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Transport Industry Risk Factors

Transport industry risk factors include fatigue,
musculoskeletal disorders and extreme stress. Truck
drivers have high rates of work-related injury and illness
compared to other Australian workers, while bus drivers

are prone to verbal abuse and physical abuse.

e Fatigue. Driver fatigue in the transport industry is a
potentially significant risk. The main causes of driver fatigue
are not getting enough sleep, driving at times when you are
normally asleep like at night or early in the morning, and

being awake for a long period of time.

hours of the working day.

e Stress Management. Driving a heavy vehicle can be a
difficult task — manoeuvring a 30 metre long, 40-tonne truck
through multilane roads and across huge distances requires
skill and competency. Time demands, long hours alone on the
road and load specifics like handling dangerous goods all

contributes to a driver’s stress levels.

Retrieved from:
https:/Awwwv.rmp.com.au/transport-industry-risk-factors/

Musculoskeletal disorders. A significant number of injuries
relate to musculoskeletal disease (MSD): the types of injuries
that occur from prolonged exposure to MSD risk factors such
as manual handling — loading trucks, hitching trailers — and
ergonomics — driving a heavy vehicle with large numbers of
gear changes and static driver seating position over several
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KEYWORDS ABSTRACT

Psychosocial work hazards ~ The purpose of this research was to better understand the psychosocial hazards
Transport workers that could affect Australian transport workers, including road, rail, and shipping
Mental health transport workers, and to develop a framework for psychosocial risk control
JROitS’kSgg;fml measures for this population of workers. Data was collected from peer reviewed

journal articles, web sites, and from industry partners that included Healthy
Heads in Trucks and Sheds, Steering Minds, Tracksafe Foundation, Oz Help
Foundation and the National Road Safety Partnership Program, as well as from
Australian transport companies. Psychosocial hazards, health effects, and risk
control measures were identified and a framework for psychosocial risk control
measures developed. Recommendations are made to improve the management
of psychosocial factors in the transport industries.

1. INTRODUCTION

ork-related psychosocial hazards are hazards that arise from, or relate to, the design and
management of work, the work environment or plant, or workplace interactions and

behaviour that may cause psychological harm (Western Australian Work Health and Safety
(General) Regulations 2022 and Work Health and Safety (Mines) Regulations 2022, r 55A and 55B).

The McKell Institute in Queensland (Australia) from December 2022 to the end of February 2023,
surveyed 1,036 transport workers either through a face-to-face interview or online interview. Results
indicated that 76% of the respondents were concerned with their low pay with 45% struggling to afford
to pay for food and their household living expenses as they were earning less than the minimum wage,
and 74% of the respondents reported having to work long hours to make enough money to survive.
Only 4% of the participants strongly agreed that they had job security. Of the 1,036 research
participants 43% stated that they had been involved in a work-related accident and 55% reported
experiencing threatening or abusive behaviour at work. Thirty six percent had experienced work-
related injuries or work-related physical health issues, while 52% reported work-related stress, anxiety,
or other work-related mental health issues (Reinhard, 2023). Pritchard et al. (2023) had similar
findings and provided an explanation of financial stressors, particularly for casual workers and
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immigrant drivers (temporary visa holders) who were paid a minimum wage with no sick leave. For
transport workers who have to hire their truck over the last 5 years there have been higher truck rental
costs and overheads. There has also been lower profitability of loads resulting in some trucks being
driven 24/7 with no roadside stop to be competitive to gain work. Truck drivers are only paid for items
delivered and are not paid for waiting to unload their vehicle time, and waiting time could be more than
3 hours, which impacted their take home pay (Pritchard et al., 2023). Driving trucks is the most
common work for Australian males, with one in 33 men being a driver (Van Vreden, et al, 2022).

Safe Work Australia (2023a) reported that between 2003 and 2021, 1076 road and rail drivers had been
killed at work in Australia. This was the highest occupation for work related fatalities. Workers’
compensation claims for serious injuries between 2008/09 and 2020/21 were 99,177 for road and rail
drivers and during this period there were 1,802 workers’ compensation claims for mental stress (Safe
Work Australia, 2023b). The median time lost from mental health condition claims in 2020-21 (34.2
working weeks) was more than four times the median time lost across all claims (8.0 working weeks).
The median compensation paid for mental health condition claims in 2020-21 ($58,615) was close to
four times the median compensation paid across all claims ($15,743) (Safe Work Australia, 2023d).
Workplace mental health conditions are one of the costliest forms of workplace injury as they lead to
significantly more time off work and higher compensation paid when compared to physical injuries and
diseases (Safe Work Australia, 2023d).

Changing workplace health and safety regulations, legislation and codes of practices have placed
psychological health and safety as an important topic on workplace agendas. Traditionally the focus of
workplace mental health approaches has been on intervening once an employee has developed a mental
illness or supporting a return to work. The future approach to psychological health and safety will
necessitate comprehensive organisational planning. Successful approaches require integrated
frameworks to ensure promotion of mentally healthy work practice, prevention of psychosocial
hazards, early intervention of developing mental health problems, and compassionate management of
mental illness at work. Everyone has a role in managing psychosocial risks and in Western Australia
these duties are set out in the Work Health and Safety Act (2020) and Regulations (2022).

This research was undertaken to better understand the psychosocial hazards that could affect transport

workers, including road, rail and shipping transport workers, and to develop a framework for
psychosocial risk control measures for this population of workers.

2. RESEARCH METHODS

2.1 Research aims

In 2023 research was commissioned by Toll Global Express with the aim of identifying:
e psychosocial hazards which may cause psychological or physical harm to transport workers,
o risks to the health or safety of transport workers from psychosocial hazards,

e risk control measures that are being implemented in industry to eliminate or minimise the risks.

https://doi.org/10.5281/zenodo0.10566623
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2.2 Study population

The study population were Australian transport companies and road, rail, and shipping transport
workers. Transport work is hard work with long, sedentary hours, shift work, fatigue and sleep
deprivation which can take their toll on the health and wellbeing of professional drivers. Drivers in the
transport industry commonly report problems such as insecure employment, loneliness, depression,
chronic sleeping problems, excessive fatigue, and work stress from long hours and separation from
family (Amoadu et al., 2023).

2.3 Data collection

To identify information to be able to achieve the research aims information was collected from peer
reviewed journal articles, web sites including government web sites, and from industry partners that
included Healthy Heads in Trucks and Sheds, Steering Minds, Tracksafe Foundation, Oz Help
Foundation and the National Road Safety Partnership Program, as well as from transport companies.
Industry organisations programs reviewed included Australia Post’s Early matched care program, Work
ready, Project me, Psychosocial working groups; Qube’s Qube care, Zero harm policy, EAP Services;
Linfox’s Healthy Fox program, Core program, LEAP Program and DHL transport company’s Mental
health driver safety training, Fit for work, Fit for life and DHL4HER.

3. RESULTS AND DISCUSSION

3.1 Industry review

The transport and logistics industry contributes 5% of GDP to the Australian Economy and employs
over half a million people. In Australia 72% of the freight is carried by road (Chalmers, et al., 2021).
Transport and logistics workers had the highest rate of compensation claim for work related mental
disorders. Job insecurity is common in the transport industry, and this is stressful to professional
drivers and impacts on sleep quality, insomnia and sleep disorders. This in turn causes drivers to work
long hours with few recovery periods and may result in perilous behaviour on the road which include
speeding and overloading, to meet employment contract expectations (Amoadu et al., 2023).

When interviewing drivers and their family members researchers at Monash University (2021)
identified seven key areas that impacted on truck drivers physical and mental health. These were access
to healthy food, exercise, and having enough sleep; stress of being on the road; quality of personal
relationships; access to parking and rest facilities; conditions in their workplace; the regulations and
policies that they had to follow, and the attitudes of people to truck drivers.

A meta-analysis conducted by Guest, et al. (2020) identified that ill-health risk factors for truck drivers
included long working hours, long periods of time sitting with reduced opportunities for physical
activity, irregular shift patterns, sleep deprivation, limited availability of healthy food, low levels of
work control and intense work demands. Truck drivers were found to have chronic time pressures
compounded by traffic conditions and delivery schedules to be met.

A study by Pritchard et al., (2020), was conducted by interviewing 17 truck drivers (who came from all
Australian States and Territories), and 9 family members of the drivers. Results were analysed using
NVivo software to identify the main answer themes of factors that impacted transport workers. Truck
drivers most important issue was the lack of availability of good fresh food when they were travelling
and needed to stop for a meal. Drivers found it difficult when there were full parking bays, dangerous
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roads and they had to use dirty facilities. In terms of coping with the stress of their work drivers were
reported by family members to go home with a lack of tolerance for other people (‘short fuse’), not
realising that this was due to their mental health. Drivers reported having difficulty in dealing with
angry managers who did not respect them, and with members of the public who did not respect them
and what they did for their work. Many of the drivers had relationship issues associated with being
away from home due to work commitments. A work-related problem was that regulations (laws) meant
that drivers were required to rest when alert and drive when sleepy. They wanted the ability to manage
their own rest breaks (Pritchard et al., 2020),

Il health in transport workers can be caused by vibration exposure which can damage muscles, joints
and tendons, noise which can destroy the ability to hear, and by lifestyle factors such as working under
the influence of alcohol or illegal drugs (HSE Global, 2023). For transport workers the most common
ill health effects of their work were psychological distress (50%), chronic pain (44%), obesity (54.4%),
poor general health (30%), overweight (25.2%), musculoskeletal disorders (44%), hypertension
(25.8%) (Van Vreden et al., 2022; Useche, et al., 2019), sleep apnoea (26%) (Garbarino et al., 2018),
hypersomnolence (excessive tiredness, Tucker et al., 2018), chronic fatigue (Ren et al., 2023),
respiratory conditions including lung cancer, gastrointestinal disorders, metabolic syndrome, anxiety,
depression (Useche, et al., 2019), cardiovascular diseases, (HSE Global, 2023) and reduced life
expectancy (Guest et al., 2020). Research by Xia et al, (2021) found that 74.7% of transport drivers
reported having a physical medical condition while 22.6% reported having a mental health condition.
In 2022 there were 67 fatalities in the Australian transport industry, and this was the Australian
industry that had the most work-related fatalities [34% of the work-related fatalities; 9.5 fatalities per
100,000 workers] (Safe Work Australia, 2023d)

A study by Xia, et al., (2021) identified that nearly half of the transport drivers had experienced at
leasst one workplace violence incident in the past 12 months with verbal abuse being the most common
violence. After construction workers, truck drivers were the most likely workers to commit suicide
(OzHelp Foundation, 2020). Milner et al. (cited in Case, Alabakis, Bowles & Smith, 2020) examined
coronial data relating to road and rail driver suicides in Australia between 2001 and 2010 and identified
that there were 513 suicides among drivers within the study period.

3.2 Psychosocial hazards

According to regulation 55A of the Work health and safety general regulations in Western Australia
(Department of Mines, Industry Regulation and Safety, 2022) a psychosocial hazard is a hazard that
arises from, or relates to, the design or management of work or a work environment or plant at work or
workplace interactions or behaviours and may cause psychological harm.

