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Abstract

Within this document we will be discussing the safety and efficiency of the hospitality industry 
specifically regarding events, such as conferences, banquet dinners, cocktails, and exhibitions and 
how it effect the overall turnover rate of the industry. One of the greatest areas for concern is the 
amount of food service workers suffering from musculoskeletal disorder relating to lower back 
pain. The hospitality industry is one of the largest industries in the world worth around approxi-
mately 3953 billion worldwide but on the flip side it also has statistically one of the largest turnover 
rates of employees for all industries hovering around 70-80% annually (Roosted, 2023)
. Throughout this report we will be taking a deep dive into why this is the case and if the improve-
ment of safety and efficiency within the industry would be able to drop this percentage at all. 

The solution to this problem which will be discussed throughout this report could lie in the creation 
of new technologies or equipment for food and beverage servers. From initial findings it can be 
seen that innovation within the hospitality industry has lacked for generations. With better equip-
ment we could be making the jobs of hospitality workers much easy. Take the round drink serving 
tray for example, when was this invention created and why hasn’t anyone iterated on this idea to 
make the lives of hospo workers easier. Is it a fact of money or just that the current solution gets 
the job done. Within this report we will look to see if there is any way of making hospitality workers 
jobs easier, in turn hopefully lowering the staggering amount of employment turnover and keep-
ing skilled workers in the industry for longer. 

The solution to this problem discussed through this report will be backed up by academic sec-
ondary research, survey results from hospo workers themselves and interviews with high-ranking 
hospitality employees from the industry. The value this solution will bring to one of the largest in-
dustries in the world will be paramount to the success of the industry in the long run. 

The importance of this report is integral to keeping the hospitality industry moving towards a bet-
ter future. Being of the highest grossing industries in the world isn’t easy when you have to keep 
training new staff every few months to make up for the losses of high value skilled employees. So 
read on if you would like to find out how we will do that. The report will start of by talking about the 
topic in depth, we will then go over the research conducted and how it backs up the point being 
made and finally we will talk about the design implication which will be put forth due to the find-
ings from the research.  
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Introduction

Throughout this report we will be discussing and going over the safety and efficiency within the 
food and beverage industry in relation to work related musculoskeletal disorders (WMSD). Within 
the industry workers perform many repetitive motions and are forced to hold their bodies in cer-
tain positions to complete the tasks required of them. In turn it causes many WMSD as reported 
as affecting 6.9 million Australians in 2014-15 second to only substance abuse disorders. The NDS 
identifies almost 125000 claims in 2015-16 in relation to WMSD for works compensation claims, of 
50% were seen to be serious claims resulting in one week loss of work for the user. These conditions 
are serious reasons to be concerned especially within the hospitality industry where repetitive 
physical tasks and motions are most prevalent within the workforce. The lack of innovation around 
this problem in terms of tools that workers use to get the job done is either resulted from poor lack 
of judgment and recognition from designers or poor care for workers from employers. 

The aim of this project is to understand more about this condition in relation to food service work-
ers and find out a way to make their jobs safer and easier to complete without the cost of WMSD. 
Throughout this report we will go over a literature review of the topic detailing the already known 
problems with work related musculoskeletal disorders and all other injuries through academic 
sources. We will go over what has been studied previously, key concepts in the area and what is 
the current state of the art in terms of WMSD as well as opposite opinions. We will touch on re-
search methodologies used within this report, why they were chosen and how the research was 
conducted. Then we will looks at how the data was analysed and what were the results. Finally, we 
will discuss what does it all mean and how does the research relate to the literature review and 
how it adds knowledge to the research gap aswell as what this means for design and the impli-
cations around it, problems and opportunities identified due to research and some initial concept 
sketches on how this problem could be solved from the use of a designed product intervention. 
Obviously, the whole problem with WMSD in hospitality cannot be solved through one product but 
hopefully we are able to solve it in some way shape or form. 

