and wellness providers (e.g., physical therapy practitioners, nurses, athletic
trainers) make up a secondary audience. While their educational backgrounds might
differ from the primary audience, they would also understand some of the biomechanical
principles involved as well as the importance of health and wellness as well as

preventative care.

Key Messages
1. Participating in this course promotes confidence and knowledge in the area of
ergonomics.
2. By participating in this course, participants from all backgrounds are more likely
to have job opportunities in ergonomics.
3. This course can be a stepping stone for participants interested in working in the

field of ergonomics.

Messengers
Multiple spokespeople who can assist the author in disseminating the program
evaluation findings to the primary audience. First, Dr. Karen Jacobs has long been both
the advisor and a proponent for this project. As an Associate Dean and Clinical Professor
at Boston University for 38 years, Dr. Jacobs is widely recognized as an expert in the
practice area of ergonomics in addition to being named a Fellow by both the Human
Factors and Ergonomics Society (HFES) and the American Occupational Therapy

Association (AOTA). This lends her great credibility for communicating the program
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evaluation results, within both the occupational and ergonomics professional
communities. Reaching the secondary audience of other healthcare and wellness
professionals is a bit more challenging, due to the diverse nature of the audience.
However, Dr. Jacobs is recognized as an expert in the Human Factors and Ergonomics
Society (HFES), as well as hosting a podcast on health-related topics through Boston
University. This makes her a credible spokesperson for the larger healthcare and wellness

communities as well.

On a local level, three fellow OTPs who were influenced by the author to work in
the practice area of ergonomics will also be spokespeople to the primary audience of
therapy providers. While newer to the field and thus less renowned, each has strong
connections to the California occupational therapy community through connections from
coursework and previous employment. Given that these three practitioners have
successfully found training and employment opportunities in ergonomics, they will also
be seen as credible sources on a local level. Dissemination strategies are provided in

detail in Appendix F.
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Budget

Table 6.2. Annual Dissemination Budget

Item Audience | Justification Cost
Equipment Primary & | « Author donates use of personal $0
Secondary equipment for content creation and
revision
Supplies Primary & | o Use of free social media editing app $0
Secondary
Communication | Primary e Use of free social media account $0
e Use of free email platform
e Use of free blog platform such as
wix.com
« Attendance at AOTA conference $400
» Attendance at OTAC (Occupational $330
Therapy Association of California)
conference
Secondary | e Use of free social media account $0
e Use of free email platform
o Use of free blog platform such as
wix.com
Travel Primary o Airfare and hotel for AOTA conference [ $1300
e Gas and hotel for OTAC conference $700
Secondary | « N/A $0
Total Primary $2730
Dissemination
Expenses Secondary $0
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Evaluation

The author will evaluate the success of the dissemination based on the number of

students who enroll in the course after dissemination efforts are made. The author will

use the information from the participant registration form to determine the impact of the

dissemination. As part of the registration, participants will indicate how they heard about

the course (e.g., marketing email, conference presentation).

Table 6.3. Dissemination Goals by Activity

Activity

Goal

Marketing email

After three months of active dissemination, the marketing email
list will have 100 followers.

Marketing
pictures

Within six months of social media account creation, the course
Instagram and LinkedIn accounts will each have 100 followers.

Marketing videos

Within six months of blog creation, the course site with testimonial
videos will have 250 views.

Conference
presentations

A presentation of program evaluation results will be accepted at
both AOTA and OTAC conferences within one year of the initial
evaluation being completed.

Conclusion

In order to draw more students to the course, the author will disseminate the

program evaluation findings to primary and secondary audiences. The program findings

will include testimonials, content knowledge scores, and self-reported confidence scores
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in the area of ergonomics. The author will target primary audiences (i.e., OTPs and
students) with on-line dissemination of evaluation results through professional
associations, social media groups, and conference presentations. The author will target
the secondary audience (i.e., health and wellness professionals) primarily through on-line
social media. Dr. Karen Jacobs and three local occupational therapists will be the primary
spokespeople to promote participating in the program. The author will use the evaluation
results from the dissemination to determine if additional dissemination methods are
needed (e.g., more conference presentations, more person-to-person contact). The total
budget for the dissemination is $2730, which primarily includes travel to the AOTA

national conference.
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CHAPTER SEVEN - Funding Plan

“Ergonomics for Occupational Therapy Practitioners” (EOTP) is a 10-hour, on-
demand on-line continuing education course. The overall goals of the course are to
support occupational therapy practitioners (OTPs) to learn more about ergonomics,
whether therapy providers are students, new graduates, or experienced clinicians seeking
to expand their knowledge of ergonomics, and for participants to graduate with increased
self-reported knowledge and confidence levels about ergonomics. Graduates are also
anticipated to increasingly work in the practice area of ergonomics and to participate in

professional networking opportunities related to this.

Available Resources

While the physical resources needed for this program are relatively few, the
content development is substantial. The author has developed all course content on a pro
bono basis for implementation. Local support from an ergonomics consulting company is
also important for content refinement, as well as colleagues in a global ergonomics
program. These ergonomic specialists, most of whom do not have a clinical background,
will offer their perspective on the utility of the content for practice. In addition, as the
local consulting company is primarily a clinical therapy provider, their OTPs in the area
will volunteer their feedback on what topics are most needed. Other local connections,
including the ergonomics program directors at the University of California, San Francisco
and the San Mateo County human resources department, will be asked to share their

feedback on the relevance of module topics as well.
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In addition to the author’s local network, Boston University (BU) connections
will be leveraged as well. Dr. Karen Jacobs, the Associate Dean of Digital Learning and
Innovation at the College of Health and Rehabilitation Sciences: Sargent College at BU,
will consult on both the ergonomic content and the educational theory used for its
dissemination. In addition, personal connections from the author’s studies at the
University of Southern California (USC) and BU will be leveraged for grassroots
marketing support, both locally and nationally. Lastly, marketing will be conducted using
on-line professional networks such as the American Occupational Therapy Association
(AOTA). Marketing will be addressed in chapter 8. Additionally, an annual budget is

provided in Appendix G.

