Inside this
issue:

Manual Material 2
Handling Tasks
for Loading and
Unloading Ma-
terials in West
African Coun-
tries

What’s Your 3
First Call to
Obtain Assis-
tance with Your
Safety and

Health Pro-

gram?

Leveraging AI 4
and Machine
Learning for
Ergonomics and
Safety

Adjusting a 5
Railroad

Freight Car
Drawbar - Hand
Force Measure-
ment

ISOES 2023 6
Conference
Call for Papers

Spring 2023 Newsletter

International Society
for Occupational

Ergonomics and Safety

Letter from the President

Dr. Marc Snell

ISOES President
2022-2023

pring is here. The

year 2023 brings
new opportunities to
come together and
speak on issues re-
lated to safety and
ergonomics. The
waning of the COVID
pandemic means the
world is able to meet
in person. To that
end I am pleased
that the 2023 ISOES
conference can finally
be held in person
again. ISOES is
pleased and proud to
collaborate with SISE
to bring you the
2023 conference Mu-
nich, Germany. The
conference will be
fully hybrid, meaning
your can attend and/
or present in person
or digitally. From Oc-
tober 9-10" the
ISOES/SISE confer-
ence will be held at
the Freising Campus

of the Technical Uni-
versity of Munich. All
the relevant details
can be found here:
https://isoes.info/
confer-

ence home.html.
Abstracts can already
be submitted using
the our EasyChair
system, and are due
by April 30", Authors
will be notified of
acceptance by May
15th, 2023. Full pa-
pers or extended ab-
stracts and confer-
ence registration will
be due by June 30th,
2023. As in previous
years, there is a stu-
dent award with up
to $500 available for
up to 2 student pa-
pers. Be sure to read
all about the require-
ments and the award
here: https://
isoes.info/

confer-

ence student.html

Other upcoming
events in the ISOES
community include
our booth at the
ASSP conference in
San Antonio, Texas
from June 5-7%.
ISOES is extremely
thankful to ASSP for
providing us a booth
free of charge. At
this booth we are
able to showcase
ISOES and the bene-
fits it provides. If you
are interested in vol-
unteering at the

booth, please get in
contact with our past
president, Steve
Fleming
(steve@pageenginee
ring.net). Volunteers
receive full access to
the conference for
free and the exhibitor
floor. Even if you do
not have time to vol-
unteer, we encour-
age members to both
stop by to speak with
our fantastic volun-
teers.

Finally, I would like
to remind all our
members to pay your
membership dues.
These dues enable us
to provide you with
fantastic services,
such as our newslet-
ter, our website, and
our annual confer-
ence. ISOES is proud
to request member-
ship dues on the
honor system. If you
need to renew your
membership, please
take a moment to do
so; 1-year and 2-
year renewals are
available. See the
website for details:
http://
www.isoes.info/
membership.html.
For questions about
your membership
status or for any oth-
er questions or com-
ments, please send
us a note at ISOESin-

fo mail.com.
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Manual Material Handling Tasks for
Loading and Unloading Materials in
West African Countries

anual material

handlings tasks,
such as loading and
unloading materials, are
an integral part of logis-
tics and supply chain
management in West
African countries. From
the years 1996 to 2022,
workers in some West
African countries, in-
cluding Burkina Faso,
Cabo Verde, Cote d'Iv-
oire, Ghana, Guinea,
Guinea-Bissau, Liberia,
Mali, Niger, Nigeria,
Sierra Leone, and Togo,
were affected by injury-
leading to musculoskel-
etal disorders (MSD).
These handling tasks
are often physically
demanding and can lead
to workplace injuries
and disabilities, espe-
cially in countries where
health and safety regu-
lations are lacking.

The purpose of this
study is to provide an
overview of the current
manual material han-
dling practices in West
African countries and
identify opportunities
for improvement. This
study also evaluates the
body of literature on
various material han-
dling tasks, identifies
the biomechanical and
performance evidence
supporting their use,

and discusses the varia-
bles that might influ-
ence how they are used
during loading and un-
loading tasks.