Section 1 - The topic
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Section 1 - The topic

Literature Review

Throughout this section we will be looking at the current state of research conducted within safety 
in the hospitality industry. Will be going over common health and safety risks, why these cause 
labour shortages, frequency of accidents and types of hazards endured, near miss incidents, 
safety and ergonomics and musculoskeletal disorder due to health and safety issues. Finally, we 
will identify gaps in research which will then be used to create areas for future research. 

Common health and safety risks in the food and beverage industry is vast and ever changing as 
is the industry. Some risks to safety are much more important and common though and these 
are the risks we will be going over now. Slips trips and falls are common within the industry and 
are something that is unavoidable due to the nature of work being conducted. Measures can be 
taken to avoid such injuries such as good housekeeping and avoiding staff rushing. One is easier 
than the other though, as staff are often required to rush around to complete their required jobs 
efficiently. Another major injury risk comes from poor manual handling in the main cause of mus-
culoskeletal disorders which we will get more into later. According to workplace health and safety 
Australia 92% of serious claim injuries in the hospitality industry arose from musculoskeletal disor-
ders with 48% of body stressing disorders coming from musculoskeletal disorders (Safe work Aus-
tralia, 2015). They also claimed that the most commonly affected areas of the body were claims 
relating to the hand, fingers, and thumb accounting for 22% of serious claims with back injuries 
coming in at a standalone 19% of all serious claims (Safe work Australia, 2015).. They also reported 
that cuts from glass totalling 12% of all industry wide serious claims. Staff once again are in major 
rushes to complete their duties making proper manual handling a thought far in the back of their 
mind. These can cause lifelong musculoskeletal disorders and even have the chance of staff be-
ing unable to return to the same line of work. Cuts from broken glassware are another unavoid-
able risk to servers when carrying trays day in day out to complete their jobs. The way trays are 
designed doesn’t give users the benefit of doubt, one wrong move and users are picking up glass 
from the floor with the chance of cutting themselves or guests cutting themselves. Finally burns 
from hot liquids is another common safety risk endured by servers and is why wearing proper PPE 
equipment is required when completing these tasks. 
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Section 1 - The topic

Literature Review

 (Safe work Australia, 2015)
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Literature Review

Next, we will touch on current knowledge on what is currently causing staff shortages within in 
the industry. According to the federal bureau of statistics, as of November 2022, 1 in 10 hospital-
ity employees left or changed jobs (Adams, 2022). That is 10% of all food and beverage workers 
leaving their jobs for other jobs. This number can be accounted mostly to the covid 19 pandemic 
which has exacerbated the already physically strenuous task along with low wages that these 
staff have had to endure. The pandemic had various effects on these workers such as their jobs 
being minimised or doubled over the pandemic due to the needs of the industry and econom-
ic struggles the country was in (Achenza, 2022). This has left a bad taste in hospitality workers 
mouths, having most re-evaluate their lives and searching for other avenues of work. In turn this 
is having massive implication for safety within the industry. The loss of experienced and capable 
employees is putting a strain on the industry and also a strain on workplace safety (Usccg, 2021). 
This comes down to having to hire new staff with none to very little experience in the industry. 
Employees are at the highest risk of injury during their first 12 months at a job due to not being 
familiar with their tasks (Looking Ahead to 2023, 2023). This is exacerbated by the fact that the 
loss of capable staff makes it harder for employers to train staff in completing their jobs safely 
as their previous avenue would have been through these more skilled staff members who are 
now gone.

Section 1 - The topic

The food and beverage industry has recently seen as increase in the mechanisation of the in-
dustry. Seen as having an effect in the increase in work volumes and the increase in repetitive 
or monotonous tasks. These are usually associated with increased incidence of musculoskeletal 
disorders (Upper limb/lower back disorders). Another recent trend is the increased noise level 
within the industry causing many workers to have hearing related impairments. The below table 
shows types of hazards  identified  in  the  industry and their frequency related to each other. (At 
sparkling beverages)
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Literature Review

Section 1 - The topic

As can be seen in the above graph physical hazards can be seen as the outlier with much high-
er frequency rates, with ergonomic hazards coming in second and finally chemical hazards. This 
graph shows us that physical hazards such as repetitive or monotonous task have a very big 
affect on the safety and efficiency of the industry. Ergonomic hazards coming in second should 
show the industry how important having more ergonomic equipment is to the safety of their 
workforce. From the book occupational health and safety of the food and beverage industry 
they listed the highest ranked issues within the industry, things such as Ergonomics, consider-
ing health, safety and ergonomic issues at the concept and design stage and back injuries as 
major areas for improvement within the safety framework for occupational health and safety. 