Workplace hazards that can cause psychosocial harm include organisational factors such as having
poor organisational change management (Amoadu et al., 2023), inadequate reward and recognition for
work performed [e.g., day pay rate, kms pay, job rate pay, contractual penalties if time slots are missed]
(Workplace Health and Safety Queensland, 2020) and poor organisational justice. Safe Work Australia
(2023c) provides examples of poor organisational justice as blaming workers for things that aren’t their
fault, or they can’t control; not accommodating workers’ reasonable needs; poor handling of workers
information (e.g. not keeping personal information private); policies or procedures that are unfair,
biased or applied inconsistently; failing to appropriately address (actual or alleged) issues (e.g.
inappropriate or harmful behaviour such as bullying), and decision-making processes that are poor or
which workers aren’t told about.

https://doi.org/10.5281/zenodo0.10566623
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Job related psychosocial hazards can include lack of role clarity, role conflict (Tucker et al., 2018),
work demands [such as time pressure and traffic delays] (Van Vreden et. al., 2022), emotional demands
of the job (Dogbla et al., 2023), role overload (Tucker et al., 2018)], irregular work schedules, working
long hours, job insecurity, and low job control (Amoadu et al., 2023). Workplace Health and Safety
Queensland, (2020) describes problems with job control as occurring due to delays while waiting for
the vehicle to be loaded or unloaded; lack of exclusion for truck drivers during unloading activities;
time pressure; customer having unrealistic expectations about delivery times; sales deliverables
incompatible with delivery requirements and legislation affecting the drivers breaks, which can be
incompatible with schedules and can cause additional delays. Parikka (2023) reported that due to
labour shortges and time pressures it was difficult for drivers to stop work to obtain the rest that they
required to prevent fatigue.

Work behaviour psychosocial hazards can be the worker having poor support from supervisors and co-
workers (Amoadu et al., 2023), having to deal with bullying, harassment, violence, aggression, conflict,
or poor interpersonal relationships at work (Dogbla et al., 2023). Workplace Health and Safety
Queensland, (2020) describes some of the common causes of aggression to transport workers as being
poor communication and cooperation between parties and unsafe interactions with members of the
public. Work environment psychosocial hazards can include having a poor physical environment (such
as driving in bad weather conditions or dealing with other drivers’ unsafe actions), experiencing
traumatic events [such as motor vehicle accidents with cries for help from severely injured individuals
and seeing mutilated bodies] (van Vreden et. al., 2022) or having remote work or isolated work (HSE
Global, 2023). Having remote or isolated work can result in truck drivers having limited opportunities
to exercise, poor sleeping arrangements, and limited access to nutritious food (van Vreden et. al.,
2022). Transport drivers can spend long hours working on their own.

For the transport industry Workplace Health and Safety Queensland (nd.) reported 6 main types of
psychosocial hazards. The first was low job control due to transport workers having limited choice of
shifts, hours worked, ability to take scheduled breaks and limited choices over work deadlines, such as
delivery times, particularly when there were unavoidable traffic delays. The second was high and low
job demands due to demanding time pressures for pick up and deliveries, driving for extended periods
of time without adequate rest causing fatigue, potential for monotonous dull work and exposure to
traumatic events such as on road accidents and fatalities. The third type of hazard was having poor
support due to being geographically dispersed and having reduced access to supervisor and coworkers’
support, loading and unloading site design, poor site traffic management, lack of mechanical aids,
poorly designed access and egress, load restraint problems such as inadequate or inconsistencies with
customer loading and unloading restraint methods and time scheduling associated with customer
demands and unforeseen delays. The next psychosocial hazard reported was low job clarity that may be
caused by role conflict when attempting to meet client contract expectations and having inconsistencies
in the work health and safety systems and requirements between their employer and clients. The fifth
was poor organisational justice that could be perceived because of unfairness in the allocation of work
shifts, differing work standards and requirements across the supply chain. The last type of psychosocial
hazard described was poor relationships due to interpersonal conflicts (Workplace Health and Safety
Queensland, nd.).

Internal to the organisation factors that can contribute to causing psychosocial harm include leadership.
This is affected by the leaders (1) style and direction, (2) expectations and accountability, (3)
psychological and social support, (4) involvement and influence in the organisation and (5) civility and
respect shown. Another factor internal to the organisation is the organisational culture that is driven by
the company mission, values and beliefs, the amount of openness and trust shown, management
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systems and processes and the care shown for employee health and wellbeing. The final factor internal
to the organisation that can contribute to psychosocial harm is the behaviour of individuals. Behaviour
includes individual competencies and abilities, individuals’ growth and development goals,
engagement, work-life balance and commitment to individual health and wellbeing goals and lifestyle
(HSE Global, 2023).

Factors in the community environment can also cause psychosocial harm and include the economy
(economic performance, Dogbla et al., 2023), labour market, inflation, competition and supply, the
political environment (e.g., public opinion and performance) and social factors, such as housing supply
and affordability, health system, lifestyle choices, recreational pursuits and behaviours (HSE Global,
2023).

In workplaces ways to identify psychosocial hazards occurrence include talking to workers, reviewing
sick leave and annual leave to identify if there are any trends that indicate possible stress related causes.
Interviews and a workplace survey can be conducted to identify psychosocial hazards.

Other ways to identify psychosocial hazards causing ill health effects include assessing if any areas of
the business have higher levels of sick leave, if employees are using annual leave or long service leave
for mental health conditions, if there are any workers’ compensation claims for psychological injuries,
and for the workplace employee assistance program if there are any trends or usage associated with
mental health or stress related conditions.

It can be checked if there are in industrial related records any disputes associated with job stress or
dissatisfaction, if there are complaints or grievances that are of a stress or mental health related manner
and if issues have been raised formally in meetings or informally in relation to workload or changes to
work roles.

It can be determined if there are any issues associated with excessive overtime or with fatigue, stress or
working hours, if there are any departments reporting issues of under staffing, fatigue, or employee
burnout, and if any department managers are reporting having too much work, conflicting time and
work demands, or inappropriate behaviour.

It can also be assessed if workers are displaying signs of concern, being on edge or if any departments
are having conflict or tension. Other way to identify psychosocial hazards in transport workplaces are
included in the Safe Work Australia (2022) Code of Practice on Managing psychosocial hazards at
work.

3.3 Survey results

A summary of the main psychosocial hazards in the Australian transport industry identified in the
review of the following published literature are included in table 1.

This review identified that the most common psychosocial hazard identified from primary and

secondary sources was job demands (89%, 8/9), followed by low job control (78%, 7/9) and the health-
related impact of the work (68%, 6/9).

https://doi.org/10.5281/zenodo0.10566623
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Table 1. Psychosocial hazards identified from primary and secondary sources.
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In table 2 are the results of published research where data was collected through interviews with
transport workers.

Through interviews conducted as part of research studies it was identified by one third of the studies
that the most reported psychosocial hazards for transport workers were inadequate rewards and
recognition, job demands, poor team support, experiencing traumatic events, having remote / isolated
work, and the health-related impacts of the work.

Information was sourced from professional transport organisations that included Healthy Heads in
Trucks and Sheds, Steering Healthy Minds, Oz Help Foundation, Track Safe Foundation, and the
National Road Partnership Program. Information from these organisations and four companies on
psychosocial hazards that affected transport workers are included in table 3.

Table 3 shows that all (100%) of the professional organisations and companies reviewed described the
work provided to the transport workers as having an impact on their health. The next most described
psychosocial hazard was having poot team support (78%, 7/9) followed by having high job demands
(56%, 5/9)

https://doi.org/10.5281/zen0d0.10566623


https://doi.org/10.5281/zenodo.10566623

World Safety Journal (WSJ)

Vol. XXXII, N° 4

Table 2. Psychosocial hazards identified through interviews

Poor Organisational Justice

o |m O 0 O O 0
POOr Change Management O [l a O O (] O
L
Low Job Control O ) =] ] m| O O
Job Demands = 5] O O O | a
Lack of Role Clarity = m] ] O m] ] O
Poor Support = B O O O a O
Conflict, Poor Relationships O O O O O O O

Exlernal Factors

Heaith related impact of the work

Traumatic events or material O O O O = = O
Vidlence and Aggression 0O O i O O ] O
O &= = O O a

Page 8

Table 3. Psychosocial hazards identified by professional transport worker organisations and in industry
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3.4 Psychosocial risk control measures being implemented in industry

Company One

A review conducted for psychosocial hazards at company one identified that the organisation had
inadequate rewards and recognition for staff and poor change management. Staff reported having lack
of role clarity, low work control and high job demands. In the work teams there was poor support,
bullying and harassment. When an assessment of the work environment was conducted it was found
that there was violence and aggression.

To meet risk control legal requirements company one developed programs to promote psychosocial
health. Their first program was to form Psychological Safety working groups. Employees who were
members of these working groups conducted psychosocial risk assessments and implemented risk
control measures for any hazards identified. Program 2 was called Leadership@Post. This program is a
multi-year commitment to strengthening leadership. Program 3 was to ensure that employees were
work ready. This involved ensuring that any employee injured at work received prompt medical
treatment and was provided with suitable work restrictions if this was required. Program 4 was early
matched care that was designed to reduce secondary psychological injuries. Program 5 was called
ProtectMe. This program is a career and personal development program for female staff members to
give them the tools to build resilience, self-awareness, and career agility.

Company one now has a Stretch Reconciliation Action Plan to deliver indigenous (Aboriginal)
employee parity. This plan is in action and includes inclusive recruitment, supporting indigenous
education pathways, partnerships, and indigenous emerging leaders. Company one promotes and
supports using indigenous traditional place names. Company one has a Rainbow Peer Support Group to
support Lesbian, Gay, Bisexual, Transgender, Queer, Intersex, and Asexual (LGBTQIA+) workers.
The company one Inclusion Plan involves delivering on the company commitment to create an
inclusive organisation for people with disabilities. The company one educational programs are
designed to raise awareness, combat stigma, and build leadership capability to support psychological
wellbeing. These programs have been reviewed and are now being expanded.

Company Two

The review at company 2 identified two hazards, one was poor organisational justice and the other was
poor team support. To improve psychosocial health for employees this company has developed and
implemented 4 programs. The first was called Healthy Company 2 Program. The 1st program was
developed to connect team members with the tools and resources to help them make healthy mental and
physical lifestyle choices. The program addressed 4 key topics. (1) Mental health. Mentally healthy
minds in uncertain times webinars, mind fit workshops, Mental Health First Aid course, Employee
Assistance Program and having a Mental Health Awareness Month. (2) General Health. This included
having a vaccination program, bowel cancer prevention program, cancer awareness program, quit
smoking programs, sun safety awareness and skin checks, men’s health campaign and discounted
private health insurance. (3) Nutrition. Educational workshops on nutrition, nutrition tip sheets, and the
Avner’s Foundation Remember September program. (4) Fitness and strength. Injury prevention fitness
passport, correct move motivate challenge, and movement programs.