Potential Funding Sources

An optional donation will be collected at the beginning or end of the course while
grant proposals are underway. In addition, grant applications will be submitted during the
first year of program implementation to fund the additional budget, as noted in Table 7.2.
Corporate donations for team use (e.g., an ergonomic consulting company leveraging as a
training platform for new hires) will also be encouraged as a component of the marketing
plan, to be discussed further in Chapter 8. This author has professional connections with
four local ergonomic consulting companies in the area that would be offered an employee

training group package. Potential grants are also outlined in Appendix H.
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Conclusion
While the bulk of initial program content will be contributed on a pro bono basis,
a modest budget is required for program evaluation and content modification based on
evaluation findings. Targeted funding sources include course participants, ergonomics
companies, and ergonomics-related grants. If substantial course modification or
development is indicated based on program evaluation findings, a mandatory charge for
course participants will be implemented at the rate of $200 per student. These funding

sources will allow the program to evolve in order to meet the needs of its students.
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CHAPTER EIGHT - Conclusion

Occupational therapy practitioners (OTPs) bring distinct skills to the practice area of
ergonomics, but many are unfamiliar with the role that they can play. “Ergonomics for
Occupational Therapy Providers” (EOTP) will reduce this gap in knowledge and confidence
through a tailored education for OTPs and other professionals. By drawing more OTPs to the
ergonomics practice area, the course can play a part in reducing workers’ injuries and promoting
wellbeing for the global workforce, particularly as the long-term effects of a global pandemic on

the nature of work are yet to be seen.

Innovative Design

EOTP will expand participants’ knowledge and confidence in the area of
ergonomics through innovative teaching methods. Innovative teaching strategies will
include peer mentoring and on-line discussion sessions. Peer mentoring has been found to
lower stress, enhance professional development, and ease the transition process into
practice (Akinla et al., 2018). Peer mentoring using social media (as implemented in this
course) is especially relevant due to the global pandemic the world is currently
experiencing (Kazerooni et al., 2020). On-line live discussions will also be offered once a

month to enhance learning and promote networking.

Telehealth provision has increased dramatically amongst OTPs due to the global
pandemic (Hoel et al., 2021). OTPs note benefits to this method, including morale and
feelings of safety, but it remains a new experience for many (Hoel et al., 2021). Hoel et

al. (2021) recommend efforts to ensure a high standard of telehealth services. By training
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OTPs on the practice of ergonomic education, assessment, and follow-up via telehealth,
EOTP is an innovative course that will promote the broader adoption of the delivery

method deemed crucial to the profession (Hoel et al., 2021).

Impact on Well-Being

The global workforce faces significant risks related to musculoskeletal disorders
(MSD), which were the most common non-fatal occupational injury in the United States
in 2019 (United States Bureau of Labor Statistics, 2021a). Indeed, the direct and indirect
costs of MSDs in 2011 were estimated at $213 billion in the United States, accounting for
5.7% of the gross domestic product, and may continue to climb (United States Bone and
Joint Initiative, 2014; Bhattacharya, 2014). Given the scope of this risk, a generation of
confident and informed OTPs could impact many lives in the practice area of

ergonomics.

Impact on Occupational Therapy

The evidence literature outlines some essential features of an effective ergonomic
course curriculum that will be leveraged in this course. Standardized assessment training
is an often overlooked component of an ergonomic education program, regardless of
what environment is being studied (e.g., laboratory vs. factory assessments) (Fisher,
2019). Additionally, practical application of written ergonomic knowledge is applied as
much as possible (Truszczynska et al., 2016; Alnasar & Richard, 2019), which in the
context of on-demand learning is achieved through case studies, as they increase learner

engagement and motivation (Fitzgerald & Jacobs, 2020). EOTP curriculum also includes
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a variety of teaching methods (Stanton, 2016), and specifically applies standardized
assessments within the student’s home and work environments to promote experiential
learning (Fisher, 2019; Leonidas et al., 2018). The adoption of these features may

encourage occupational therapy programs to follow suit.

Ergonomics draws a variety of professions without specific licensure, leading to
varying levels of expertise (Board of Certification in Professional Ergonomics, n.d.), and
the content focus may differ between professions. The engineering studies that were
reviewed referenced anthropometry and standardized assessments as core curriculum
(Baykasoglu et al., 2017; Garneau & Parkinson, 2016), while therapy programs
mentioned problem-solving and general principles (Fisher, 2019; Leonidas et al., 2018),
and highlighted a lack of standardized assessment content (Fisher, 2019). In the short
term, increased alumni knowledge of anthropometry and standardized assessments would
reduce this gap. In addition, program evaluation could also indicate that the lack of
confidence in ergonomic knowledge amongst OTPs (Brangan et al., 2015; Kaskutas,
2014; Nayar et al., 2013) is effectively being improved. Longer-term, the findings could

encourage occupational therapy programs to include more ergonomic curriculum.

Conclusion

EOTP is intended to equip OTPs for ergonomic practice through innovative
teaching methods and evidence-based curriculum. By boosting practitioners’ knowledge
and confidence levels in the topic, this course will increase the number of OTPs working

in the practice area of ergonomics. This in turn will lead to an enhanced professional
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network that will draw many more OTPs into ergonomic practice over time. By relying
on rigorous program evaluation, EOTP will continue to evolve in order to meet the needs

of its OTP students as this new generation reduces workplace risk.
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APPENDIX A — Executive Summary

While the Accreditation Council for Occupational Therapy Education (ACOTE)
requires that the application of ergonomic principles be included in education for
occupational therapy practitioners (OTPs), fewer than 2% of OTP respondents to the
most recent American Occupational Therapy Association (AOTA) survey worked in the
area (AOTA, 2020). In fact, the field of ergonomics draws a variety of professions
without specific licensure, leading to varying levels of expertise (Board of Certification
in Professional Ergonomics, n.d.). Increased ergonomic education could lead to increased

opportunities for OTPs.