Finally, we will go over musculoskeletal disorders (MSD) which are most common in laboursome 
jobs such as the hospitality industry and those of food service workers. MSDs are high incidence 
and prevalence problems worldwide. The world health organisation defines the disease as in-
duced or aggravated by work or occupational related tasks such as repetitive motions or phys-
ically strenuous lifting tasks. According to the European disease statistics in 2005, work related 
musculoskeletal disorders accounted for 38% of all occupational diseases (European Agency for 

Safety and Health at Work, 2019). That same year the UK’s health safety executive reported that 
WMSD accounted for 39% of all work-related injuries/diseases in Great Britain (Peng et al., 2021). 
While in the US a survey reported 24.8% of lower back pain in employed adults (Peng et al., 2021).. 
The ministry of labour for Taiwan in 2018 reported that WMSD ranked first for occupational diseases 
accounting for 37.7% from Taiwan’s occupational disease and injury system. Within 2022 work-
place safety and health report from manpower, WMSD ranked second in occupational diseases 
with 340 serious cases worldwide (Ministry of Manpower,2022). WMSD risks for the food and bever-
age industry have been specifically identified as characterised by having long hours, prolonged 
standing, repetitive and fast hand movements, leaning forward and carrying/lifting heavy objects. 

(Musungwa & Kowe, 2022)
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MSD incident rate event occurrence. 
https://doi.org/10.1002/1348-9585.12214

As can be seen on the above table from a Taiwan study around work related musculo-
skeletal disorders MSD affects a large amount of people approximately 34000 people in 
just Tawain alone with a crude incidence rate of 4.33 percent per 100 person years. Be-
yond the obvious problems this causes for food service workers, employers also en-
dure high costs due these injuries such as absenteeism, loss of productivity, increased 
health care, disability, and workers compensation costs. This should make it paramount 
to employers to making the job less risky and safer by implementing ergonomic solutions.

Section 1 - The topic

Literature Review

 As can be seen from the graph and backed up by the CDC the 
age groups between 25-54 accounted for 79% of all WMSD cases.
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More male than females were affected as were more white than Hispanic employees (CDC,2023). 
The manufacturing and services industry such as food service workers accounted for half of all 
WMSD cases. The institute of medication estimates the economic burden causes by these diseas-
es’ accounts for 45 – 54 billion worldwide annually due to compensation costs, lost wages and lost 
of productivity.  Liberty Mutal the largest workers compensation insurance provider believes that 
MSD injuries cost employers 13.4 billion annually.

Literature Review

Section 1 - The topic

Throughout this literature discussion section, we have discussed many factors relating to safety 
in the food and beverage industry. Information that can be found that could impact safety has 
been discussed though there are some areas of research that were hard to find or non-existent. 
These research gaps I will be undertaking myself for the next section of this report. These gaps in-
clude information specifically relating to Events side of the food service industry as this is an area 
where I believe there could be some major safety problems. Other gaps are things such as how 
these safety risks effect workers efficiency in return, how injuries/MSD affect the industry, how the 
industry should be investing in more ergonomically centred equipment, what service item causes 
the most harm within the industry and reason for labour shortages beyond physically strenuous 

tasks.
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Section 2 - The Research

Research

Within this section we will be going over the primary research methods and methodologies used, 
why they were chosen and how research was conducted. This information is all relevant data when 
trying to understand how the gaps in the research were able to be closed with insider information. 