The 2nd program was a core company program and contained a series of safety topics that were
designed to promote the company desired safety culture. These presentations have been given to all
company teams over a 12-month period using existing meeting structures or toolbox talks at the
workplace. The 3rd program, a site-specific program, was designed to provide intensive support to
selected facilities. The site-specific program included an assessment of current processes and
procedures, team surveys about safety culture, a 2 day ‘illuminate’ training program to upskill site
leaders in safety tools that they could use to promote a positive safety culture and to develop site
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specific safety culture plans. An employee assistance program for employees and their families to
improve their mental and physical health and wellbeing was the 4th program.

Company Three

Hazards identified by the review at company 3 were poor organisational justice, poor team support and
employee excessive behaviours that included the excessive use of alcohol, illegal drugs, and excessive
gambling. Company 3’s risk control programs were (1) Fit for work. Fit for life. This program
encouraged employees to take care of their health and wellbeing. (2) Mental health driver safety
training, which helped employees to learn resilience techniques and safe driving techniques. (3) The
4Her program was developed to encourage more women to consider a career in logistics and placed a
heavy focus on nurturing the existing company female talent.

Company Four

Hazards identified by the Company 4 review were poor organisational justice, poor team support and
bullying and harassment by team members. To deal with these hazards company 4 partnered with an
employee assistance service provider to deliver evidence based practical solutions to increase
accountability for personal wellbeing of the workforce, to improve employee health, happiness, and life
satisfaction. A platform called Company Care was developed to create healthy workplaces and a
culture of wellness. The company required everyone employed by the company to take responsibility,
accountability, and care in interactions while at work. This platform included health promotion,
increased awareness promotion of positive wellbeing, preventing and minimising the occurrence of
work-related illnesses or injury and providing early intervention and support if these did occur. It
included monitoring and prevention developing mechanisms and processes developed in consultation
with workplace teams to monitor and prevent illnesses and injuries. The platform was also used to
analyse job design to reduce risks and enhance protective factors. This company had a Zero Harm
Policy to manage risks. In this policy the key focus areas were people, community, customers, the
environment, plant and equipment.

Healthy Heads in Trucks and Sheds

Members of the professional transport organisation, Healthy Heads in Trucks and Sheds, identified the
main psychosocial hazards as being transport drivers having lack of role clarity, high job demands,
doing remote or isolated work, personal and home factors as well as addiction to alcohol, illegal drugs
and excessive gambling.

The Mission of Healthy Heads in Trucks and Sheds is to create psychologically safe, healthy, and
thriving working environments for truck drivers, distribution centre and warehouse staff, and other road
transport workers. To achieve this mission and to promote risk control measures for the identified
psychosocial hazards this organisation has developed and implemented a National Mental Health and
Wellbeing Road map; guidelines for mental health and wellbeing strategies; handbooks for people
leaders and the workforce and has a nutrition program called sharing the load and physical wellbeing.

To improve transport workers psychosocial health this organisation promotes driving awareness and
reducing stigma; building mental health literacy through education; developing industry specific
resources and by being an advocate for evidencing and profiling transport industry workers mental
health needs and recommending solutions. Healthy Heads in Trucks and Sheds is working proactively
to prevent or reduce the impact of mental health and wellbeing risk factors and, as a protection
measure, to enhance workers strengths and capabilities and encourage early help seeking behaviour. It
is promoting transport organisations to positively supporting and managing all mental health and
wellbeing concerns, regardless of their cause.
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Steering Healthy Minds

Psychosocial hazards identified by members of the organisation called Steering Healthy Minds, were
having poor organisational support, lack of role clarity, high job demands but low job control,
witnessing traumatic events, experiencing violence and aggression and doing remote or isolated work.

The mission of Steering Healthy Minds is to have a transport sector in which people are safe and
healthy in their work. To achieve this mission and promote risk control measures for the identified
hazards Steering Healthy Minds provides Mental Health First Aid (MHFA) and MHFA Engaging
Leaders courses, and mental health peer to peer support. The transport sector Mental Health 1st Aid
course was evaluated by researchers from the Central Queensland University (2022). The evaluation
found that management were keen to support this program and considered it effective. Other workers
reported that there needed to be better dissemination of information about the program throughout
industry, that there was difficulty in workers obtaining the 12 hours required to attend the course and
that in some organisations there was a lack of trust in management. Steering Healthy Minds is
promoting ground support for transport workers who may be experiencing mental health concerns,
normalising discussion on mental health issues in the transport industry so that it can be discussed in
the same way as physical injuries and is supporting transport organisations to establish peer to peer
mental health programs for workers.

Charmers et al. (2021) conducted research in which a questionnaire was completed by 60 heavy vehicle
truck drivers who lived in Sydney, Australia. Statistical analysis of the answers was undertaken through
a correlation analysis using SPSS. Analysis of answers identified a positive association between
depression and alcohol use (p = 0.044), number of accidents while driving (p = <0.004) and number of
hours driving per shift (p = <0.001). Anxiety was positively associated with the number of hours spent
driving a week (p = <0.001) and the number of accidents experienced while driving (p = 0.039).
Prolonged working hours are associated with raised salivary cortisol and raised cortisol levels are
associated with depression. Drivers with depressive symptoms have difficulty in attention completing
driving tasks as they have reduced arousal and activation of the somatic nervous system (Charmers et
al., 2021). Current Western Australian Government Guidelines (2020) for commercial heavy vehicle
drivers (regulation 3.132) allow heavy vehicle drivers to work 168 hours in a 14-day period that can
include 17-hour work shifts. Research by Dinh et al., (2017) found that working more than 39 hours a
week produced a decline in mental health. The research by Charmers et al. (2021) found that social
interaction was negatively correlated with anxiety. Heinrichs et al., (2003) identified that as social
interaction increases there is a biological suppression of the hypothalamic—pituitary— adrenal axis
which results in a dampened cortisol effect, and this decreases stress. Long term positive social support
was found by (Heinrichs et al., 2003) to have a significant anxiolytic effect, resulting in increased
oxytocin release, and reduced cortisol release. This is a reason for the link between greater social
support and reduction in anxiety as production of oxytocin is an underlying biological mechanism for
the stress-protective effects of positive social interactions. Risk control measures suggested to decrease
truck drivers’ depression and anxiety included changing the rostering system to allow truck drivers to
work better hours, providing toolbox talks and education about the effects of excessive alcohol
consumption, and improving social support for truck drivers such as having a buddy system (Charmers
etal., 2021).

Transport workers are employed in all Australian States and Territories. As a risk control measure,
governments in Australia have included as a workplace legal responsibility, identifying, assessing, and
controlling work related psychosocial hazards. Australian governments have developed Codes of
Practice for managing psychosocial work-related hazards. Codes of Practice are not a legal requirement
but provide guidance for employers and employees and are the minimum requirements expected to be
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met by a court of law. Table 4 includes information about the relevant legislation and codes of practice
in Australia used to manage psychosocial hazards in workplaces.

Table 4. Psychosocial Health Legislation and Codes of Practice in Australia

WA QLD NSW VIC SA NT TAS ACT
Code of Practice Active Active Active Proposed No COP Active Active No COP
(COP) Status Dec-22 April-23 Oct-22 TBC July 2023 Dec-22
Azszociated Regulations Status Dec-22 WHS 2011 Oct22 April 2023 Mo State Jan 2023 Dec-22 July 2022
Regulation
Legislation March-22 Oct-22 Oct-22 2004 OHS Act | 2012 WHS Act 2011 WHS 2012WHS | 2011 WHS Act
Act Act
Legislation/ COP Specifics COP: COP: Managingthe | COP: Guide: Checklist: COP: How to Resource: Strategy:
Peychosocial risk of psychasocial | Managing Preventing and Peychological mianage work People at Work | Managing
hazards in the hazards at work peychasocil mianaging work- health safety heatth and safety | Resource: Work- Related
warkplace COP: WHS Repulation | hazards at related stress: A chacklist Risks HeaddWlork Peychozacizl
Vfilence and Section 554 wark COP: quidzfor employers | Checklist Campaign: Hazands 21-23.
agpression in the COoP: Haowta Document: Wellbaing Safety 2B ety is Pian:
warkplacs Preventing and MENags work Undersisnding Scan Enerything Managing
COP: Warkplace maEnaging heafthand meentsl heslthinthe | Mentsl Health Act campaign Wark-Related
Behawiour fafipuein the safety risks lace. 008 \iolence and
COP: Mentally warkplace WHS ACT: Fact Sheets: Guide: Precenting Aggression Plan 21-
Healthy workplaces Guide: Section 274 Fafigue, Bullying, and respoading to ]
for FIFC workers Praventng  and Wark-related wark-related Plan: Managing
responding fo Vinlence, Stress viclence puide Wiork-Related
workplace Resource: People Sexual
bulhying. at Work Harazsment Plan
H-23
Poliey: Complianca
and Enfarcement
Policy 20-24
Reference to Safe Work Australia Referances risk WA SWA Principles SWA: WA Wilrk SWA: SWA how to
[ 5WA) and other organisations managemsnt process | Guidance: The af Goad Wark Peychological relatzd Peychasocial manage work
adapted from SV | health and Cisign health and safiety psychological health and health and safety
safety duty of SWA Work- and bullving in health and safety and nisks code of
an officzr. related Australian safety A bultying in the praciice.
EWA Guide: How | psychological warkplacss. Systemic workplace SWA work-related
todeterminewhat | hesfthand SWA: Preventing | approach to Report. psychological
iz reasonably safety. A psychological me=ting your health, a
practicable to mest | systemic injury undsr work duties. Wk Cover systematic quide
a heafth and safety | approach io hieatth and safety SWA Guide: 10 meeting your
duty. meeting yaur [aws. Prayenting QLORU, Of2 | dutiss.
SWA Guide duties and WA preventing
preventing and WorkCover QLD respanding 1o psychological
responding 1o wrkplace injury under WHS
workplace bullying. Laws
budbying.

Table 4 shows that it is a legal requirement to manage psychosocial hazards in the workplace in
Western Australia, Queensland, New South Wales, Northern Territory, Tasmania and in the Australian
Capital Territory. Managing psychosocial hazards is not specifically included in the Victorian or South
Australian law. Western Australia has four Codes of Practice related to managing psychosocial hazards
while Queensland, New South Wales, and the Northern Territory each have one.