The author plans to develop an on-demand, on-line course for OTPs (as well as
other therapy professionals) to equip them for ergonomic practice. This 10-module on-
line course would provide ergonomic principles and application for a variety of
environments, including office, lab, industrial, and to work with special populations (e.g.,
pediatrics and geriatrics). The program’s ultimate goal is to increase the number of OTPs
working in the area of ergonomics, by increasing their knowledge of and confidence in

ergonomic principles and its application.

Project Overview

“Ergonomics for Occupational Therapy Practitioners” (EOTP) is a 10-module,
on-demand continuing education course. Participants include OTPs and students. The

course's overall goal is to expand participants’ knowledge and confidence in the area of
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ergonomics through the use of innovative teaching methods. In addition to expanding
knowledge, the hypothesis is that more graduates will choose to work in ergonomics,
participating in professional development courses and networking opportunities related to
practice. Innovative teaching strategies include peer mentoring and live discussion

sessions.

The course will be available on-demand through Boston University (BU), College
of Health and Rehabilitation Sciences: Sargent College. There is no planned physical
location for this course, as students may access it from personal computers worldwide.
Course content will be available on Blackboard for download as each module in the
course is accessed. Registered students will have six months from enrolling in the course
to complete it. Monthly live Zoom discussions will also be optional for students and
alumni. Course presentation will involve a written lecture, including photo and video
content, at least one relevant case study, and multiple-choice or short-answer questions to
target problem solving. Short answer questions will not be scored, but a suggested answer
will be shared after submission. Scores to the multiple-choice questions will be tallied at
the end of each module, and a percentile score of 80% will be required for accreditation

purposes, with a retake available at the end of the module.
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Table Al. Module Topics

Week | Topic Details
1 Introduction to Define, overview to identifying hazards & controls,
Ergonomics overview case studies
2 Hazards Introduction to musculoskeletal disorders
3 | Controls Personal protective equipment (PPE)
4 | Anthropometry Introduction to anthropometry
5 | Manual Material Introduction to biomechanics, primary work zone,
Handling National Institute for Occupational Health and Safety
(NIOSH) Manual Lifting Formula
6 | Assessments Reliable and valid assessments; arrange by setting
7 | Settings Office (and home), lab, healthcare, and industrial
settings
8 | Special Populations Children, elderly, individuals with disabilities; in-
depth case studies, discussion of post-COVID
symptoms

9 Delivery of Ergonomic | Future of telehealth
Services through
Telehealth

10 | Justifying Ergonomics | Reimbursement, marketing & advocacy, resources
(e.g., joining HFES, IEA, Job Accommodation
Network (JAN) (askjan.org), state ergonomics
programs (e.g., Washington state resources))

While many professionals receive ergonomic training in school, including
engineers, therapy providers, and safety professionals, the content appears to vary widely
(Baykasoglu et al., 2017; Fisher, 2019; Oakman et al., 2020; Quendler & Schaffernicht,
2018). Therapy practitioners may have had limited exposure to ergonomics content,

particularly involving anthropometry or standardized assessments (Baykasoglu et al.,
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2017; Garneau & Parkinson, 2016; Fisher, 2019). Successful curriculum features,

including case studies and varied teaching methods, will be applied to the on-line course.

To promote continued course improvement to meet students’ needs, an outcome
evaluation (survey) will be collected during the pilot stage of the course (Worral &
Sopczyk, 2020). Registered students will receive a required survey before accessing any
course content, and a similar survey will be required after course completion before
receiving a certificate of completion. Alumni will also receive a six-month follow-up
survey via email with similar questions. To ensure participation, the survey will take less

than five minutes to complete.

Key Findings

1. Participating in this course promotes confidence and knowledge in the area of
ergonomics. All course alumni reported feeling more confident and
knowledgeable about ergonomics. If potential students are interested in the topic
but are confused or overwhelmed, the course can help them feel more confident
and knowledgeable too.

2. By participating in this course, participants from all backgrounds are more likely
to have job opportunities in ergonomics. Most course alumni report an increase of
20 hours per month working in the practice area within six months of course
completion. This means that the course can be a stepping stone to getting a job in

the practice area of ergonomics.
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Recommendations

While both of these findings were expected outcomes, OTP engagement is still
the project’s long-term goal. These successes will be shared with practitioners as a
marketing technique to draw more students to the course. The author will use on-line
dissemination tools such as special interest groups within professional associations, social
media groups, and conference presentations. Ergonomic consulting companies known to
the author will be contacted to encourage more therapists to take the course, as the
companies may find this course to be a solution for any knowledge gaps they see with
their current workforce. In addition, the author will share these successful outcomes with
state and national occupational therapy organizations; they would also benefit from
insight into the impact of this course on the number of practitioners working in the
practice area of work and industry, as it is a unique area that practitioners may not be

aware of (AOTA, 2020).

General Conclusions
“Ergonomics for Occupational Therapy Practitioners” (EOTP) appears to have
successfully improved OTP knowledge and confidence levels related to ergonomics.
Based on the pilot survey results, it has also led to an increase in professional network
involvement and the number of OTPs working in the practice area. The results will be
shared through professional groups such as AOTA’s Special Interest Groups, as well as
via social media, to promote student recruitment. Given this success, future intermediate-

level course curriculum should be considered as demand indicates in the surveys. To
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continue to monitor the impact of the course, a pre- and post-course survey will continue
to be administered to students, with a question added about topics of further interest. As
the responses indicate, further courses on topics such as industrial ergonomics, marketing

and advocacy, or similar specific topics will be developed.
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APPENDIX B — Fact Sheet

~C Ergonomics for Occupational Therapy Practitioners:

HED, : S :
}?&?\S,TRE[ ,I\\I An Online Continuing Education Course
' Kirsten Peterson Beshay, MA, OTRI/L

The Problem
of occupational therapy of OTPs want
practitioners (OTPs) work more tra|n.|ng on
in the practice area of work and industry
ergonomics. topics, including

ergonomics.?

