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INTRODUCTION 
• Important use of the railway system in society means: 

• Economical benefits
• Freedom of movement 

• Plausible causes related to the impediment of railway use and performance on 
safety critical grade employees: 

• Individual factors
• Environmental factors 
• Shift work
• Systematic factors
• COVID-19 might have imposed additional shift work related patterns
• Infrastructure disruptions
 
Technological insufficiencies 
• Individual factors 
• Physical inabilities etc

• Limited research exists on the behavioral aspects of safety critical grade 
employees' impact of railway system performance and eating habits. 

i.e. Train operations, Perway, Electrical, Signals
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IMPACT OF SHIFT WORK ON 
AN INDIVIDUAL

Atkinson et al. (2008) states the Shift-work outcome on employees' general 
state of being: 

1. Shift work= disruption of natural circadian rhythm. 

2. Shift work= (night and rotating) leads to changes in the workers’ eating 
habits. Leading to weight gain and is associated with overweight. 

3. Shift work= impacts on an individual’s physical weight, individuals tend to 
gain more weight because of the skipping of meals. 

4. Shift work= excess weight and weight is problematic to an individual as that 
weight cannot be easily lost.



SHIFT WORK ON EMPLOYEES’ 
EATING HABITS AND BEHAVIOURS

According to Atkinson et al. (2008) on the eating habits and behaviours and 
outcomes of employees of shift-workers can be summarised as follows: 

1. Shift workers= Increased food consumption versus rotating and daytime 
workers. 

2. Shift workers= Higher consumption of saturated fats and soft drinks. 

3. Shift workers= Tend to skip more meals and reduction in the mealtimes and 
   breakfast. 

4. Shift workers= Higher meal intake. 

5. Shift workers= Higher energy dense food and higher increase of snacking. 

6. Shift workers= Participate in less physical activity. 



SHIFT WORK ON AN EMPLOYEES' 
BIOLOGICAL OUTCOME
According to Atkinson et al. (2008) on eating habits and biological 
outcomes: 

1. Shift work= Disrupts the circadian rhythm and the normal diurnal pattern of 
social and family life.

2. Shift work= Impacts on the metabolic and endocrine responses and other 
nutritional because individuals are not designed for nocturnal intake of energy 
and nutrients.

3. Shift work= Decrease in Glucose tolerance from morning to night and 
nocturnal eating increases the LDL/ HDL Cholesterol ratio.  LDL is “bad” 
cholesterol and HDL is “good” cholesterol. Therefore, LDL must always be 
lower than the HDL.

4. Shift work = Cardiovascular risk factor included as a result of high LDL/ HDL 
Cholesterol ratio. 



SHIFT WORK ON AND EMPLOYEES' 
BIOLOGICAL OUTCOME
According to Atkinson et al. (2008) on eating habits and biological 
outcomes: 

1. Shift work= Nocturnal eating has been found to be associated with the 
increase of the triacylglycerol. 

2. Shift work= The triacylglycerol there which is the major lipid component is said 
to be higher levels in the evenings/ at night and increases at 0.2  mmol/l at 
night. 

3. Shift work= It is said that the insulin is an activator of the lipoprotein lipase, 
which is the said to be an important enzyme to reduce the triacylglycerol 
clearance that in turn reduces the reduction if the lipoprotein lipase. 



SHIFT WORK ON AND EMPLOYEES' 
BIOLOGICAL OUTCOME
According to Atkinson et al. (2008) on eating habits and biological 
outcomes: 

1. Shift work= Studies show that the lack of adjustment of circadian rhythms at 
night is associated with the increase insulin resistance and lipid intolerance. 
Which would imply that a decrease insulin resistance is what is required for the 
body to act optimally at night, and therefore nocturnal eating is counterintuitive 
of the where insulin is concerned. 

2. Shift work= A reduction to insulin sensitivity of the body is the important factor 
in the development of diabetes.

3. Shift work= At night the body is does not utilise more glucose, the rate at 
which insulin is secreted and released is reduced. 



SHIFT WORK ON AND EMPLOYEES' 
BIOLOGICAL OUTCOME
According to Atkinson et al. (2008) on eating habits and biological 
outcomes: 

1. Shift work= As a result, shift-workers who eat at night are impacted because 
there is a less insulin secretion for all glucose stimulus and substances 
compared to the daytime. 

2. Shift work= There is less glucose utilization at night because this has been 
attributed to a decrease in the glucose brain metabolism during the slow wave 
sleep. 