In the framework below for psychosocial risk control measures for the transport industry the most
common hazards identified were job demands (red box, high risk), followed by conflict, poor
relationships, and poor support (orange box, medium risk). The remaining risks documented in table 5
(yellow boxes) were deemed as lower risk psychosocial hazards in the Australian Transport industry as
they occurred less often. All psychosocial hazards have appropriate risk control measures to be
implemented included in this framework. Based on risk control measures identified from primary,
secondary, industry and professional organisations the following table of risk control measures for
psychosocial hazards has been developed.

https://doi.org/10.5281/zenodo0.10566623


https://doi.org/10.5281/zenodo.10566623

World Safety Journal (WSJ)

Vol. XXXII, N° 4

Page 13

Table 5.
Psychosocial Hazard Controls o mmhm”_ﬁ,m‘m paencs ao3 Regression Poor Changs Management
BT T i R 10 RAP program, T —— Cormrasnecation e Conpuanon

Identified

/ Jols Dermands
= Poiget b Froceduee

* Owdt bt Spesific Expectations 55 ba 562 i cofiultition

“\\

L e e - )

Irrprivend b b Lelside g Btroid o8 146
v of Lt St b raffic masspemans
U P ety (e EDORE. b
merwis nd prana fo trucks eic

ety soeran of weokercs ged wrth
Erel v 33 BELEEL Bred ETpbeTary
BT 4% Lar S

Wk wth ditfy paeflner S
EPaTYaR el aLHTR B [T
PR

L Y s o W ETR T PP LY

e e L]
chanps mansgement proce

Eemote or holated Work
ESTaSh il Iugiearts i seecisl
SO
ACORIE 10 P VDR BROTE

it tha
wackack # Eraurs scoem fo mecharicsl gida {0 smprove et T Create Detaadh . Seligd,

* Raduos unieshns ST
[ rRffC MsTETaIe,
. e Py . R DTN ek of sgquipemant, trafic .

Co gty S{PTAE B BOEE 30 CRIE o DT
£
¥ DS wth el el bRl B bbb B of GBS TR AR

B 12 LAF
Corpitabicn with rermote ind dolited
R 10 T T D BT

Spveary sipectamont Ergurs workos v Shes Dol snd rEBcTEL Poor O panidarsanal heitice: ISy
4  Wonitoring of fatipos snd tesp nepdtent from work - Iy . R
P e AEAIng stdnsteaniias Puiying s Has
* mplgar B e vk W e pipe e hiew " A g [ELRh ]
B L ] L Bots Cestrol - hy M amanais . Polcent srd Procedise
- Waruter moriaads b prasvicl siknoral WapesT sl - o corroll worter L vt oh Policies s procedrss Frosrmpmang & 405/ (050w wlebpddh
\ ——— _‘./J * Pl virh $Chadubes jo0 Pty 53 femprove working o R ruftue
Seczeon Makng i - - * St clear rubes on comemunicition nd

oA with 3 [t decl,
* ety sources of Bullying and

- Comuitstion with the workdone ind dhents bo

§ Look S0 neduos ireguler work pchadule
nda L BBOCLEUR with Iocheg dn

sorshi Ui wrirhers
Contfiict f Poor Retationships wldading and ROt Bers BRSO sae o et 15 b 6 BB B A o i B0 BB B
mmwcwwmmmﬂmﬂiwﬂ B {laarly sdeeEly cued mipacirbont 10 eesore m[:'. '“hm":mm gt BopropeaRe wordial
PR o] ST
Bimigace_Workplacs Firesion snd rida ® Raren rRphe Betveeh SES Transrnaric Everits of Materisl

IrneS I i CONpInE laderihag GIEETETE Ermpleryer Healh Initiathes

Chear 5l DEnEEIET RS BT 10 PR -
wmphoyess = build lsaderihip capabity

Ssiresrabien ard delvery sbilCag
Lagitlaned Srier Dreska

o Prigessnd Procedorer
 pgespaite Sugpeel bnteea
mardznng i st prograe o .
.

*  Rasiew snd deveiopmant in corponite ouliune growh snd . . Frpchalogesl Detrafng
[ Insdequate Revand and D B T HTGECT o P for bash LA Sarand
Coregigrs st o Gty Bl Rl ® Tedm RoDuted bITiTeR werke pelited Bed forowviripiated
Cirt BTy B Peliortode®. drvebd oS e sFORETAT BLPEL TPod = Ol oo faszan
rtiraia o Meuuirhe Rrogramg & Ergupe with Inchurtry pariran b3 i 5 -
Syl Pl B BT 10 esOR a0 #  Rermmrd inbagrity snd effort in Lascierihip programs improv nosd Foor Piaicsl Drmvironment
T WUTLETHAEL 10 g Pl Basth within B LI Rl e kT, ATy Bt LT *  Policies oo Frocefure
GRS B piryTrapss BeBnpevesrl il wisiing PrnpriT o Btpet crithoel Silaty B ® Approprans Tupport Ryviem bo worken
b ity aourte of Esnilie with thi vine- 55 ki ad rreronraets — i igrefcant delry aith rigi I-M-Mlmﬁwmwﬁmh-
s RSP CEn ®  Rirdeirv of refarmanatos snd armpicyrent of s Fepath Surved aroe progre—a ol Gl HRDE BT RO
B e CRBADE AR 18 Pers LRI bR S — i Sy e, v e ol sie] C Commmitrrasng From Sarior WD wATH el AATH PR DR B
g g Ry e 16 o ey Bnd fatrision ofered
¥ Improwe commnicaTion of CoPTETANG £o Improving health Lack Of Riobe Clasity imprrring haalth srd wellbesng
o e TP [ DA AT PR ——— . :ﬂwmp-duwm.mp-
*  Faclkmmnr N Wb g it
* Cledr b consieel ladenhip ind P —
manapeEmant of work snd teem -

As a risk control measure for transport workers experiencing traumatic events Bouzikos, et al., (2022)
recommended having peer support from other transport workers who had previous similar experiences
a as it appeared that employee assistance programs had a lack of information to effectively implement
primary prevention strategies for psychological distress, depression, anxiety and for post-traumatic
stress disorder. Research conducted by Bryant (2023) agreed with this as it was found that well-
meaning employee assistance programs may not help and could result in harm if people are provided
with early debriefing when their stress hormones are highly active as debriefing can consolidate their
trauma memories. Bryant (2023) reported that providing psychological first aid through peer support
was a better option as this does not encourage people to disclose their emotional response to the trauma
but provides them with someone to talk to and support as required.

Pritchard et al., (2023) conducted 17 interviews with Australian truck drivers to identify personal the
coping strategies that drivers used to deal with mental health issues. The first coping strategy identified
was to have connections with family, work colleagues, friends and with trained professionals as
required. Other personal coping strategies used included appreciating the moment, being grateful for
what they had, being optimistic, having a high level of internal locus of control, having mental
toughness, and having resilience.

4. CONCLUSIONS AND RECOMMENDATIONS

41 Conclusions

The first research aim was to identify psychosocial hazards which may cause psychological or physical
harm to transport workers. Conclusions related to this aim are that the main psychosocial hazards for
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transport workers were high job demands, dealing with conflict, poor relationships, poor support, low
job control, poor organisational justice, lack of role clarity, poor workplace change management, and
having a poor physical environment. Other important psychosocial hazards identified were transport
workers having to deal with violence and aggression, bullying and harassment, witnessing or being part
of traumatic events, having remote or isolated work, and having inadequate rewards and recognition for
their work.

The next research aim was to identify risks to the health or safety of transport workers from
psychosocial hazards. Conclusions were that psychosocial hazards could cause psychological distress,
poor general health, hypertension, hypersomnolence, chronic fatigue, anxiety, depression, suicide, and
other mental and/or physical health conditions. In relation to safety, it was concluded that if transport
workers were not well then, they were more likely to be less alert and have accidents that may injure or
kill themselves or other people.

The final research aim was to identify risk control measures that are being implemented in industry to
eliminate or minimise the risks. The risk control measures used in industry are documented in 3.4 in
this paper. It was concluded that risk control measures being implemented in industry can be grouped
into 5 main categories. Category (1) were mental and physical health promotion programs. (2)
Employee assistance programs, mental health first aid, and other programs that provided employees
with support once they had mental health problems. (3) Programs that promoted a culture of care and a
positive workplace safety culture. (4) Programs that helped employees to learn resilience techniques,
self-awareness, career agility and (5) programs that included analysing job design to reduce risk and
enhance protective factors. The 5th category of programs looked at eliminating the risk of
psychosocial hazards and it was concluded that this was an effective risk control measure.

4.2 Recommendations

It is recommended that to optimise employee health and minimise psychosocial hazards in the
workplace a person-centred approach should be used and psychosocial hazards in the workplace should
be identified. The Safe Work Australia (2022) Code of Practice Managing psychosocial hazards at
work is useful to do this. It is recommended that transport companies should aim to improve safety and
not harm employees’ physical or mental health, improve social and emotional wellbeing of their
employees, prevent work related causes of mental and other work related illnesses, focus on early
detection and appropriate intervention if work related illnesses occur and improve employee access to
high quality services and employee support if this is required to deal with employee psychosocial or
other work related issues. The amount of work and the hours of work that transport workers perform
should be realistic (not cause fatigue) and appropriately paid for, while still maintaining company
profitability.

In the workplace it is recommended that managers and workers respect each other. It is essential that
there is commitment from top management to eliminating psychosocial hazards in their workplace,
promote and resource mentally healthy workplaces. Employees have firsthand experience of work-
related psychosocial hazards so management should consult with, and listen to, employees when
determining risk control measures. Other recommendations are for transport companies to determine
what is currently in place to eliminate or minimise psychosocial hazards and look at what future
initiatives are already planned. Transport companies should then decide what information they can use
to assist them to identify psychosocial hazards for their company, to determine what risk control
measures are best for their business, determine implementation strategies, educate employees for
change, determine what resources and time frames are required to implement the risk control measures,
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implement the risk control measures and determine how psychosocial risk identification and control
processes interplay with employee health management strategies. Once risk control measures have
been implemented, they need to be evaluated to ensure that they are effective and to determine any
opportunities for improvements to be implemented. Future initiatives can then be planned. There needs
to be ongoing communication of company commitment, plans and actions to employees, clients, and
other stakeholders in relation to minimising the occurrence of psychosocial hazards.

Transport workers are also affected by government decisions. The government needs to listen to
transport workers’ concerns, particularly in relation to fatigue management regulations which are not
effective. Governments are recommended to have safe, well-maintained roads and rail networks. In
relation to having good fresh food it is recommended that drivers map on their route where good fresh
food can be purchased and if this is not available, they would need to pack up their own food to eat. In
the places that truck drivers need to park premises owners should provide available appropriate parking
spaces for deliveries to be made safely.
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KEYWORDS ABSTRACT

Stress This pilot study investigated levels of burnout in non-clinical workers in a
Burnout _ healthcare setting and compared them to salivary cortisol concentrations.
Salivary Cortisol Mashlach’s Burnout Inventory-Human Service Survey for Medical Personnel
MBI-HSS (MP) (MBI-HSS(MP)) was used to evaluate self-perceived levels of burnout. Saliva

samples were collected to measure cortisol concentrations at four times during
participants’ shift. The study included subjects exposed to multiple high-stress
factors such as working in a healthcare setting in post-COVID-19 conditions at a
major medical center in Southwest Montana. The results revealed a significant
correlation (P-value < 0.05) between morning salivary cortisol secretion
concentrations and mean survey scores. Significant differences were also found
between the three dimensions measured by the MBI-HSS(MP): burnout,
depersonalization, and personal achievement, p-value < 0,05. The pilot study has
several limitations that should be considered when interpreting results. Findings
do suggest that future investigation among this group is warranted. Results may
help guide interventions that support the mental health and wellbeing of medical
support personnel, reduce stress, and avoid burnout.