As for this report the methods used to gather insider information was a survey and inter-
views. The survey was chosen to gather quantitative information from hospitality workers 
specifically in the events food service sector. The information was gathered through sending 
the survey to specific participants in order to get the information wanted from the right peo-
ple. The reason it was sent to specifically events food service workers was due to the lack of 
secondary research out there in correspondence with such specific types of work. The tool 
used to conduct this survey was google forms as it has a free and easy system to under-
stand and set up survey. The first question in the survey asks them whether or not they are 
happy with their data being used within a research report as to gather this information eth-
ically. Survey questions were aimed around gathering information from a broader range of 
users while the interviews were used to gather specific longer answer information from users. 

As for interviews, this method of research was chosen to gather more qualitative data from us-
ers in the events food service sector. Users chosen were long time members of the industry with 
over 5 years of experience within specifically the events food service sector. To gather informa-
tion efficiently a recorder was set up to gather audio data from interview and later transcribed 
into text for easier data analysis. Total amount of interviews conducted was 2 and both users 
signed off on the consent form for the use of data within a research report. Both were hap-
py with audio recording but did not consent to audio recording being submitted into assess-
ment rather transcription. Interviews were chosen as they were able to give a more in depth 
understanding of the events food service sector in relation to health and safety. As well with 
the opportunity for expanded discussion not possible from a survey format of data gathering. 
All interviews were face to face interviews and were very helpful in gathering qualitative data. 

Overall, these are all relevant facts in how primary research was conducted, methods chosen, 
why they were chosen, type of information gathered from research type and how they were 
gathered ethically. Next, we will go over all relevant data gathered through these interviews. 
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Analysis & Findings

Section 2 - The Research

In this section we will be going over all primary research data gathered through surveys and 
interviews in order to close the gap in research identified through the literature review. First, 
we will go over how the data was analysed followed by the results supported by graphs and 
charts to better visualise data given. We will go over the most relevant data gathered and 
why, finished off with a brief summary of finding and how this helps close gap in the research. 

Data from the survey was analysed using an excel spreadsheet to gather counts of most frequent 
answers to questions. Through excel I was able to categorise even open answer questions into spe-
cific categories of answers to gain a frequency number for the answers telling me what the most 
common answer is attained through each survey question. For example, things questions such as 
“what would you consider to be the most common safety/risk or workplace injury in the industry?” 
were answered with freely worded short answer sentences. In which I went through all answered and 
categorised them into specific areas such as cuts, burns, MSD related ect giving them a frequen-
cy number. Other questions were just multiple choice in which they were easier to gather data for 
being that they were already categorised and numbered with frequency/percentage of answers. 

We will now go over the results of such survey. Through the survey we asked questions specifi-
cally to food service events employees about safety risks and injuries sustained as well as glass-
ware handling related questions to gather more specific information tied to health and safety 
within events food service. Firstly, it should be mentioned that there were 22 responses to the 
survey. Most relevant data will be discussed as some questions came back somewhat incon-
clusive. One of the more intriguing questions asked throughout the survey was “what would you 
consider to be the most common safety/risk or workplace injury in the industry?”. This question 
was asked to gain specific insight into the injuries sustained within the events hospitality sector. 
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Section 2 - The Research

As can be seen in the pie chart above the majority of answers related to cuts, followed closely 
in second by musculoskeletal disorders (MSD) and back pain which relates closely to MSD. Slips, 
trips and fall and mental health coming last but still massive injury risks. This shows us that MSD 
related injuries are frequent and major problems within the events food service industry and 
something that still hasn’t been completely resolved within the industry. Cuts and burns also 
being major factors for health and safety. Due to there being a lack of research online about the 
use of service trays, some questions were aimed at gaining quantitative data about the use of 
service trays and their safety. Firstly, it was asked as to whether service trays are useful, efficient, 
both or outdated. Through this question 18% of respondents said that they were outdated ways 

of transporting beverages.

Another useful piece of data is that 28% of respondents found them to be useful but not ef-
ficient. 95% believe trays to have a slight learning curve and 64% have spilled a drink on a 
guest. While 36% believe that injury risk has added to the labour shortage in the industry. 