The Solution Course

Ergonomics for Occupational Therapy Practitioners MOdUIes
(EOTP) is a theory-driven, on-demand course for OTPs ® Introductionto

and other healthcare professionals. As many OTPs had Ergonomics
little exposure to ergonomics in their academic education

(Fisher, 2019), EOTP is intended to equip them for Hazards @

ergonomic practice through case-study examples and

peer mentoring. @ Controls

Anthropometry @

@® Manual Material
Handling

Assessments @

@ Settings

Special ®
Populations

The FREE pilot will be launched Summer 2021. § Tolshoakh

Register here to be alerted when the pilot is '
launched. Justifying
Ergonomics
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Sample Case Study: Module 1

Marvin is a 70 year old cashier at a grocery store who enjoys chatting with his
customers as he rings them up. He has worked at the same store for forty years, but
lately he has begun to notice that his lower back becomes painful during a shift at the
register. He also finds his left shoulder to be tight and uncomfortable after work.
Marvin's manager wants to help him but feels that he may no longer be able to manage
the demands of the job. The manager contacts you to provide ergonomic consulting
services for her store and outlines Marvin's situation to you, expressing willingness to
purchase equipment that might help Marvin up to $100 of the store’s equipment budget.

You meet Marvin at his register and observe him working for thirty minutes. You
note that Marvin stands on a concrete floor and wears unsupportive shoes. He also
seems to grow impatient with the speed of the conveyor belt frequently and pulls items
down the belt with his left arm. When you speak with Marvin at the end of his shift, he
expresses his concern to continue working at this job and asks you to tell his manager
that he will be able to complete his work without any problems.

Key References
TAmerican Occupational Therapy Association. (2020). 2019 workforce & salary survey.
2Fisher, T. (2019). Occupational therapy’s work and industry area of practice: Content in
entry-level professional occupational therapy curricula: A survey. The Open Journal of
Occupational Therapy, 7(4), 1-10.
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APPENDIX C -Visual Representation of the Problem
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Limited ergonomic
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network
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Lack of
confidence
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in practice area
as compared to
other practice
settings



APPENDIX D - Program Logic Model

Clients
Resources

«Clients: Occupational and physical therapy practitioners and students who do not have
extensive ergonomic knowledge,

-Staffing: One educator to prepare content and present material, BU web support to publish
*Funding: free course with prep time volunteered

Interventions

«Education on ergonomic principles
«Case studies to apply skills
«Multiple choice knowledge checks to reinforce learning

Activities

*Number of students participating in the course

Wy

Program ‘Number of modules completed
Outputs ‘Number of participants in course alumni group on social media
*Completed tests and knowledge checks
Short-Term | «Increased reported confidence in practice area
Outcom *Increased perceived knowledge related to practice area
Intermediate | 1 month after course completion:
W sIncreased involvement in alumni social media group, CommunOT Work & Industry group
Lo ng-Term . - _ _ _
*High practitioner involvement in practice area

69
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APPENDIX E — Research Questions by Stakeholder

Type of Question

Program Evaluation Research Questions [Interested Stakeholders]

Qualitative

1. Was the program content and delivery sufficient for the
participants to begin using the skills that were taught? [All]

2. Was the information presented relevant and easy to
understand? [alumni, BU, consulting company]

3. Is there anything that should be changed to improve program
content or delivery? [alumni, BU]

4. Are students satisfied with the program? [BU]

Quantitative

1. Did OTP participation in the practice area of ergonomics
increase after taking the course? Did job applications? [Author,
BU, consulting company]

2. Did participants report perceived increased confidence in their
ability to work in the practice area of ergonomics after taking the
course? [Author, alumni, BU]

3. Did participants report perceived increased knowledge in
ergonomics after taking the course? [All]

4. Did the number of therapy practitioners in practice area
professional networks increase significantly after taking this
course? [Author, Consulting Company]

5. What were the rates of program withdrawal? [BU]




APPENDIX F — Dissemination Activities to Reach Target Audiences

Step | Activity Technique Location Timing Responsible | Type of
Party Contact
1 Marketing | Create an email list | For Primary Audience: As soon as first Author Electronic
email for potential In professional social media groups and | program evaluation media
students to sign up |special interest groups related to results are analyzed
for the course; occupational therapy (6 months after
practitioners may [ For Secondary Audience: Passed through | COUrse completion)
opt into th's . the author’s personal connections with
through viewing  { erg0nomic consulting companies and
on-line postings. | healthcare providers
2 Marketing [ Post pictures Course social media accounts (e.g., As soon as first Author Electronic
pictures sharing course LinkedIn, Instagram, and Facebook) program evaluation media
testimonials and results are analyzed
program evaluation (6 months after
results. course completion)
3 Marketing [ With permission, [ Course website, as well as on course As soon as first Author Electronic
videos alumni testimonial |social media platforms with permission | program evaluation media
videos. from the alumni results are analyzed
(6 months after
course completion)
4 Conference | Submit program For Primary Audience: At the annual Proposals will be | Author Person-
presentation | evaluation findings [ American Occupational Therapy submitted after to-person
as a conference Association (AOTA) conference, as well |[analyzing 20 contact
presentation. as the Occupational Therapy Association |program

of California (OTAC) conference

For Secondary Audience: At healthcare
and wellness conferences to be
determined

completion surveys

19



62

APPENDIX G — Annual Budget

Item Year Justification Cost
Personnel (Salary | 1 e None (Content development and provision pro $0
and Benefits) bono)
2 « Content updates by the author based on program | $2400
evaluation findings ($50 hourly for 4
hours/month, based on current ergonomic
consultant rates in the Bay Area)
3 « Content updates by the author based on program | $2400
evaluation findings ($50 hourly for 4
hours/month, based on current ergonomic
consultant rates in the Bay Area)
Consultants 1 o None (Content development and provision pro $0
(Salary) bono)
2 e 10 hours of ergonomic consultant content review | $500
(one hour per module) annually, at the rate of
$50 hourly
3 10 hours of ergonomic consultant content review | $500
(one hour per module) annually, at the rate of
$50 hourly
Instruction 1 o Application for AOTA Approved Provider $350
Program (APP)
o APP annual report review $275
2 o Application for California Physical Therapy $155
Association (CPTA) CEU approval
o APP annual report review $275
3 o Application for California Physical Therapy $155
Association (CPTA) CEU approval
e New York Education Department, Physical $900
Therapy CEU Approval (fee covers three years)
o APP annual report review
$275
Equipment 1-3 o Free use of Blackboard, Inc. $0

o Author donates use of personal equipment for
content creation and revision
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Students access course with personal equipment