1. INTRODUCTION

exacerbated levels of stress among all types of healthcare workers (Shanafelt et al., 2022;

Westcar-Gray et al., 2023). Research has revealed that burnout levels in healthcare workers are
some of the highest compared to other high-stress industries as a result of the pandemic. In a study
comparing the incidents of burnout in physicians and a control population, burnout was present in
37.9% of physicians compared to 27.8% of the control population (Shanafelt et al., 2012). In 2020, the
Medscape National Physician Burnout and Suicide Report determined a burnout rate of 43% among
physicians (Kane, 2020). Another study, completed by the National Environmental Health Association
(2020) investigated stress levels among public health workers and found 74% reported feeling
emotionally exhausted and 54% felt burnout. A more recent study in Montana found that 84% of MT
environmental health professionals/sanitarians reported feeling moderately or severely stressed

S tress and burnout are rampant in healthcare. The pandemic created the perfect storm that
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(Westcar-Gray et al., 2023). In a national study that included 104 organizations and received a robust
20,947 responses that indicated 38% had anxiety or depression, 43% experienced work overload, and
49% reported feeling burnout (Prasad, 2021). Internationally, researchers investigated 1,091 adults in
41 countries using the Perceived Stress Level (PSS-10). The researchers found 76% reported increased
worry due to the pandemic (Limcaoco et al., 2020). Investigators reported stress levels at 19.1 on the
scale of 0 — 40 indicating moderate stress due to perceived susceptibility to COVID-19. They also
found women had higher levels of stress compared to men at 18.3 and 15.6 respectively and the highest
levels were among the younger age group less than 30 years and students at 20.4 and 20.7 respectively
(Limcaoco et al., 2020).

There is no single-use definition of burnout, but rather it is defined as a multifactor cause and effect
(Maslach and Jackson, 1981). Christina Maslach, Ph.D., psychologist, and Susan E. Jackson were the
creators of Maslach’s burnout inventory, a commonly used psychological assessment tool for
occupational burnout in healthcare (Maslach and Jackson, 1981). The survey classifies burnout in three
dimensions of mental health: burnout, depersonalization, and level of personal accomplishment
(Maslach and Jackson, 1981). Healthcare employees have the potential to experience one or more
symptoms due to burnout including exhaustion, emotional distress, feeling negatively toward the job,
depression, reduced job performance, medical error, and other severe ailments (Brennan et al., 2019).
The symptoms can be triggered by one or more factors including, but not limited to, unmanageable
workloads, overloaded schedules, long hours, lack of support from management, high-stress
environments, intense psychological demands, negative nurse-physician relationship, and inadequate
staffing (Dall’Ora, Ball, Reinius and Griffiths, 2020).

2. BACKGROUND

2.1 Function of Cortisol in the Body and its Role in Stress Research

Cortisol is a biomarker in stress research because it associated with the release of glucose for the
sympathetic nervous system’s fight or flight response (Mayo Clinic, 2023). Cortisol is a hormone that
is naturally secreted by the hypothalamus pituitary axis (HPA-axis) in the body. The hormone functions
as a messenger to the rest of the body to facilitate the fight or flight responses (see Figure 1).

L Cortisol into the body

Figure 1. Cortisol Production in the Body
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The hypothalamus secretes corticotropin-releasing hormone (CRH), which is sent back to the pituitary
gland. Then, the pituitary gland secretes adrenocorticotropic hormone (ACTH) to the adrenal glands,
which signals cortisol to disperse to many organs in the body (Thau et al., 2022). Some organ systems
that have respond to cortisol secretion include the nervous, immune, cardiovascular, respiratory,
reproductive, musculoskeletal, and integumentary systems (Thau et al., 2022).

The hormone, cortisol, is associated with several human functions and responses and is most
commonly referred to as the psychological stress hormone (Cleveland Clinic, 2021). Cortisol is the
most abundant endogenous glucocorticoid; these are essential immune responses, but an excess or
shortage of secretion can be problematic (McEwen, 2019). Additionally, health impacts can arise even
with normal levels of secretion of glucocorticoid, receptors may respond inadequately to the
glucocorticoid signals. An impaired glucocorticoid receptor can be a consequence of reduced binding
affinity, nuclear translocation, or other dysfunctional transcription interactions (Silverman and
Sternberg, 2012).

The disfunction of HPA-axis responsiveness has been linked to many inflammatory responses and
illnesses such as Crohn’s disease, irritable bowel syndrome, chronic fatigue syndrome, rheumatoid
arthritis, colitis, and other auto-immune disorders (Silverman and Sternberg, 2012). Excess cortisol
production is seen in Cushing’s syndrome, which causes adverse responses such as high blood
pressure, weight gain, redness in the face, excess hair growth, and other negative effects (Mayo Clinic,
2023). Regular levels of secretion allow the body to regulate circadian rhythm, the body’s use of
macronutrients, blood pressure, blood sugar, and energy levels (Johnson et al., 2022). Levels can
become irregular or fluctuate greatly in response to several endogenous and exogenous factors
including sleep, exercise, stress, medications, and others (Cleveland Clinic, 2021). Cortisol secretion
has high temporal variability; levels are typically high in the morning and low in the evening (Thau et
al., 2022).

Hypercortisolism is a result of excessive tissue exposure to cortisol, which leading to Cushing’s
syndrome if it is sustained (Mayo Clinic, 2023). Hypocortisolism is the opposite effect; it is a
deficiency in either the secretion from the HPA-axis or binding at the receptor (Kakiashvili, Leszek and
Rutkowski, 2013). The hyper state occurs approximately 6.21/100,000 (Hakami, Ahmed and
Karavitaki, 2021). Whereas Addison’s disease is more frequent with a rate of 22.1/1000 (Olafsson and
Sigurjonsdottir, 2016). A study published in the Medical Perspective on Burnout showed that acute
stress causes high cortisol levels- hypercortisolism- in the blood but decline during chronic stress-
hypocortisolism (Kakiashvili, Leszek and Rutkowski, 2013). Another study published by The
Physiological Society of Japan and Springer yielded results displaying temporal changes in salivary
cortisol levels can indicate work-related stress and recovery, even when diurnal variation and gender
differences were accounted for (Nakajima et al., 2012). This study, among others, validate the use of
cortisol as a biomarker for stress, as well as acute and chronic stress exposure’s respective effects on
high cortisol levels.

There are multiple factors affecting HPA-axis dysfunction and a difference in irregularity with
secretion vs. the glucocorticoid receptors. Despite these factors, the literature reveals a strong link
between psychological stress and its respective negative physiological responses in the body (Maslach
and Jackson, 1981). Burnout is not the same as just feeling stressed in the moment, but due to the
characteristic presence of chronic stress. This research aims to investigate the relationship of
psychological distress and burnout to cortisol levels. The presence of high levels of burnout creates a
priority need for further research for assessment, management, and mitigation.
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2.2 Maslach’s Burnout Inventory — Human Service Survey for Medical Personnel

Maslach’s Burnout Inventory — Human Service Survey for Medical Personnel (MBI-HSS(MP)) is a 22-
question survey designed to evaluates levels of burnout, specifically for individuals working in
healthcare. The questions seek to identify and classify a worker’s level of burnout through analysis of
three dimensions: emotional exhaustion, depersonalization, and personal accomplishment. There are
seven response options: 1) never, 2) a few times a year or less, 3) once a month or less, 4) a few times a
month, 5) once a week, 6) a few times a week, 7) every day (Maslach and Jackson, 1981).

The survey was designed by Christina Maslach and Susan E. Jackson in 1981 and has been considered
a well-researched assessment since its creation (Maslach and Jackson, 1981). In a study completed and
published by Cell Press, MBI-HSS(MP) with 282 participants in healthcare during their shift (Pereira et
al., 2021). The results were associated with factors commonly recognized for effecting stress levels,
such as marital status, weekly workload, sleep duration, drug usage, alcohol consumption, and several
others. The comparison between MBI-HSS(MP) and the sociodemographic factors yielded results that
confirmed the theoretical model of three dimensions of burnout that make up the structure of MBI-
HSS(MP). The study displayed adequate internal consistency for health professionals and similar
studies in other countries indicate the same, meaning it maintains validity across cultures (Pereira et al.,
2021).

2.3 Study Location and Sample Population

This pilot study was performed at a healthcare facility in Southwest MT. The need to study burnout in
Montana is paramount because of the incidence of a more distressed population. In America’s Health
Rankings from the United Health Foundation, 22.8% of MT adults have reported a diagnosis of
depression. This rate is just under 5% less than the state with the highest rates and only sixteen states
have higher reported rates (America’s Health Rankings, 2023). In the National Vital Statistics Report
for 2020, Montana was reported as having the third-highest suicide rate in the United States (Aria et a.,
2022). Additionally, it has been ranked in the top five for the last thirty years for suicide rates. Montana
has been identified as being at risk for suicide because of multifactor depressive effects. Some factors
that may be affecting the rates are vitamin D deficiencies, alcohol consumption as a coping strategy,
high altitudes, social isolation, lack of behavioral health services, and several others (Montana Health
Alert Network, 2023).

This pilot study was unique due to its location and the healthcare population sampled. Participants did
not include physicians or nurses, but support personnel working in the healthcare facility such as
administrative workers, construction workers, managers, directors, and supervisors.

3. OBJECTIVES

The main objective of the study was to investigate the relationship between the MBI-HSS(MP) findings
and measured cortisol levels.
The specific aims were:

e to assess burnout using the MBI-HSS(MP) survey among this healthcare population.
e to assess cortisol levels using four salivary samples obtained in one day among the same
population, and
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e to evaluate the relationship between salivary cortisol concentrations and perceived burnout in a
healthcare setting.

4. METHODS

4.1 Human Research Approval, Informed Consent, and Privacy

The study protocol was approved by the University Institutional Review Board (IRB). The study
population was a group of healthcare workers from a variety of specific jobs at a local healthcare
facility. All study subjects were adults employed by the center. Participation was voluntary. Subjects
were recruited through a facility manager who emailed an invitation to workers. An informed consent
was distributed to all study participants. This included a description of the study expectations, risks of
discomfort, benefits to the participants, measures for confidentiality, and participant rights. All
participants were required to sign the informed consent form before they could participate in any part
of the study. Names were used to match the survey results to the salivary cortisol samples. All personal
identifying information was protected and remained within the research team. All information was
stored on a password-protected computer in a locked office.