Next, we will go over data gathered from the 2 insider interviews conducted on food and bev-
erage employees within the events sector. Data analyses for these interviews was completed 
through identifying and labelling meaningful segments of text, transcription of audio, grouping 
similar meaningful segments into categories and organizing them into themes that capture 
ideas or patterns in data. Finally, I analysed both interviews side by side to gather there themes 
and find out what both interviewees share as common viewpoints to get the most out of the data. 

Analysis & Findings
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Analysis & Findings

Section 2 - The Research

To get the most relevant information from both interviews I will go over the main themes that 
share a relationship between both interviewees. Firstly, both interviewees believe that safety 
risks have detrimental effects on the hospitality industry and that these risks can lead to re-
duced efficiency, increased turnover, and potentially negative impacts on the industries rep-
utation. Both interviewees believe that cuts, slips trips and falls as well as lower back pains are 
major hazards within the industry in terms of safety and efficiency. They go on to say that the 
food service side of the industry has high susceptibility to lower back injuries due heavy lift-
ing in awkward positions. It is believed that reducing risks in the industry can lead to increased 
productivity and efficiency with completing tasks. In terms of ergonomic investments both in-
terviewees see importance in investing in ergonomically healthy products and believe they 
can go on to reduce injury rates, makes tasks easier and closes the skill gap if implement-
ed properly. In turn it was found that physical strain is a major reason for staff turnover rate 
and interviewees believe that ergonomically healthy products that could reduce this strain 
could also reduce staff turnover rate in the industry subsequently. They believe that the most 
harmful service tools in the industry are trolleys and service trays. With service trays in partic-
ular being quite harmful especially in cocktail events in relation to lower back pains/injuries. 
Finally, in terms of reducing harm to user’s, interviewees believe that answer to reducing back 
strain when using trays comes down to distributing weight more efficiently to reduce strain.

To summarise the main findings found 
help to close the gap in research identi-
fied within the literature review and help to 
give a better understanding of the nature 
of safety and efficiency within the events 
food service industry. Information gathered 
gives us a greater understanding on what 
is causing the lower back pain in employ-
ees of the specific industry and hopefully 
helps in creating an opportunity for design 
in significantly reducing the musculoskele-
tal disorders caused by these problems and 
creating a safer workplace for these users. 
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Discussion

Section 3 - Discussion and Design Implication

Overall, what the research conducted both primary and secondary is telling us is that muscu-
loskeletal disorders mainly within the back region and cuts from broken glass are the two main 
injury concerns within the industry. Between those two injury concerns lies approximately 62% 
of all injuries within the hospitality industry. Primary research conducted relates to the content 
in the literature review by addressing the same safety concerns but on a deeper level. How 
these injuries occur and why including 2 expert interviews which go into much greater depth 
of why and how these injuries occur. The primary research conducted also fills vital gaps in the 
research which were unable to be found in up-to-date databases. Such gaps include infor-
mation specifically targeting safety within the hospitality events industry. Very little exists online 
for information regarding this specific sector and the expert interviews within the research are 
conducted by experts in this sector as well as the survey participants are specifically within the 
events hospo sector. Other research gaps addressed within the primary research include how 
safety risks affect efficiency rates of workers in return which was heavily discussed through the 
two expert interviews. How safety risks affect the industry in return, how or should the industry 
be investing in ergonomically safe products, what service item/tool creates the most harm in 
the industry and the reason for labour shortages beyond the thanks being physically strenu-
ous. These gaps in the research have all been discussed and explored through the survey and 
expert interviews which help to give us a greater overview on what are the biggest problems. 
Things such as discovering how the service bar tray in certain events/shifts such as cocktails 
can and are very much almost deadly items which workers are required to use to complete 
their jobs. Injuries in industry are responsible for reduced efficiency and increased turnover, how 
to distribute weight more effectively to reduce injuries within the industry and make glassware 
fall and break off of trays less often. Next, we will talk about design implications and possible 
innovations within the industry that could affect these problems in a positive manner. 
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Design Implications

Section 3 - Discussion and Design Implication

The finding detailed throughout this report show that there needs to be a design intervention 
into the service bar trays used within the industry. Findings have shown that between cuts from 
broken glass and extensive carrying of tray during cocktail events causing lower back musculo-
skeletal disorders in employees being major areas of concern. The design implications formed 
within this report will be focussed on designing mechanisms within trays that not only improve 
the ability for servers to not drop of slip glassware off trays resulting in broken glass they must 
clean up but also reducing lower back strain caused by carrying trays for extended periods of 
time. Design concepts will be a combination of concepts aimed at both safety problems which 
will be aimed down into one concept from each safety consideration to create and form into 
one tray design. 