Supplies 1-3 Use of commonly available standardized $0
assessments within course
Communication | 1-3 Use of free video conferencing (e.g., basic Zoom $0
account) for syncs with stakeholders
Rental of 1-3 None (Blackboard virtual platform available for $0
Facilities free)
Travel 1-3 N/A $0
Evaluation 1 Use of free survey platform (e.g., Google Forms) | $2400
Data analysis by author ($50 hourly for 4
hours/month)
2 Use of free survey platform (e.g., Google Forms) | $2400
Data analysis by author ($50 hourly for 4
hours/month)
3 Use of free survey platform (e.g., Google Forms) | $2400
Data analysis by author ($50 hourly for 4
hours/month)
Dissemination 1 Attendance at OTAC and AOTA conferences, $2730
including travel expenses
2 None $0
3 None $0
Total Yearly 1 $5755
Expenses
2 $5730
3 $6630
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APPENDIX H - Potential Grants

Organization

Details

National Institute of
Occupational Safety &
Health (NIOSH) Total
Worker Health Grant

Grant related to Occupational Safety and Health research,
including educational efforts to advance worker safety and
health. May support up to $50k of direct expenses annually.

Office Ergonomics
Research Committee
(OERC)

Funding provided based on research priorities (with a median
amount of $25,000). 2020 priorities included new and
changing technologies and flexible/remote work.

Sargent College

Provides grants on College priorities, including
interprofessional education. Student research grant may be the
most applicable. Awards up to $5000.

American
Occupational Therapy
Foundation (AOTF)
Implementation
Research Grant

Supports research that will allow occupational therapists to
implement evidence-based practice (EBP) in their clinical
setting. It develops and assesses the strategies used to bring
EBP into care in order to improve care quality and
effectiveness. Supports one-year proposals for up to $50,000
or two-year proposals for up to $100,000.

California Foundation
for Occupational
Therapy (CFOT)
General Grant

Grants available for practicing occupational therapists with a
California license who are engaged in doctoral level research
or above. Intended to fund items such as equipment, fees, and
supplies involved in individual research. Funds are awarded
to an individual only. Applicant salaries are not included with
these funds. Prioritizes occupational therapy outcome
research up to $6,000.
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APPENDIX I — Module 1, Introduction to Ergonomics

Knowledge Check

1. How knowledgeable would you say that you are about ergonomics? [1-5 Likert

Scale]

How confident would you say that you are about your ability to practice in
ergonomics? [1-5 Likert Scale]

How many hours per month did you work in the practice area of ergonomics
last month? [Multiple Choice]

What is/was your primary goal in taking this course? [Short Answer] (For post-
test only: Do you feel that you were able to achieve it?)

How many personal or professional connections do you have in the practice
area of ergonomics? [Multiple Choice]

Are you satisfied with this course? Is there anything that should be changed to

improve program content or delivery? [Short answer; post-test only]

Learning Objectives

By the end of this lesson, students will be able to:

1.

2.

Avrticulate at least three basic principles of ergonomics.
Describe the unique contribution that therapy providers can make to the practice
area of ergonomics.

Identify three aspects of a hazard from a person-task-environment perspective.
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Introduction

Ergonomics, derived from the Greek words ergon (work) and nomos (law),
examines the interaction between humans and the elements around them. In this
discipline, scientific theory, principles, methods, and data are applied to promote human
wellbeing in their environment (International Ergonomics Association, n.d.). Human
factors is another term that is at times used interchangeably with ergonomics (although
the differentiation between them is still debated), and you may see them used together
with the abbreviation HF/E.

Kantowitz and Sorkin (1983) state that “the first commandment of human factors
[or ergonomics] is ‘Honor Thy User’.” In essence, the goal of the Human
Factors/Ergonomics is to fit the environment to the person, rather than the other way
around. As Rice (2008) describes it, ergonomics dictates that equipment and systems
should be designed to fit the physical, cognitive, and psychosocial characteristics of their

human users. It is with this frame of mind that one must approach the field.
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Figure I1. Person-Task-Environment Overlap in the Field of Ergonomics

Person y . Task
4 N

Introduction of Case Study

Marvin is a 70-year-old cashier at a grocery store who enjoys chatting with his
customers as he rings them up. He has worked at the same store for forty years, but
lately he has begun to notice that his lower back becomes painful during a shift at the
register. He also finds his left shoulder to be tight and uncomfortable after work.
Marvin’s manager wants to help him but feels that he may no longer be able to manage
the demands of the job. The manager contacts you to provide ergonomic consulting
services for her store and outlines Marvin’s situation to you, expressing willingness to
purchase equipment that might help Marvin up to $100 of the store’s equipment
budget.
You meet Marvin at his register and observe him working for thirty minutes. You note

that Marvin stands on a concrete floor and wears unsupportive shoes. He also seems to
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grow impatient with the speed of the conveyor belt frequently and pulls items down the
belt with his left arm. When you speak with Marvin at the end of his shift, he expresses
his concern to continue working at this job and asks you to tell his manager that he will
be able to complete his work without any problems.
Knowledge Check
1. Name one potential challenge within each of the three areas: [Short Answer]
a. Person
b. Environment
c. Task
2. What is one solution you might propose? [Checkboxes]
a. Tell Marvin he has to retire. [This is not a decision that the ergonomic
specialist can make. Controls should be implemented if possible.]
b. Tell the manager that she should give Marvin an easier job in the store
where he can sit down. [This would be helpful, but it’s apparent that
Marvin’s primary role as a cashier is to work at the register. This would
be an unreasonable change to his job duties.]
c. Ask the manager to purchase an anti-fatigue mat or a stool.
[Correct; Marvin could also consider wearing supportive shoes with an
arch support if he has them.]
d. Educate Marvin on energy conservation techniques, including

avoiding excess reaching for items and waiting for the items to
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arrive down the belt. [Correct; the belt already brings items close to

Marvin, so changing his behavior is the right next step.]