Because there is no
effective prevention
and, currently, little
potential for change,
approximately 95% of
injured workers die in
this region of the world.
The above-mentioned
West African countries
rely heavily on manual
labor for loading and
unloading materials in
various industries, such
as agriculture, mining,
construction, and trans-
portation. This manual
work is often performed
by unskilled workers
and can result in mus-
culoskeletal disorders,
back injuries, and other
health problems. Using
ergonomic interventions
such as the manipulator
and position can be
introduced to reduce
the influence of injury
which will enhance
worker productivity in
such under-developed
nations.

Studies have demon-
strated that prolonged
exposure to these work
conditions may cause
handler fatigue. If this
fatigue persists and is
not managed or treat-

ed, the risk of musculo-
skeletal injury to the
handler rises.

Current manual materi-
al handling practices in
West African countries
are often characterized
by using manual labor
and a lack of equipment
or technologies to assist
with the tasks. Manual
load handling is hazard-
ous and increases the
risk of injury due to
several risk factors.
These can be divided
into five primary areas:
the load, the task, the
environment, organiza-
tional and psychosocial
variables, as well as
individual and lifestyle
factors. Research has
also provided evidence
that ergonomics aware-
ness training adoptions
and lack of ergonomics
guidance as one of the
reasons. Workers often
lift heavy loads without
proper training or
equipment, such as
gloves, back braces, or
mechanical aids. Addi-
tionally, workers may
be required to perform
tasks in awkward pos-
tures, such as bending
or twisting, which can
increase the risk of inju-

ry.

There are several op-
portunities for improv-

A systemic illustration of manual material handling tasks for loading and unloading materials in west African countries is
shown above (Source: job man work in Nigeria does offloading container - Bing images and job man work in Nigeria does of-

floading container - Bing images) cited on 2/1/2023.
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ing manual material
handling practices in
West African countries,
including:

1. Implementing er-
gonomic intervention by
providing workers with
equipment to assist
with lifting and reducing
the weight of loads.

2. Improvement of
training regarding safe
lifting techniques and
the use of equipment
can help to reduce the
risk of injury and in-
crease efficiency.

3. Developing health
and safety regulations
to address manual ma-
terial handling tasks can
help to ensure that

workers are protected
from injury.

4. Investing in equip-
ment and technology
such as conveyor sys-
tems, forklifts, and
cranes can help to re-
duce reliance on manual
labor and improve effi-
ciency.

This study concludes
that manual material
handling tasks are an
important aspect of a
productive work envi-
ronment and improving
these practices can help
to reduce the risk of
injury and increase effi-
ciency, which can have
a positive impact on the
health and well-being of
workers and the overall

Volume 1, Issue 1

economy in West Africa.
The investigation of
MSD benefits greatly
from mathematical
modeling since it aids in
the comprehension of
injuries and offers
workers relevant data
for decision-making. It
is also believed that
acknowledging individu-
al preferences for
change will increase the
acceptance of these
workplace interven-
tions. Companies must
evaluate the health
risks at work and take
action to reduce them
by adopting ergonomics
and primary prevention
(i.e., the work must fit
human capabilities).

What'’s Your First Call to Obtain
Assistance with Your Safety and
Health Program?

afety Managers of-

ten struggle with too
many things to do with
too little time to get
them all done. A lot of
organizations I work
with struggle balancing
workload and time in
the safety department.
Data, especially Work-
ers’ Compensation, but
also including General
Liability and Property
may not be readily
available at the local
level. Claim data is
available, but it may be
housed with the Risk
Manager or Chief Finan-
cial Officer (CFO), who
may or may not share it
with local Safety Man-
agers for their location.
But they should share it
with any Corporate
Safety Director if your
organization has one.
Each company is a little
different.

Having a good working
relationship with your
companies Corporate
Safety Director is a
good first step. If you

have a corporate level
safety director, they will
have access to injury
data for your location.
Corporate Safety will
also have access to the
insurance company and
broker, that generally
provide safety assis-
tance services as a part
of the insurance pack-
age. These services are
planned out as a part of
the insurance package
and will be valid for the
length of the policy pe-
riod. But this type of
information doesn't
always get communicat-
ed to those that really
need it at the local plant
level.