4.2 Verisana Salivary Cortisol Sampling Kits

The team collected salivary cortisol sampling using the Verisana Salivary Cortisol Sampling Kits
throughout the workday on four occasions (see Figure 2). The four salivary samples were
representative of real-time fluctuations in the HPA-AXis activity (see Figure 3). The salivary samples
were obtained at the start of the work shift, two hours, four hours, and eight hours. Each kit contained
four vials to collect the saliva at the designated times. Eighteen subjects were asked to spit into the
plastic vails, seal them, and return them to the site coordinator who then returned them to the
researchers at the university. Samples from all twenty participants were sent to a CLIA-certified lab for
analysis. The lab used reverse-transcription polymerase chain reaction (PT-PCR) assay to detect
cortisol concentrations (Ayumetrix, 2023).
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Figure 2: Salivary Cortisol Sampling Test Kits
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Figure 3. Test tubes for saliva from Salivary Cortisol Sampling Test Kits

4.3 Survey Completion

The MBI-HSS(MP) is a 22-question survey with an anticipated completion time of about 20 minutes.
All twenty participants completed the survey at the start of the shift at the same time their first cortisol
sample was obtained. The completed survey was returned to the site coordinator and returned to the
university. The survey was matched to the cortisol kit and all personal identifiers were removed.

Because the participants were support personnel working in non-clinical settings, seven of the 22
questions specific to clinical setting employees were removed. Additionally, to analyze data, the
answers were tied to a score 1-7 where 1=positive outcome and 7=negative outcome. Because of the
wording of the questions, some positive outcomes would be associated with the “never” response and
others would be negatively associated with the “never” response. Essentially, the range for responses
was consistently seven possibilities but flipped for certain questions so the higher score was always
related to the negative outcome and the lower scores to the positive outcome.

4.4 Data Analysis

Both the MBI-HSS(MP) scores and cortisol concentrations were entered into excel and sorted for
analysis. Then, the research team used Spearman’s Correlation on Minitab to conclude if the
correlation between mean survey scores and cortisol concentrations were statistically significance (p <
0.05). A Games Howell one-way analysis of variance (ANOVA) was conducted for the difference of
mean survey scores for each of the three survey dimensions. Finally, linear regression models were
created for the association between cortisol concentration at each of the four times and mean survey
scores. Each graph displays an equation for the linear regression and an R2 value, which helped the
research team understand the percent variation of mean survey score that is explained by the variation
of cortisol concentrations.

S. RESULTS

A total of eighteen salivary cortisol kits were received by the research team and sent to the lab for
analysis. Of those eighteen, only eight of them were completed correctly and able to be analyzed. The
survey was filled out by seventeen participants, eight of which also had salivary cortisol data. Of those
that filled out the survey, 47.1% were men and 52.9% were women. Of the salivary samples that were
able to be analyzed by the lab, one participant was male and the rest were female.
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Figure 4 displays the difference in mean survey scores for each survey dimension (burnout,
depersonalization, and personal achievement). The depersonalization dimension yielded the highest
mean score [3.838(3.327, 4.350) and 6=2.113]. The burnout dimension had the second-highest mean
score [3.496(3.151, 3.841) and 0=1.899]. The personal achievement dimension yielded the lowest
mean score [2.706(2.309, 3.103) and 0=1.640]. The ANOVA used Welch’s test first, with null and
alternative hypothesis where null hypothesis (HO): All group means are equal and alternative
hypothesis (HA): At least one group mean is different from the rest. The Welch’s Test revealed
p=0.001, therefore, the research team was able to reject the null hypothesis for mean survey scores of
each dimension. Finally, the ANOVA displayed a statistically significant difference between personal
achievement and burnout, as well as personal achievement and depersonalization with values p=0.009
and p=0.002 respectively.
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Figure 4. Difference in mean survey scores for each survey dimension from ANOVA

Figure 5 displays the low, medium and high scores of each of the three survey dimensions. The low
score category includes responses never and once a year or less, which is associated with numbers one
and two. The moderate score category includes responses once a month, a few times per month, and
once a week, which is associated with numbers three, four, and five. The high score category included
responses a few times a week and every day, which is associated with numbers six and seven. For
burnout, scores were 38.7% low, 38.7% moderate, and 22.6% high. For depersonalization, scores were
36.8% low, 32.3% moderate, and 30.9% high. For sense of personal achievement, scores were 55.9%
low, 36.8% moderate, and 7.3% high.
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Figure 5. MBI-HSS(MP) low, medium, and high scores for each of the three survey dimensions.

The eight cortisol concentrations that were analyzed for all four times of collection were compared
with each respondent’s mean survey score. Of that group of eight, three scored in the low range as
specified previously (X=1.73, 1.8, and 1.93). The other five scored in the moderate range as specified
previously (X=2.53, 3.87, 4.27, 4.93, and 5.07).

For each time cortisol concentrations were gathered, there are reference ranges that are considered
normal concentration ranges reported by Verisana (see Table 1). Of 32 concentrations (four collection
times for eight participants), seven (20.6%) landed outside and above the reported reference ranges.
Reference ranges from Verisana are detailed below.

Table 1. Reference ranges of cortisol concentrations for collection times as specified by Verisana

Reference Ranges Start of Shift 2 hours 4 hours 8 hours

1.5-9.6 ng/mL 0.6-4.1 ng/mL 0.2-2.3 ng/mL 0.1-1.8 ng/mL

Descriptive statistics were found for each cortisol concentration time: start of shift [3.45 (0, 9) and
0=2.78], two hours [2.15 (0, 4.81) and o=1.33], four hours [1.39 (0, 3.106) and 6=0.858], and eight
hours [1.36 (0, 2.42) and 6=1.06].

Figure 6 shows the mean survey scores compared with each of the four salivary cortisol collection
times for eight participants. Each data set is displayed with an equation for its linear regression, as well
as an R2 value to show the variation in cortisol concentrations explained by the variation of mean
survey scores. The start of shift concentrations and mean survey scores yielded R2=0.7352, which
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showed a high strength of association between the two variables. The correlation was further analyzed
with a Pairwise Spearman Correlation test on Minitab. This confirmed the strength of association with
a p=0.001, meaning the correlation was statistically significant between the two variables. The rest of
the data was not strongly correlated with R2=0.2167 and p=0.471 for two-hour concentrations,
R2=0.1363 and p=0.844 for four-hour concentrations, and R2=0.1268 and p=0.649 for eight-hour
concentrations.

Start of Shift y=1.669x-2.0013 2 hours y =0.4356x +0.7274
-_— R?=0.7352 - R?=0.2167
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Figure 6. Mean survey scores compared with concentrations at all four times of saliva collection.

6. DISCUSSION

Understanding burnout and the effect it has on the workforce psychologically and physiologically is of
high and continually increasing importance. This pilot study was designed to investigate non-clinical
healthcare workers in particular and found evidence of burnout, mental and emotional stress, and
elevated cortisol levels among the population studied. In a study by Ashill and Rod (2011) who
examined burnout in 152 non-clinical personnel in a healthcare setting also found significantly higher
scores using the MBI-HSS(MP). The investigators concluded that role ambiguity, role conflict, role

https://doi.org/10.5281/zenodo.10568492



World Safety Journal (WSJ) Vol. XXXII, N° 4 Page 27

overload, and interpersonal conflict explained variance in emotional exhaustion and depersonalization,
R2 = .42 and R2 = .46 respectively. Pindar et al. (2012) also found burnout in 117 non-clinical
personnel with 36.6% reporting emotional exhaustion and 48.4% reporting personalization. The
researchers concluded that there was a 72% greater possibility for non-clinical personnel chance to
develop burnout. Okuda and colleagues (2019) studied 188 non-medical personnel and found burnout
using the MBI-HSS(MP). The team found elevated scores for emotional exhaustion and
depersonalization and higher scores for personal accomplishment. Studying the non-clinical workforce
in clinical healthcare settings may generate more helpful information for assessment and treatment
solutions. This pilot study was comprised of a small sample and has other limitations, therefore
conclusions and inferences must be made cautiously.

This pilot study revealed a statistically significant correlation between participants’ morning cortisol
secretion and mean MBI-HSS(MP) scores. Based on this significance, morning cortisol concentrations
may be the most accurate gauge of physiological stress or burnout. This is most likely due to a lack of
acute stimulators a person has consumed at this point of the day. Some acute stimulators that can raise
levels throughout the day include nicotine, caffeine, alcohol, and dietary energy supplies or lack of
sleep (Kudielka, Hellhammer, and Wust, 2009). The lack of significant correlation between survey
scores and cortisol concentrations at other times of the day may be due to the consumption of one or
multiple acute stimulators. They also may be correlated because the survey was completed at the same
time the first salivary sample was given.

Additionally, statistical significance was demonstrated between the survey dimensions of personal
achievement and burnout, as well as personal achievement and depersonalization. Based on the data,
sense of accomplishment and enjoyment from working with people was high among the majority of
participants. Literature indicates that chronic emotional exhaustion leads to burnout, which can greatly
reduce one’s feelings of personal accomplishment (Pehlivanoglu and Civelek, 2019). The high levels of
feelings of personal accomplishment found in this study may be due to feeling burnt out only in the
short term. Okuda et al (2019) found higher scores in personal accomplishment compared to scores for
emotional exhaustion. These feelings may also be credited to such a high level of enjoyment from
working with people. In all the responses collected, all questions had at least one or more participants
experienced it daily except, except for one: high strain from working with people.

The results of this pilot study are consistent with several similar published studies (Okuda, et al., 2019;
Oosterholt et al., 2015; Wang 2020). In a study published by BMC Health Services Research, their
results weighed similarly among the three survey dimensions, with higher levels of depersonalization
and low levels of lacking feelings of personal achievement (Wang, 2020). The study also found that
factors such as age, gender, and occupation had statistically significant effect on burnout and
depersonalization. It was also found that marital status had a statistically significant effect on personal
achievement (Wang, 2020). Due to these confounders, future studies should consider including an
additional questionnaire that accounts for these factors.

Another similar study completed in a palliative care facility and published by Cambridge University
Press also displayed agreement with the results of this pilot study. There was a significant difference in
cortisol secretion between what they determined as burnout and non-burnout groups. They also
discovered a high feeling of personal achievement at 69.9% compared to the 55.9% found in this pilot
study (Fernandez-Sanchez et al., 2018). Oosterholt and colleagues (2015) examined both clinical and
non-clinical personnel and found greater burnout among the clinical personnel and less decline in
cortisol levels throughout the day among the non-clinical personnel.
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7. LIMITATIONS

Cortisol secretion is a multifactor effect in the human body, meaning levels can be highly variable
based on many factors, and the MBI-HSS(MP) survey does not address many of these potential
variables that can influence cortisol secretion. Adrenal dysfunction can also vary from proximal or
distal factors. Some factors that may affect levels are sleep, diet, exercise level, and medications, as
well as several others, and future studies should consider the potential effect of these variables. The
factors were not evaluated as covariates.

Additionally, participants were not recruited through a randomized process, making it a convenience
sample that may not represent the average healthcare worker. The sample size was small and may be
insufficient to make inferences associated with the larger population of non-clinical healthcare workers.
The lab analysis reported an error of one percent for the cortisol concentrations. The surveys are self-
reported and subject to recall and response bias. Additionally, the sample of MT workers may be
different from the general population and prevents generalizing.