A Brief History of Ergonomics

According to Rice (2008), ergonomics as a concept has existed since the Stone
Age, when humans made tools that fit their hands in order to hunt and gather. Somewhat
more recently, Ramazzini (considered one of the founders of occupational medicine)
described the relationship between work exposure and musculoskeletal disorders (MSDs)
over 300 years ago (Pheasant, 1991). During the late 18th century, the move from
farming to factory work led to a striking increase of injuries, and this was noted by
Thackrah (Pheasant, 1991). Then in 1857, author Wojciech Jastrzebowski released his
book An Outline of Ergonomics, if The Science of Work Based upon the Truths Drawn
from the Science of Nature (Jastrzebowski, 1997), which described four components of
useful work that deserved to be studied. However, the most notable development of the
profession came out of the industrial revolution, when time and motion studies evaluated
workstation and equipment design, as well as work methods (Rice, 2008). According to
Rice (2008), the practice area grew further during World War I, when equipment
became difficult for human operators to manage despite extensive training. Emphasis on
fitting the equipment or task to the human operator quickly developed (Rice, 2008).

After the war, various professional associations in ergonomics began to develop
around the world. In the United States, the Human Factors and Ergonomics Society

(HFES) was founded in the late 1950s to support ergonomic specialists as they helped
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industries address newly developed ergonomic regulations (HFES, n.d.). Around the
same time, the International Ergonomics Association (IEA) was also founded, and
Ergonomics (a scientific journal by the Ergonomics Research Association) was first
published (Rice, 2008). In the subsequent decades, the field of ergonomics has expanded
into a wide variety of realms, including environmental design, manufacturing, aging,
health, education, and many more.

Therapy Practitioners & Ergonomics

Occupational therapy as a profession stems from the belief that the elimination of
disease is not solely sufficient for recovery (Rice, 2008). Developed in the early 20th
century with the intent of providing purposeful uses of time to individuals recovering
from mental or physical illness, occupational therapy at its essence expands a client’s
“capacity...to perform with satisfaction to self and others those tasks and roles essential to
productive living and to the mastery of the self and the environment” (Hopkins, 1978). It
is fitting, then, that occupational therapy practitioners promote their clients’ capability to
complete work. Indeed, occupational therapy literature began involving ergonomic
principles prior to 1930, although these initial works involved special populations rather
than the typical workforce (Rice, 2008).

The profession of physical therapy was also founded in the early 20th century,
with the primary intent to “assess, prevent, and treat movement dysfunction and physical
disability, with the overall goal of enhancing human movement and function” (Pinkston,
1989). This goal of injury prevention is shared by ergonomic engineers, particularly as it

related to equipment and workplace design (Rice, 2008). Physical and occupational
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therapists can use their knowledge of kinesiology to assess safe working posture. In
addition, both can use functional capacity assessments to determine worker abilities and
job demands and in turn establish treatment plans to align these.

In summary, while Human Factors/Ergonomics draws a variety of professions
without varying levels of training and licensure, occupational and physical therapy
practitioners’ training in activity analysis, evidence-based assessment, and quality
reporting equips them for this role. Their technical knowledge enables them to work with
employees with a variety of injuries and disabilities while collaborating effectively with
other teams. Therapy practitioners can provide both macro- and micro-level support to
workers in any setting.

Ergonomic Principles

Ergonomic specialists study person-environment interactions and use design and
evaluation to promote wellbeing (Bridger, 2018). They seek to identify and alleviate risk
factors that would negatively impact welling. Musculoskeletal disorders (MSDs) are
common results of a poor fit between person, task, and environment. MSD risk increases
with awkward postures, repetitive motions, forceful exertions, pressure points, and static
postures (Occupational Safety & Health Administration, 2007). Knowledge of healthy

posture and use of task analysis are both crucial to the prevention of these risk factors.

Conclusion of Case Study
You suggest to Marvin’s manager that she purchase an anti-fatigue mat or stool

for Marvin to use at the register, which she does. You also meet with Marvin to educate
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him on energy conservation strategies, including alternating between sitting and
standing at the register and taking breaks during his shift. You also instruct him to wait
for the groceries to come down the conveyor belt rather than reaching to pull them
closer to him. Marvin is initially hesitant to change his work pattern, feeling his
productivity will diminish, but he agrees to try it. One month later, when you check
back with Marvin’s manager, she tells you that Marvin says he feels like a young man

again and no longer seems to be tired and sore at the end of his shift.

Summary
In this module, you were introduced to the concept of ergonomics and its
development over the centuries. The skills and training that make therapy practitioners
excellent ergonomic specialists were highlighted. Basic ergonomic principles were
established, and you were able to find a real-world application for your newfound
knowledge through a case study. In the next module, you will learn more about hazards
and their impact on work.
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APPENDIX J — Module 7: Settings
As an ergonomic specialist, you are likely to find yourself practicing in one of

four settings, if not a combination of them: offices (including a home office for
telecommuters), laboratories, healthcare locations (such as hospitals), and industrial
spaces (e.g., factories). While each setting lends itself to certain equipment, the hazards
that you have reviewed in Module 2 are the same in every setting. The key as an
ergonomic specialist is to remember that although you may not be familiar with a certain
work setting, the ergonomic principles are constant. In this module, we will review the
four common settings in ergonomics and discuss recommended strategies and equipment
for each through a case study format. Since this course merely provides a setting
overview, recommended readings are included for each to allow you to further pursue
areas of interest.
Learning Objectives
By the end of this lesson, students will be able to:

1. Articulate four common work settings for ergonomic specialists.

2. Describe at least two common hazards found in each work setting.

3. Formulate a control for each identified hazard, including engineering or

administrative controls.
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Office Settings

Case Study 1

Josue is a 45-year-old professor at a large university who is working long hours
to get tenure. He is 5’8" and has no relevant medical history, but over the past few
months he’s begun to notice increasingly severe neck discomfort while working and
frequently lies down on his office couch to feel better. He says the only way he’s found
to comfortably work is to lie on his back on the couch with the notebook computer
angled against his legs, almost above his head. He is concerned but determined to
continue working hard to meet his tenure deadline.