For example, I worked
with a very large com-
pany a few years back.
The Risk Manager in-
cluded a package of
services designed to
help the company’s
divisions combat safety
risks. One of the divi-
sion safety heads knew
about the budget, oth-
ers didn't know or didn't

ask. The result was this
safety manager planned
to use the money for a
number of risk-control
project designed to low-
er his injury rate. Other
divisions of the compa-
ny could have shared in
the budget if they
asked. But they didn't
ask or forgot about it.

The point here is to be
aware of assistance
from your insurance
provider, as they have
specialists in a number
of safety areas, includ-
ing data analysis, fleet,
industrial hygiene, ergo-
nomics, property, indus-
trial safety audits, train-
ing programs, etc. If
you have holes to fill in
your safety manage-
ment system, these
types of services may
be available from your
insurance carrier or
broker. All you have to
do is ask.

Dr. Richard Wyatt

ISOES President Elect
2022-2023
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Leveraging AI and Machine
Learning for Ergonomics and Safety

According to the Bu-
reau of Labor Sta-
tistics, there were ap-
proximately 2.6 million
nonfatal workplace inju-
ries and illnesses re-
ported by private indus-
try employers in 2021
(BLS, 2022). Many of
these injuries could
have been prevented
with the help of ad-
vanced technologies like
artificial intelligence
(AI) and machine learn-
ing. Here are some
ways in which machine
learning can assist in
ergonomics and safety.

Predictive analytics:
Machine learning algo-
rithms can analyze data
related to workers' be-
havior, such as move-
ment patterns, muscle
activity, and postures,
to predict potential er-
gonomic hazards. By
identifying risks, em-
ployers can take proac-
tive measures to pre-
vent workplace injuries
and promote safety. For
example, this practice
has already been well
applied to BMW'’s SERA
(Safety & Ergonomics
Risk Assessment). Our
lab (WE-LAB) also re-
cently published an
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article about how a
deep learning-based
method could predict
grip strength (Hwang et
al. 2021).

Real-time monitor-
ing: Wearable technolo-
gy, such as sensors and
smartwatches, can be
used to monitor work-
ers' vital signs and alert
supervisors to potential
health issues or hazard-
ous situations in real-
time.

Virtual ergonomics
assessments: Machine
learning algorithms can
be used to create digital
models of workers'
movements and pos-
tures to simulate poten-
tial ergonomic hazards.
This can help employers
identify and address
potential ergonomic
risks before they be-
come real problems.

Injury prediction: By
analyzing historical data
on workplace injuries,
machine learning algo-
rithms can identify pat-
terns that can help pre-
dict future injuries. Em-
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The neural network architecture for predicting a

grip strength (Hwang et al. 2021)

ployers can then take
steps to prevent these
injuries from occurring
in the first place.

Training and educa-
tion: Machine learning
algorithms can be used
to create customized
training programs for
workers based on their
individual needs and
learning styles. This can
help improve worker
safety by providing tai-
lored instruction on
proper lifting tech-
niques, postures, and
other ergonomic consid-
erations.

Al and machine learning
technology may have
the potential to revolu-
tionize workplace safety
and ergonomics. By
providing data-driven
insights into potential
hazards, enabling pro-
active prevention
measures, and support-
ing more effective train-
ing and education pro-
grams for workers,
these technologies can
help create safer and
healthier workplaces.
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Adjusting a Railroad Freight Car
Drawbar—Hand Force Measurement

Railroad freight cars
are connected by

coupler drawbars with
coupler knuckles at the
end of each drawbar.
The drawbars can move
laterally to accommo-
date train movements
around curves. Draw-
bars can also move
longitudinally to accom-
modate the transitions
of stopping and starting
more smoothly.

Occasionally, the cou-
pler drawbar must be
adjusted by hand, typi-
cally in a railroad yard
or industry siding dur-
ing freight car switching
activities.