As for cuts from glassware I have created multiple different alterations to mechanism that help 
users keep glassware on trays. 

As for the first concept we have a tray similar in shape to usual but with many pins sticking up 
and out of tray by spring mechanisms similar to a pin art pictured above. When glassware is 
placed onto tray pins are pushed down underneath creating a divet that the glassware can sit 
into reducing slipping and falling due to this. This also allows glassware or plates no matter the 
size to be placed on and into its own sized divet. This design approach was chosen to allow it to 
be used universally with any sizes and many different companies and not all workplaces have 
the same sized glassware.
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The second concept created for reducing cuts from glassware is the weight adjusting tray design. 
This design allows for weights to be placed inside the tray along electronic guide rails. So, if the 
tray is tilting in one direction the weights would fall to the opposite side of the tray to equalise it out 
back to a 180-degree angle. Testing would be required with this concept, but it has strong poten-
tial to be a great way of reducing fatigued users from tilting a tray a little too much that glassware 
falls off of it. Weight may make tray heavier overall though being major downside of this concept.

Design Implications

Section 3 - Discussion and Design Implication
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Final concept for reducing glassware breakage is the simplest and least innovative the of the 
bunch but comes with all the functionality required probably for a reduced cost over the others. 
Bottles/glasses are placed into a guide rack that sits over top of tray and holds glasses around 
the top stopping them from being able to tumble over. Requires slight extra effort for people to 
grab drinks off trays but also reducing the amount of drinks spilled down the backside of guests. 
Different holes are designed for different sized glasses such as wine, champagne, and beer bot-
tle. Since glassware is being placed in certain spots on tray divets can also be added to the 
bottom of tray making it absolutely foolproof when it comes to drinks falling over or slipping off. 

These next few ideas are aimed at reducing back strain caused by ex-
tensive tray carrying which can result in musculoskeletal disorders.

Design Implications

Section 3 - Discussion and Design Implication

This concept adapts a tray with a full body strap for distributing weight more safe-
ly throughout the body. This concept would allow weight to be shared between the shoul-
ders, back and waist area reducing overall wight on back for users. Fully adjustable for all 
body types and can be clipped off from waist to allow easier replenishment of drinks. Strap 
would be put on employee before commencement of shift and only clipping on and off tray 
through shift to avoid time wasted between taking a whole-body strap on and off and resiz-
ing. Concept also has possible functionality of allowing users to carry tray hands free with 
a plastic push off point which stops tray from pushing into body and possibly bumping.
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Design Implications

Section 3 - Discussion and Design Implication

Another possible concept but with a much more out there mechanism behind it is using an 
exo-skeleton motor like system similar to body camera stabilizers used in the film industry. It 
would allow the user to hold the tray of drinks with very little effort and would also stabilze it 
enough as to not allow the tray to spill over. Although this is a good and cool idea it may be too 
expensive for the hospitality industry to implement into their budget for a tray. This idea would fix 
2 problems in one but would also be the most work to make possible. The verdict on this one is a 
good idea but tough to implement in a cost effective manner.
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Conclusion

Section 3 - Discussion and Design Implication

Throughout this report we have gone over a literature review detailing all of the current knowl-
edge surrounding food service health and safety and what is common within the industry. We 
then dived deeper into primary research through surveys and interviews which allowed us to 
gain a deeper understanding and fill some of the gaps in research identified in the literature re-
view. Finally, we went over how this information could inform a product design and many differ-
ent concepts of these ideas generated that could reduce the health and safety problems sur-
rounding the food and beverage service industry. A concept or mix of concepts will be chosen to 
go forward with and design as my capstone project.
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