Potential Treatments for Burnout

In addition to a lack of methods for assessing burnout, effective treatment for burnout is also
unresolved. Treatment is highly dependent the individual and on potentially multiple factors, which
makes treatment somewhat of a difficult challenge and is generally managed on a case-by-case basis.
However, with sufficient evidence about the prevalence and increasing incidence of burnout, there
exists a need to identify evidence-based effective treatments and delivery methods.

There is evidence in the literature and in this pilot study that feelings of personal accomplishment
remain high (Okuda et al, 2020). Continuing to create work environments with a high sense of purpose
and achievement may limit increased feelings of burnout. Practices such as frequent recognition of
contributions or rewarding great work may help maintain and even further improve the workforce's
sense of personal achievement. For the dimensions with lower levels, of burnout and depersonalization,
some guidance for wellbeing may be helpful for improvement. The National Institute for Occupational
Safety and Health (NIOSH) has recently created guidance for total worker health (CDC, 2023). TWH
extends consideration beyond safety and health to safety, health, and wellbeing. NIOSH displays a
hierarchy of controls of effective strategies specifically for improving worker well-being. NIOSH’s
guidance for TWH also includes a worker-wellbeing questionnaire for assessment, as well as an
example of a Healthy Work Design and Well-Being Program (CDC, 2022).

In terms of medical treatment, some clinicians have treated patients experiencing hypocortisolism with
low doses of cortisol. Trials of different drugs, as well as marijuana for medicinal use, have also
displayed positive effects on regulating the HPA-AXxis (Kakiashvili, Leszek and Rutkowski, 2013). It
has also been suggested that certain dietary supplementation would be helpful in cases where HPA-
Axis dysfunction is the result of an insufficiency (Kakiashvili, Leszek and Rutkowski, 2013).

8. CONCLUSIONS

Although there is no doubt that burnout frequently affects workers in healthcare settings, both clinical
and non-clinical personnel, addressing the issue remains challenging. The multivariable effects of
cortisol secretion and its high temporal variability make cortisol secretion measurements limited but
useful for assessing burnout when paired with inventory tools such as MBI-HSS(MP). The literature
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has indicated that chronic and acute stress may have opposite effects from each other on cortisol
secretion (Kakiashvili, Leszek and Rutkowski, 2013). However, cortisol or other biomarkers should
continue to be studied, as it still appears there is a correlation between cortisol concentration and
perceived stress or burnout.

Finally, further research should be conducted on other assessment methods, as well as existing and
proposed treatment methods. One method or a combination of several may be effective for assessing
and/or treating burnout.
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KEYWORDS ABSTRACT

Manual Materials Handling  Manual materials handling (MMH) is a common cause of low back injury and

MMH low back pain (LBP). Low back injury is a major challenge in many industries

Lifting . and consumes the largest portion of the workers’ compensation dollar. Low

'Z‘mear compression back pain is responsible for more lost workdays and disability than any other
musculoskeletal disorder (MSD). Many industries require employees to engage
in MMH that cause significant risk to their spinal health. This study investigated
the application of two different lifting techniques. Spinal compression was
estimated in four subjects lifting a 35 Ibs load using two different lifting
techniques. Finding revealed average compressive forces between 849 Ibs/in2
and 1023 Ibs/in2. Findings reveals a significant reduction (p-value < 0.05) in
spinal compression using the Powerlift™ method compared to the traditional
squat lift. Findings suggest that different lifting methods may reduce or increase
stresses to the back. Investigators advocate for the adoption of Poweflift™
where possible to reduce risk for back injuries.

1. INTRODUCTION AND BACKGROUND

and associated pain leading to more lost workdays due to injury more than any other

occupational group (Ferguson et al., 2019). Material handlers come in all shapes and sizes and
from a variety of different backgrounds and industries. The term “material handler” doesn’t necessarily
refer to laborers, stocking clerks, or freight handlers, but anyone who handles material by performing
the following tasks: Lifting, lowering, pushing, pulling and carrying loads (Rajesh, 2016). Manual
laborers perform a higher frequency of similar, and often, more strenuous MMH tasks managing in a
wide range of loads (Ferguson et al.,, 2019). Many workers are at high risk of developing
musculoskeletal disorders due to MMH stresses associated with lifting, lowering, pushing, pulling, and
carrying loads. For example, manual laborers suffered 15.6% of all musculoskeletal injuries in 2016
(BLS, 2018). MMH-associated lower back pain (LBP) continues to be an immense challenge for
employers and safety and health professionals (OSHA, 1994; Tang et al., 2020; Waters et al, 2007).

T he workers engaged in manual materials handling (MMH) are at higher risk for low back injury

Each year more than 1 million people in the US suffer from back injuries. The annual incidence of low
back pain has been estimated at 7% in the general population (Fatoye, Gebrye & Odeyemi, 2019). In
fact, 1 out of every 5 or more workplace injuries is a back injury. Back injuries comprised 38.5% of all
musculoskeletal injuries in 2016 (BLS, 2018). Eighty percent of these injuries occurred on the lower
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back and 75% of them happened during lifting activities (BLS, 2018). The most common type of injury
workers encounter is strains and/or sprains, which can originate from several different MMH related
factors (Marras, 2000; Tang et al., 2020; Water et al., 2007). Back pain is multifactorial may also be
related to many other possible factors beyond MMH such as health status, poor posture, physical
condition, lifestyle hobbies and activities, poor body mechanics, and psychosocial (Marras, 2000; Tang
et al., 2020; Waters et al., 2007).

Low-back pain ranks number one among the most prevalent painful conditions experienced by
individuals throughout their lives, it has been estimated that nearly 90% of all people will experience
an incapacitating episode at some time in their lives (Gilkey et al., 2010). The Occupational Safety and
Health Administration (OSHA, 1994) identified low back pain associated with lifting as the country’s
number one safety challenge. Occupational factors, particularly tasks involving heavy MMH, can
contribute to the onset of LBP and result in persistent low back disorder (LBD)(Ferguson, et al, 2019;
Marras, 2000; Water et al., 2005). Given the high occurrence of both LBDs and MMH in the adult
working population, it is estimated that LBP is perhaps the most commonly encountered work-related
ailment across the globe (Fatoye, Gebrye & Odeyemi, 2019).

The lifetime prevalence of low-back pain was estimated at 84%, depending on the specific criteria used
for diagnosis, affecting individuals of all age groups, including children (Trompeter, Fett and Platen,
2017). While low-back pain is not a life-threatening condition, it was the third leading cause of
disability-adjusted life-years in the USA in 2010 and ranked first in terms of years lived with disability.
Globally, it held the 13th position in disability-adjusted life-years for the same year (Fatoye, Gebrye
and Odeyemi, 2019).

The rise in musculoskeletal disorders in many industries may be attributed to workers' high MMH
demands and not adhering to safe work practices and protocols for managing ergonomic hazards.
Numerous resources are available from the internet, mobile applications and other multimedia
electronic recordings with information that can help guide employers and MMH workers toward safer
work practices. Workers encounter a range of health-related stressors in industrial settings, such as
fatigue, poor blood circulation, discomfort, and back pain, often stemming from inadequate ergonomic
designs of machinery, equipment, tools and entire work systems (Rajendran et al., 2021). Suboptimal
working postures may lead to reduced productivity, exacerbating health problems, musculoskeletal
disorders, and physical strain. Improper work postures, including bending, lifting, twisting, pushing,
and pulling, are significant contributors to the development of ergonomic problems (Rajendran et al.,
2021). Less than effective training for MMH also increase risk for low back injuries (Comeau, Gonella
and Lauzier, 2020).

Despite extensive research and ongoing prevention efforts, MMH continues to pose a substantial risk of
occupational injuries. Data indicates that in the period between 2003 and 2008, over $100 million
annually was allocated for compensating workers in Quebec, Canada, who had suffered injuries related
to manual handling (Allaire and Ricard, 2007). According to the U.S. BLS, in 2017, there were
113,620 cases of Musculoskeletal Disorders (MSDs) attributed to overexertion during lifting or
lowering tasks in the course of work activities. The lumbar spine was the most commonly affected area,
accounting for 60% of spinal injuries, with overexertion being the leading reported cause of injury,
responsible for 40% of cases between 2007 and 2010 (Selvarajah et al., 2010).

1.1 Manual Material Handling Training

Raising objects from the ground is an essential task in many cases, and lifting is a recognized risk
factor for experiencing LBP (Faber et al., 2009; Marras, 2000; von Arx et al., 2021; Washmut, McAfee
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and Bickel, 2022). Conventional lifting techniques encompass stoop (utilizing the back for lifting),
squat (involving the legs in lifting), and semi-squat (a mid-way approach between stoop and squat)
(Faber et al., 2009; Kahlil, 1993; von Arx et al., 2021; Washmut, McAfee and Bickel, 2022). While
many healthcare professionals consider the squat technique as the most effective, training in squat
lifting does not necessarily prevent lower back pain and has been found to have high compression
values that exceeded the stoop lift (Faber et al., 2009). This disparity between clinical practice and
evidence-based findings has given rise to ongoing debates.

A systematic review reached the consensus that a significant portion of MMH training methods prove
ineffective in reducing lower back pain or back injuries (Davis and Jorgensen, 2005; Trompeter, Fett
and Platen, 2017). This lack of efficacy may be attributed to one-dimensional interventions, the
absence of transferability in training, and the failure to incorporate training based on the principles of
modifying health behavior (Ricci et al., 2016). Furthermore, studies often assess training effectiveness
in terms of long-term outcomes, such as the reduction of musculoskeletal disorders while intermediate
variables have been overlooked (Ricci et al., 2016; Robson et al., 2009; Trompeter, Fett and Platen,
2017).

One of the current challenges lies in actively engaging employees in the training process, recognizing
that greater participation leads to increased effectiveness (Ricci et al, 2016; Robson et al., 2009;
Trompeter, Fett, and Platen, 2017). In this context, a training method that can accentuate the active
involvement of employees is self-observation. Self-observation is a valuable technique for fostering
behavioral change, as it impacts self-confidence and self-awareness (Anguera et al., 2020). This
research project investigated lifting techniques to assess the difference in lumbar compression using 2D
L5-S1 compression. Lumbar compression has been used widely to assess risk for low back injury
(Genaidy, Waly, Khalil and Hidalgo, 1993). A review of 14 studies investigating spinal compression
limits for different age groups revealed variability in compression values. Risk for injury appears
present in nearly all recommended limits for those engaging in various MMH tasks (Genaidy, Waly,
Khalil and Hidalgo, 1993).

1.2 Research Question

What are estimates of spinal compression when workers lift materials of the same weight from ground
level using different lifting methods? Is there a lower risk method to lift materials that reduces lumbar
L5-S1 compression? This research seeks to shed light on the significant lower-back stresses associated
with MMH commonly seen while performing usual lifting duties in many working environments. This
pilot study also aimes to demonstrate that amount of lumbar compression at L5-S1 is hazardous and
that observed differences in L5-S1 compression is due to lifting techniques.