One of the common
methods used to adjust
a coupler drawbar by
hand is to back into the
drawbar with one’s rear
end and slightly lift the

drawbar with your
hands at the same
time—the “back into”
method. To assess this
task biomechanically, it
is necessary to measure
the hand forces need to
make this movement
and to measure the
push force of one’s rear
end—pushing with the
legs. Up until now, the
measurement of the
forces exerted by each
hand has not been as-
sessed.

The author and his
team have used
Tekscan™ hand pres-
sure mapping to meas-
ure the forces needed
to perform a variety of
railroad tasks. In this
instance, the Tekscan™
approach was used to
measure the left and
right hand forces exert-
ed to perform this task.

Measurement of the
push force of the rear
end is a subject for an-
other article.

Figure 1, below shows
the task being per-
formed. It also shows
the pressure mapping
for each hand and the
associated hand force
for each hand. The
pressure mapping was
calibrated to hand force
using a Jamar™ dyna-
mometer before and
after the task was per-
formed.

This hand force data
can then be used to
assess the task of ad-
justing a coupler draw-
bar using the University
of Michigan’s Three Di-
mensional Static
Strength Prediction Pro-
gram™.

George Page
MSE, CPE

ISOES
Member at Large

Drawbar adjustment using the
“back into” method; pressure
mapping for each hand and
associated hand forces (28.8
Ibs.—right hand; 8.4 Ibs.—left
hand) .
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Double Prejudice: The Challenges
Faced by Immigrant Women in the

Workplace

A person's immigra-
tion status might cre-
ate barriers to oppor-
tunities for advance-
ment and safety on
the job, success in
school and the ability
to earn a degree, and
overall well-being.
Unfortunately, de-
spite the devastating
repercussions, gov-
ernment officials and
some scientific com-
munity members
have generally over-
looked the effects of
occupational danger
and pollution on the
health of Latino im-
migrants. In addition,
neither the federal
nor state govern-
ments keep track of
the necessary infor-
mation.

There is a correlation
between the high
rates of poor health
outcomes, injuries,
and deaths in the
workplace and the
high rates of immi-
grant workers. Wom-
en immigrants, in
particular, may con-
front unique chal-
lenges in accessing
necessary medical
care once they arrive
at their final destina-
tions. After that, im-
migrants will work in
dangerous occupa-
tions where they face
uncertain conditions
exacerbated by their
lack of legal protec-
tions in the work-
place. For instance,
temporary visitors to
the United States
who are not permit-
ted to work are sub-
ject to fewer or no
protections afforded
by U.S. labor laws.

This scenario defines
and restricts the
types of work and
lifestyle options
available to these
populations.

Physical effort de-
mands, repetitive
motion, manual han-
dling, high heights,
tools and equipment,
and outside environ-
mental conditions are
only some of the
physical risks immi-
grants frequently
face on the job. In
2018, 56.6% of im-
migrant women were
employed in the Unit-
ed States (American
Immigration Council,
2020). These women
worked in a variety
of fields, including
management, busi-
ness, science and
arts, service, sales,
and office, as well as
production and trans-
portation. They are
also involved in agri-
culture, food pro-
cessing, sales, child
care, and housekeep-
ing. In addition, most
of the jobs available
to them will be low-
paying or dangerous.
Because of their dual
roles as immigrants
and women, migrant
women may experi-
ence double preju-
dice in the job. For
example, verbally
abused workers are
more inclined to put
in extra hours or
work in dangerous
conditions, earn less
money, and are more
likely to experience
physical aggressive-
ness. In addition,
there is evidence that
immigrant female

workers have been
subjected to physical,
emotional, and sexu-
al abuse in some
workplaces.

More has to be done
to protect workers,
especially immigrant
women who may lack
the knowledge, skills,
and resources to
keep themselves
safe. Thanks to an
award by the Pro-
grama de Inmihgra-
cion y Salud (PIMSA)
from the University
of Californa-Berkeley,
we are conducting
research at the Uni-
versity of Texas at El
Paso to determine
and assess the need
for worker protection
and safety, particu-
larly among immi-
grant women who
may lack access to
information, training,
and other safe-
guards. We aim to
influence a policy
change that will pro-
vide awareness and
knowledge of health
status, aid in cultural
adjustment, and bet-
ter equip them to
protect themselves
on the job.
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