3. Shift work= Impacts on the gastrointestinal activities. 

4. Shift work = Found that when there is direct light in the evenings there is a 
reduction in the bodies ability to absorb carbohydrates. 



COVID-19 PANDEMIC LOCKDOWN 
AND LIFESTYLE CHANGES
According to Palmer et al. (2021) COVID-19 Pandemic lockdown posed the 
following changes: 

COVID-19 Pandemic Lockdown=  Job losses in Europe were reported. This has 
been the case also in South Africa and other parts of the world. 

COVID-19 Pandemic Lockdown= Reports of stress amongst individuals as well  
anxiety, feelings of loneliness, and uncertainty. 

COVID-19 Pandemic Lockdown= The increase in physical activity and alcohol 
consumption in some parts of the world, and in other instances a decrease in 
other parts. 

COVID-19 Pandemic Lockdown= Weight changes have also been observed. 



COVID-19 PANDEMIC LOCKDOWN 
AND LIFESTYLE CHANGES

According to Palmer et al. (2021) COVID-19 Pandemic lockdown posed the 
following changes: 

Factor 1= Stress casual link to weight gain. 

Factor 2= Changes in the food types consumed. 

Factor 3= More snacking also considered the reason for weight gain in 
individuals in this instance a sample of student nurses. 

Individual factors: Palmer et al. (2021) states that  individual factors such as being 
overweight, obesity and older age are playing a role in weight changes. 

Note: that student nurses or qualified nurses though are typically exposed to shift 
work and irregular work schedules. 



COVID-19 PANDEMIC LOCKDOWN 
AND LIFESTYLE CHANGES

• According to Palmer et al. (2021) discussion points of the paper illustrate  
the following in 827 sample German students:

 

-Apparent weight changes in students were found due to the 
lockdown.
-Increased and decreased body weight. 
 

-Food intake changes were seen for the sample which included less 
intake of meat products, sausage, and less in ready meals.
-Comfort food consumption increase and included, sweets, cakes, (high 
in sugar and high in fat). This was associated with emotional eaters.
-Increase in the consumption of alcohol. 

-Noticeable lifestyle changes as well were apparent. 
Increased food preparation time.
-20% reported personal job loss and income.  
-Smoking increased. 

Weight 
changes

Consumption

Lifestyle 
changes 



FACTORS FOR A “NEW DIET” 
IN COVID-19 TIMES
• Atkinson et al. (2008) mentions that the diet of the shift workers can be 

attributed to the following factors. 

• Factor 1: Lifestyle habits

• Factor 2: A lack of understanding and awareness

• Factor 3: The working schedules 

• Factor 4: The availability of food at workplaces/ work sites. 

• Factor 5: Very few studies conducted on physical exercise interventions for 
shift-workers. 

• Therefore,  there is little research that has been conducted on the adoption of 
a balanced diet and physical activity in shift workers due to the. Inconsistency 
of methodologies or interventions introduced, sleep deprivation, disturbed 
circadian rhythms, disrupted personal life. 



SAFETY CULTURE IN MEDICAL 
MATTERS FOR EMPLOYEES

• According to Naevestad et al. (2021) Safety Culture is considered as the ways 
in which the organisation acts and thinks safely towards the recreation of social 
settings for people. 

• Safety culture seeks to provide safety interventions that would facilitate positive 
safety behaviours. 

• The safety culture of organisation is usually measured through the near 
misses, incidences, occurrences, investigations and accidents which is 
numerically determined in percentages and can be compared to previous years 
where safety performance is concerned. 

• The RSR SMS Determination makes provision for the operators to comply to 
safety culture in clause 8.1 Leadership and 8.1.3 Safety Culture specifically. 

 



SAFETY CULTURE IN MEDICAL 
MATTERS FOR EMPLOYEES

 

 



PROBLEMS IDENTIFIED FOR 
SHIFT WORKER EMPLOYEES
1

• Problem 1: Inadequate canteen facilities at sites = greater reliance on tuck- 
shop facilities with less healthier food options. 

2
• Problem 2: Tuck-shop facilities provided more unhealthy snacking food items 

and less solid or healthier food options or reliance on vending machines. 

3
• Problem 3: Snacking alternatives are not provided. Snacking replaces 

appropriate eating times of a well-balanced meal.  

4
• Problem 4: Problems with the implementation and maintenance of physical 

activity especially for shift-workers more especially nighttime workers.  

5
• Problem 5: Likelihood of reduced cognitive performance for workers who are 

regularly on nighttime shift work. 