1.3 Old Lifting Method — Subject Background

Before performing any lifts, subjects were asked if they knew what the proper lifting technique was for
picking something up off the ground. All participants stated the same or similar; approach the load with
feet shoulder width apart, lift with your legs, keep your back straight and lift the load while keeping it
in front of and close to their body. This is the most commonly taught technique, one which has been
taught to myself at several different companies that | have worked for over the years. This method
incorporates strategies like using your legs and keeping your back straight, but it leaves room for
improvement.

Lifting objects in this manner keeps the weight of the load in front of the body which makes the person
performing the lift put their weight on the balls of their feet, which can cause the person to lose their
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balance. Keeping the load close to your body while rising also becomes difficult due to the knees
getting in the way, which also makes the lifter place the load forward, increasing the chance of losing
balance even more and placing greater stress on the lower back. This position also requires greater knee
flexion (around 65°), which affects the legs capabilities and makes it more challenging to stand upright.

1.4 Proposed New Lifting Technique

The new method called PowerLift™ was adapted from the athletic weight lifters and is being
implemented across the world is known to reduce risk associated with MMH (Copeland, 2023;
Powerlift, 2023). Powerlifting incorporates techniques used by weightlifters to reduce risks and
enhance performance safely. Using a wider stance allows the lifter to straddle and get closer to the load
and helps reduce torso inclination and keep the feet flat on the ground thus improving stability and
reducing changes of losing one’s balance. This allows us to lift with our legs vertically, which allows
the back to stay in alignment and transfers the weight of the load to the legs and hips. Using this
method lowers the angle of knee bend to around 100° (Copeland, 2023; Powerlift, 2023).

2. METHODS

2.1 Low Back Compression Measurement

To study the compressive forces at the L5-S1segment in the lower back, subjects of different heights
and weights were recruited to perform two basic lifting tasks twice, a 35 Ibs. crate from the floor using
the two different techniques. Thirty-five pounds is often used and a threshold for many businesses and
thought to be safer (Waters, 2007). One lift using the commonly taught method and then again, using a
newer Powerlift™ technique that incorporates a wider base stance. Subjects were fitted with a 12-inch
ruler for scaling dimensions and were video-recorded performing both lifts. A total of 4 subjects
volunteered for a total of 8 lifts being video-recorded. Video recordings were then uploaded to a
computer and still images were captured of the subjects at peak load. These photographs were then
uploaded for analysis into the ErgoMaster™ software (Nexgen, 2023).

The specialized ergonomics software, ErgoMasterTM was used to predict 2D biomechanical
compression at the L5-S1 spinal segment (Nexgen, 2023). Input data encompassed the location of the
lifting operation, the nature of the task, the individual performing the lift, age, gender, height, weight,
and the lifted load measured in English units. The subsequent set of actions involved marking specific
anatomical landmarks. A dot was positioned at both ends of a 12-inch ruler for scale calibration.
Following that, dots were placed on the lateral malleolus of the ankle, the lateral femoral condyle, the
greater trochanter, the acromion process, the lateral epicondyle of the elbow, the second knuckle of the
hand, and finally, the ear canal. The final step involves summarizing the results, which are printed and
saved for later review and data extraction. Furthermore, additional force measurements were
calculated, which include total compression and contributing forces at the L5-S1 segment that included
shearing force, total joint reactive force, erector spinae force, and compression force in the erector
spinae. These calculations are based on a 2-dimensional static model and will yield results regarding
total compressive forces on the spine, shearing forces, and joint reactive force (Nexgen, 2023). To
manage and organize the data, Microsoft Excel was used to create graphical presentations. (American
Training Resources, 2023) Data were evaluated using Minitab™ Version 2.1. Descriptive statistics
were estimated. Differences in mean scores were evaluated between old lift to new lift using the two-
sample paired t-test.
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3. RESULTS

Compressive forces at the L5-S1 segment of the spine revealed estimates ranging from a low of 876.25
Ibs/in2 to a high of 1212 Ibs/in2 for the old method, and a low of 691.78 Ibs/in2 to a high of 1046.98
Ibs/in2 for the new method. The old method measured a mean score of 1023.1lbs/in2 (SD 76.09
Ibs/in2) and the new lift was 849.09 Ibs/in2 (SD 82 Ibs.). The new lift method demonstrated an average
of 173.97 Ibs/in2. reduction in compression at the L5-S1. There was a significant difference found
when comparing means of the old lift to new lift using the Minitab(TM) Version 21 paired t-test, p-
value: < 0.00, see Figure 1.

Boxplot of C1, C2
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Figure 1. Box plot with significant differences in total compression mean scores and 95% ClI
for Lift 1 and Lift 2

All of the lifts performed using the old method were above the action limit of NIOSH AL of 750
Ibs/in2, see Figure 2 whereas, the second method had two lifts below the AL, see Figure 3 and 4. Two
of the subjects were still above the AL after incorporating the new method, 918.62 Ibs/in2 and 1046.98
Ibs/in2 respectively. No lifts were above the MPL. Shear forces were also evaluated using Minitab™
version 21 paired t-test for differences. Significant differences were found p-value 0.003, see Figure 6.

Compressive force due to load and compressive force due to upper body weight (UBW) increased on
each subject with the new lifting method, however, every other measurement was improved with the
new method. Total compressive force, total shearing force, total torque or bending moment, total joint
reactive force, erector spinae force, compressive force — erector spinae, shearing force due to load,
shearing force due to UBW, and shearing force — erector spinae were all reduced on all four subjects
using the new lifting method, see Appendix.
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Figure 2. Total L5/S1 low back compressive forces compared to NIOSH AL & MPL
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Figure 3. Total L5/S1 low back compressive forces compared to NIOSH AL & MPL
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Figure 4. Total shearing forces of L5/S1 compared to AL & MPL
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Figure 5. Total shearing forces of L5/S1 compared to AL & MPL
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Figure 6. Box plot with significant differences in total shear mean scores and 95% CI
for Lift 1 and Lift 2

4. DISCUSSION

The study aimed to investigate the degree of spinal compression experienced by workers while lifting
materials of the same weights from ground level to measure and evaluate whether an alternative lifting
method could reduce spinal strain. The findings suggest that the Powerlift™ technique does offer a
significant reduction (p-value < 0.05) for total spinal compression and shear forces in the lower back
compared to the traditional approach to lifting. Our pilot study offers valuable insights into the
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potential impact of lifting techniques on lower-back stresses. Prior research has found variations in
compressive forces based on lifting techniques (Faber et al., 2009; von Arx et al, 2021; Washmut,
McAfee and Bickel, 2022). Faber and colleagues (2021) found reduction in compressive forces using
the straddle lift, which is similar to Powerlift™, compared to both stoop and squat lift methods.

The results of the current pilot study demonstrated substantial forces in the low back when lifting a 35
Ibs crate. Total compressive forces associated with the commonly taught squat lift ranged from 876
Ibs/in2 to 1212 Ibs/in2, all above the NIOSH AL. Gilkey et al. (2010) examined several lifting tasks
using Ergomaster™ seen on construction sites and found forces ranging from 649.0 lbs/in2 to 1,938.4
Ibs/in2. The investigative team looked at 10 job tasks commonly performed on residential construction
sites, five easy and 5 hard. The five low stress tasks were associated with bending forward without
lifting to lifting small items only. Low back compression for easy tasks did not exceed 805.1 Ibs/in2.
The five hard tasks involved lifting objects ranging from a few Ibs. to 150 Ibs and generated maximum
compression values exceeding the NIOSH MPL (Gilkey et al., 2010). Faber and colleagues (2021)
evaluated four different lifting techniques with loads ranging from 10 to 20 kgs. Researchers found
compressive loads below the NIOSH MPL with loads of 20 kgs regardless of lifting technique.

The old squat-style lift reveals compressive forces above the NIOSL AL which suggest risk is present
even when lifting a weight thought to be safe (Waters, 2007). The new lift style decreases compressive
forces by an average of 173.97 Ibs/in2. Biomechanical advantages are associated with the newer lifting
technique, commonly known as Powerlift™. Although the compressive forces at the L5-S1 segment
still exceeded the recommended action limit in some cases, the new method showcased notable
improvements in multiple measures of low back stress compared to the conventional lifting approach.
The reduced total compressive force, shearing forces, joint reactive force, and erector spinae force
suggest the potential benefits of adopting the Powerlift™ technique may help to mitigate the risk of
back injuries among material handlers.

However, it is essential to note that while the new lifting method showed improvements in most
biomechanical measures, some subjects still exceeded the NIOSH AL. We advocate for individualized
training and the implementation of the Powerlift™ whenever possible. The variations among subjects
emphasize the importance of personalized ergonomic interventions and training tailored to individual
characteristics and capabilities.

The study’s findings align with existing literature that emphasizes the association between MMH and
the prevalence of low-back injury and resulting LBP. The identified risk factors, including poor lifting
techniques, inadequate ergonomic designs, and suboptimal working postures, corroborate previous
research highlighting the multifactorial nature of musculoskeletal disorders in occupational settings.
Moreover, the study's focus on assessing the effectiveness of alternative lifting methods contributes to
the ongoing discourse on the inadequacy of conventional training approaches in preventing back
injuries.

S. LIMITATIONS

This pilot study has several limitations. The sample size is small and a larger sample would yield more
robust findings. Loads must be smaller to allow straddling and thus the technique may not work for
larger containers and awkwardly shaped loads. The Ergomaster™ software requires the accurate
identity of specific landmarks to determine biomechanical angles, vectors and load moments. It is
possible that minor errors may have been made in the marking exact locations of each body part. Errors
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could have a differential effect that could push findings either toward or away from the null. Inferences
associated with this pilot study should be made with caution.

6. CONCLUSION

In conclusion, the investigation sheds light on the significant impact of different lifting techniques on
spinal compression during MMH tasks. The study supports the potential efficacy of the Poweflift™
technique in reducing biomechanical stress on the lower back compared to traditional lifting methods.
However, while the newer technique displayed promising improvements, it did not universally reduce
stresses below recommended safety limits (NIOSH AL) for spinal compression in all subjects. We
recommend additional research will a large sample size.

None the less this team advocates for a new approach to MMH, ergonomic interventions that reduce
and/or eliminate low back stresses coupled with effective training programs tailored to individual
capacities and limitations (Comeau, Gonella and Lauzier, 2020). We also advocate incorporating the
Powerlift™ methods for MMH. Incorporating advanced training methodologies that actively engage
employees, such as behavioral-based techniques could enhance safe work practices, reduce stresses and
prevent back injuries among material handlers.

Further research should explore engineering and personalized ergonomic solutions, considering factors
like body morphology, strength, and work environment variability. Engineering is optimal but not
universally available or applicable to all MMH tasks in all industries. Additionally, investigating the
long-term effects and sustainability of implementing alternative lifting methods in diverse occupational
settings will provide valuable insights into developing comprehensive strategies to safeguard MMH
personnel from potential injuries and discomfort.

The findings underscore the need for continuous improvement in ergonomic practices, lifting
techniques, and training protocols to address the persistent challenge of occupational LBP among
manual material handlers. Ultimately, prioritizing worker safety and health through evidence-based
interventions remains crucial in minimizing the burden of musculoskeletal disorders in the workplace.
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