Josue uses a standard USB keyboard and optical mouse, two 27"’ monitors, and
his notebook computer. He has an adjustable task chair and a non-adjustable seated-
height desk. He also frequently writes on notepads or sticky notes at his desk. Please

refer to the picture below for your reference.

While office workspaces can differ depending on the employer, almost all office
workers use a computer workstation. This may be as simple as using a notebook
computer on a tabletop, or it could involve monitors, input devices (e.g., a keyboard and a
mouse), adjustable furniture, or even a treadmill desk. As an ergonomic consultant, it is
likely that your clients will have a limited budget for equipment, so keep this in mind as
we discuss both hazards and control options. In addition, please note that the word
“ergonomics” is not regulated and thus is freely used in product marketing. This
contributes to user confusion about product selection; as with other settings, ensure that

size and adjustability are suited to the specific user.
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Table J1. Common Office Hazards & Controls

“ergonomic” may not fit
the user.

B.

Element Common Hazards Common Controls
Desk A. Fixed-height surface A. If too high, provide a seat cushion and
B. Non-adjustable position footrest to bring work surface to elbow
height
B. Educate on the importance of frequent
breaks in alternate positions (e.g.,
standing).
Chair A. Non-adjustable seat pan |A. If seat is too long (e.g., hitting the user’s
(depth) calf), add external back support.
B. Little or no lumbar B. Add lumbar cushion or rolled towel.
support C. Educate on frequent breaks.
C. Non-adjustable backrest |D. Consider removing armrests if possible,
angle or adjust to elbow height and width.
D. Fixed armrests
Input A. Not placed in primary [A. Ensure input devices are placed near the
Devices work zone edge of the work surface.
B. Not sized appropriately |B. For petite users, consider a keyboard
to the user without a number pad to avoid reaching
C. Keyboard angled, for the mouse. For larger users, ensure
promoting wrist their mouse is large enough to fit their
extension hand (e.g., palm and fingers).
C. Ensure keyboard is flat on work surface.
Screens A. Placed outside of A. Move screens into optimal viewing
optimal 20-40” range (e.g., arm’s length away).
distance from eyes B. Raise monitor or notebook computer on
B. Center of screen is books or risers to bring the top of the
below 25° from eye screen to eye level.
level C. If possible, move the user perpendicular
C. Glare when viewing to any windows.
Behavioral |A. Static posture over the |[A. Educate on frequent postural variation,
Demands course of the day short breaks
Psychosocial |A. Productivity demands |A. Educate management on cost of
B. Products marketed as worker’s compensation claims, task

variation
Educate on optimal working posture,
including proper equipment fit

Note. All recommendations are derived from ANSI/HFES (2007).
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Knowledge Check
1. What are potential hazards in Josue’s workspace? [Checkboxes]
2. What is one engineering control you’d recommend to Josue?

3. What is one administrative control you’d recommend to Josue?

Recommended Reading:
Abrams, N. (2011). Why is my office a pain in my? NAOE Publications.
ANSI/HFES 100-2007. (2007). Human factors engineering of

computer workstations. Human Factors and Ergonomics Society.

Laboratory Settings

Case Study 2

Adriana is a 56-year-old lab technician in a large wet lab. She’s 5°2” and right -
hand dominant, and she has worked for her employer for one year. She has begun to
notice stiffness and discomfort in her right fingers, especially the thumb, as well as
tightness in her neck that develops over the course of the day. When you ask, Adriana
tells you that she spends the majority of her day sitting at her lab bench, alternatively
pipetting, using a microscope, and entering data onto her desktop computer (at a nearby

desk).
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Upon observing Adriana work, you note that she completes pipetting tasks with
her right hand. Her lab bench work surface is roughly at elbow height, and her
microscope eyepiece is roughly the same height as her shoulders. Adriana moves
frequently between the computer and her other tasks, and she either sits on a lab stool
or stands while working. You observe her to type at elbow height, and her monitor is

20” away from her with the top at eye level.

While ergonomic principles remain the same in every setting, those working in a
lab can be at risk due to repetitive motions, awkward postures, and excessive force with
tasks (El-Helaly et al., 2017). Types of labs include wet (involving biological matter
tested with liquid) and dry (involving applied analyses, simulations, or construction of
materials). In a wet lab, pipetting and microscope use can be common, both of which may
involve a high level of repetition. In contrast, dry labs may involve heavy computer use
as well as mechanical tools, which may also lead to the risk factors mentioned above.
However, each lab setting is unique, so interview and task analysis is a crucial step prior

to making recommendations.
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Choice]
a. Lab bench height

b. Microscope height

Monitor position

Lack of task variation

Element Common Hazards Common Controls
Lab Bench [A. Bench heightisnot |A. Ask Facilities to adjust bench for:
appropriate. a. Precision work (above elbow)
B. Long periods of b. Light work (just below elbow)
standing c. Heavy work (6” below elbow)
B. Recommend alternation with stool or anti-
fatigue mat
Lab Stool A. Feet are unsupported. |A. Place a footrest or box under feet.
B. Back is unsupported. |B. Ensure user rests back against rest as able.
Pipette A. Pipetting occurs for |A. Educate on task alternation; consider an
long periods. electronic pipette.
B. Trays or beakers are |B. Move commonly used items within easy
outside of primary reach.
work zone.
Microscope [A. Use of eyepiece A. Recommend eyepiece extension or raising
requires bending neck microscope on platform; ensure
or back. microscope is in primary work zone.
Psychosocial |A. Social isolation from [A. Educate management on importance of
working alternative team social supports, employee assistance
hours programs
Knowledge Check

1. What hazard might be contributing to Adriana’s neck discomfort? [Multiple
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2. Name one control that you’d recommend to Adriana’s manager. [Checkboxes]
a. Raise the lab bench
b. Order an eyepiece extension for the microscope
c. Order an electronic pipette

d. Raise the monitor

Recommended Reading:
UCLA Ergonomics. (n.d.) Tips for lab workers.

https://www.ergonomics.ucla.edu/laboratory-ergonomics/tips-for-lab-workers

Healthcare

Case Study 3

Melissa is a 26-year-old occupational therapist who has spent the past 10 years working
at a large skilled nursing facility. She regularly transfers patients during her treatment
sessions and feels comfortable using mechanical lifts or requesting assistance from
staff if needed, although due to understaffing this can be a challenge. Melissa has
begun to notice an aching sensation along her lower back during the workday, leading
her to request an ergonomic evaluation. She does not want to avoid patient transfers as
she feels it is a crucial piece of intervention, and she has taken a video of her

transferring other staff members with various levels of assist to show you. Her




81

biomechanics during the transfers show that she squats with her back straight, gets
close to the patient before beginning the transfer, and always has the chair next to the

patient to travel as little as possible.