6
• Therefore: Impacting safety culture practices where nutrition is concerned as 

unhealthy eating is prioritised, promoted and easily accessible.



ERGONOMICS REGULATIONS: 
ERGONOMICS PROGRAMME

• The Department of Employment 
and Labour- Occupational Health 
and Safety Act, 1993 Ergonomics 
Regulations were Gazetted by the 
Government on the 6th December 
2019, under section 43 of the 
Occupational health and Safety 
Act, 1993 (Act No. 85 of 1993).

  
• The Promulgated Ergonomics 

Regulations  Clause 8. 

• Regulations 6 and 8. 



ERGONOMICS & ERGONOMICS 
PROGRAMME DEFINED

• According to International Ergonomics Association (IEA) defined as the scientific 
discipline concerned with the understanding of interactions among human and 
other elements of a system. 

• The Ergonomics programme includes the multidisciplinary approach in identify, 
analysing and providing solutions to the proposed domains within ergonomics 
namely, physical, cognitive, and organisational.

• Enhances the already existing Occupational and health and safety Requirements 
with an organisation. 

• Organisations, business and institutions are therefore required to implement an 
ergonomics programme suitable for that line of work, activities and tasks. 



ERGONOMIC PROGRAMME 
REQUIREMENTS 

• Hutchings (2020) indicates that the ergonomics programme should include: 

• Suitable policies, processes and procedures for the management of the ergonomics in 
the workplace. 

• Provide the opportunity for training and development/ education and awareness
 
• Enhance and cultivate the medical surveillance programme with identified ergonomic 

risk exposure. 

• Should form pat of the organisation’s safety culture practices and lastly should be able 
to

• Sustain itself through participatory engagement of staff from top to bottom. 



ERGONOMIC RISK ASSESSMENT

• The Ergonomic Risk 
Assessment assist to 
identify, analyse, evaluate 
and prioritse the risk 
exposure  to ergonomic 
risks.

• Noise 
• Temperature 
• Ventilation 
• Light 
• Poor display of visual 

technology 
• Fatigue related risks
• Poor designed shifts etc. 

Possible risks



ERGONOMICS AND MEDICAL 
SURVELLIANCE 

A weight management programme application called DIET which is an 
acronym for:

• D - Doing the process of 

• I - (it) eating, and exercising right 

• E – Enough 

• T – Times



PROPOSED ERGONOMICS 
PROGRAMME 

1 • Solution 1: Education and Awareness on the reversal of obesity and diabetes. 

2
• Solution 2: The reduction of food consumption at night for shift workers and 

providing a balanced diet intervention. 

3 • Solution 3: Reduction of the consumption of saturated fats and soft drinks. 

4 • Solution 4: Adoption of appropriate meal intakes. 

5 • Solution 5: Provide alternative snacking options. 

6 • Solution 6: Inclusion of physical activity intervention particularly for shift workers. 

7
• Solution 7: Inclusion of rest period during nocturnal work duties for shift workers. 



PROPOSED 
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PROPOSED ERGONOMICS 
PROGRAMME 

Specific facts related to obesity and diabetes and ways it can reversed. 

In this context the diet plan should not be extreme or complicated to follow. Here the suggestion would be the 
employee to complete a survey that would indicate the unhealthy foods they are likely to eat on a list and to replace 
only two starting off with 2 weeks, 4 weeks, 6 weeks and at each end of two weeks to document the changes if any- 
baseline measurements.  

The support of the business is crucial in order that appropriate foods are provided at operator site and removal 
and or replacement of healthier eating/ snacking options for stuff. 

Onsite work out station facility to be consider where employees can participate in light exercise inclusive of 
stretching, toning dumbbells and a walking area to take several laps in an exercise conducive environment. 

Allowing for napping times for night shift workers in a conducive sleep area for employee with the appropriate noise 
restrictions and  light. The sleep area should not contain gaming facilities or technology that could distract the employees. 
As well as to double up the nigh- time shift workers with staff on duty. 



PROPOSED ERGONOMICS 
PROGRAMME 

• Simple solutions that are easy to plan, are do able and easy to check, have a 
better probability of short term and long-term positive outcomes on the 
end-user. 

• The avoidance of drastic changes is what is key in facilitating the lifestyle 
changes, altering of work schedules, availability of food, minimal introduction 
to physical activity and exercise regimen and rest periods within the shift 
workers schedule (optional).  

• A mobile application that incorporates the work-life balance for employees 
specific to shift-workers. 

• An application tailor made for shift- workers (safety critical grade employees).
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