As therapy practitioners, most of us received training on patient transfers in
school. This is important information to prevent injury as we work in the healthcare field.
However, as you’ll remember from Module 2, our assessments tell us that there are
weight capacity limits even with perfect biomechanics. In fact, the Occupational Safety
and Health Administration (OSHA) “recommends minimizing manual lifting of
patients/residents in all cases and eliminating lifting when possible” (OSHA, n.d.) In
addition, we know that there are instances when the unexpected happens even with the
best preventative measures, so our task as ergonomic specialists is to minimize this risk
as much as possible through administrative, work practice, and engineering controls. That
said, it is important to acknowledge the weight that a work culture has on these controls.
As we provide equipment, we must also educate our healthcare peers on the limitations
that our bodies have with heavy assists, even with perfect body mechanics. It is crucial to
establish a culture in which asking for help or using a mechanical lift is accepted, and we

as healthcare providers can be trusted advisors on this point.
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Table J3. Common Healthcare Hazards & Controls

heavy equipment.

Element Common Hazards Common Controls

Patient A. Urgent or busy situations |A. Educate management on setting a

Transfers may cause the worker to culture of asking for help and
attempt a difficult transfer potentially hiring more staff.
without assistance. B. Encourage staff to use mechanical

B. Patients may require more lifts whenever possible and to

assistance than expected frequently ask for a second person to
due to external factors. assist if not.

Slips, Trips, |A. Slippery, uneven, or A. Recommend that the company’s

& Falls confined floor space may Environmental Health & Safety team
lead to staff and patient ensure fire exits are safely accessible;
falls. consider anti-slip mats in showers or

kitchens.
Moving A. Staff may carry heavy A. Use side-opening or smaller laundry
Materials laundry bags or push bags; add handles to appropriate

rolling equipment or place on a cart.

Psychosocial

A

Staff may encounter
resistant or combative
patients

A. Educate management on the
importance of an employee assistance
program, safety trainings.

Knowledge Check

1. Identify two controls that you would recommend to Melissa’s manager. [Short
Answer]

Recommended Reading:

Ergonomics.

1. Occupational Safety & Health Administration. (n.d.) Healthcare wide hazards:

https://www.osha.gov/SLTC/etools/hospital/hazards/ergo/ergo.html



https://www.osha.gov/SLTC/etools/hospital/hazards/ergo/ergo.html
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2. Occupational Safety & Health Administration. (n.d.) Nursing homes and

personal care facilities. https://www.osha.gov/nursing-home/standards

Industrial Settings

Case Study 4

Max is a 35-year-old man who works in a large industrial bakery for a grocery
store chain. He is 6°0” and right-hand dominant, and he tells you that he loves the 12-
hour shifts at his job because they allow him to be home with his kids four days a
week. Max’s manager contacted you to conduct an evaluation after Max told him that
he was noticing left wrist discomfort at work. Max’s manager knows that he has a new
baby at home and thinks that the discomfort may be due to activities to take care of her
but asks you to investigate.

You observe Max standing at the conveyor belt where he works primarily,
reaching over the conveyor belt to pick up donuts and putting them into clamshell
containers on the belt. You notice that Max leans on his left hand with his torso on the
edge of the conveyor belt when reaching to pick up the donuts, and that he bends from
his upper back about 45 degrees to place them in the container. You also note bilateral
wrist extension when he closes the containers. He completes the whole process once

every 15 seconds.
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Industrial settings can vary significantly in their design and demands. Ergonomic
specialists can evaluate workers on offshore oil rigs, auto plants, street light
manufacturing centers, industrial kitchens, and many more. With this level of variance,
remember that ergonomic principles stay the same. Heavy lifting, repetitive movements
(both meticulous fine motor and whole body/gross motor), and high productivity
demands are likely to occur. While the list of common controls is a starting point,
consulting with the workers and at times equipment specialists (even hardware store
employees) is key. An ergonomic specialist is not expected to have detailed knowledge of
machinery and manufacturing processes, but they should feel comfortable brainstorming

with the team, suggesting solutions, and exercising creativity.

Table J4. Common Industrial Hazards & Controls

Element Common Hazards Common Controls

Poor A. Workers may fear job A. Encourage management to establish

Reporting repercussions if reporting a culture of safe reporting.
an injury.

Work Tables |A. Surfaces may not be height [A. Raise belt or table to fit tallest

& Conveyor adjustable. worker, then provide step stools to

Belts more petite workers.

Machinery  [A. Blades may become dull or |A. Encourage management to institute a
worn out. maintenance program.

Productivity |A. Fine or gross motor tasks |A. Encourage a task variation schedule;
may be repeated with high assess worker posture to ensure
speed and frequency. optimal tools and placement.

Psychosocial |A. High productivity demands |A. Educate management on potential
that may lead to challenges, as they may wish to
interpersonal conflict. involve human resources.
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Knowledge Check
1. Name two hazards that you observe with Max’s work. [Short Answer]
2. What is a work practice control you would recommend? [Multiple Choice]
a. Raise the conveyor belt to Max’s elbow height.
b. Narrow the space between the conveyor belt and the shelf to bring the
donuts into Max’s primary work zone.
c. Have Max alternate between tasks every 30 minutes.

d. Provide an anti-fatigue mat for Max.

Recommended Reading:
Occupational Safety & Health Administration. (n.d.). Ergonomics.

https://www.osha.gov/ergonomics*

*Recommend reviewing the list of existing guidelines for industry-specific

recommendations.
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