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Abstract 

Participation in sports requires using Personal Protective Equipment (PPE) to preserve athletes’ well-being. Although equipment 

may negatively impact performance, governing bodies often impose standards on participants subject to their jurisdiction. 

Although the vast majority of new products are incremental innovations, radical innovation still attracts design researchers' and 

professionals' attention. The design of complex systems needs the expertise of various kinds: designers are fundamental in 

conceiving innovations in response to developing ways of product use and customer needs, despite they must face product 

standards, which often act against product innovation. Despite product innovations benefiting consumers in many markets, they 

do not necessarily benefit consumers in sports PPE markets. In this paper, the author reflects on an ethnographic case study and 

the importance of the involvement of end and co-dependent users in the design of sports PPE. For this study, the design of the 

Australian safety vests for jockeys, frequently overlooked, was examined for incremental innovation and its relationship with its 

standards. This was inspiring to consider an assessment of design values in designing product standards in the sports field. As 

co-design is increasingly applied across multiple sectors, there is a huge need for practical design guides to support product 

development and co-designing with users. Further research in this field is highly recommended. 
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1. Introduction 

Information systems and the latest technologies transform 

our world: consequently, the attention to integrating moral 

values into the conception, design, and development of 

emerging technologies became increasingly significant [1]. 

Besides, direct attention should be given to the value aims and 

assumptions of a particular design. Innovation possesses a 

pivotal role in enhancing product performance and customer 

benefits: thus, designers are those playing a key role in con-

ceiving and actioning innovations in answer to developing 

conditions of use and customer needs. Following the 

COVID-19 pandemic, people’s lifestyles and habits have 

changed: particularly, the healthcare system is now almost 

forced to provide services in everyone’s houses [2]. Therefore, 

technology stepped up with a more crucial role in supporting 

those needs with the aim of improving both the quality of life 

and the safety of all the patients and caregivers. For a while, 

and especially for those researching the design of health 

products, there has been the necessity of User Centered De-
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sign (UCD) to address even secondary and tertiary users as 

well. [3-5]. Although that, a clear definition of secondary and 

tertiary users is still missing and often is nuanced by primary 

users in terms of the significance of their input and access role. 

Although that, a clear definition of secondary and tertiary 

users is still missing and often is nuanced by primary users in 

terms of the significance of their input and access role. Nev-

ertheless, wearable technology products (e.g., sports activity 

trackers and smartwatches) have become significantly im-

portant and used in our lives: their popularity has grown, and 

their generated data may be applied to help health profes-

sionals offer better quality treatments to their patients in many 

fields. 

In sports, to preserve athletes’ safety during their activities, 

Personal Protective Equipment (PPE) is still the best answer. 

However, because each sport has a diverse nature the PPE 

literature argues ways in which design innovation and ad-

vanced materials now available have been utilized to protect 

athletes from injury. This was experienced by the author 

during her investigation on sports PPE specifically, the Aus-

tralian jockeys' safety vests in use show a lack of product 

standards' innovation. Specifically, being a jockey is a risky 

profession and their safety vests should save their lives by 

reducing the severe or avoiding the injuries experienced, for 

instance, if a fall occurs. Consequently, the author strongly 

recommends further research for the ongoing scope for new 

designs to be introduced to this market: thanks to the ad-

vanced materials and wearable technologies well spread into 

sports and associated with enhanced functionality and design, 

even jockeys may receive benefits by applying those to their 

safety vests with the aim of improving their wellbeing and 

reduce jockeys' recovery time in case of falls or other acci-

dents. 

When there are these product challenges and thus oppor-

tunities, often the market applies incremental innovation to 

gradually bring improvements and refinements to an existing 

product or decides to bring radical innovation when a product 

needs enhancement or upgrades. Despite being riskier, radical 

innovation may bring greater benefits. However, either in-

cremental or radical product innovations aren't currently pos-

sible in the field of the Australian jockeys' safety vests due to 

the constraining effects of their product Australian standards, 

which have been merely and rarely revised in the past decades. 

Hence, this paper discusses the findings from the first Aus-

tralian case study, conducted by the author, that involved for 

the first time and simultaneously, jockeys and health profes-

sionals. This allowed the author to demonstrate the im-

portance of product standards, which generated the idea of 

transforming safety vests into wearable technology to bring 

benefits to both jockeys and related medical professionals, 

and the importance of design values and product standards in 

this field too. [6]. There is a need for this because current 

safety vests are still failing to provide a superior level of 

protection and thus, integrating the latest technology may lead 

to reducing jockeys’ injuries and recovery time. 

2. A Brief Overview to Explain Why 

Product Standards Are Core 

The safety standards applied to PPE in sports are set by the 

government, national health, and public health organizations 

to identify risks and protective equipment needed in those 

sports with a particular action or high-contact sports (e.g., 

football, hockey, or horse riding) to decrease the risk of injury. 

Accordingly, PPE for high-impact sports may include prod-

ucts like helmets, protective eyewear, body protectors, mouth 

guards, face protection, jock straps, protective footwear, el-

bow and/or knee pads, and padded flame-resistant pressure 

suits for those participating in motorcycling and motocross. 

Occupational safety and health standards protect the athletes 

who professionally compete or as part of their employment. 

However, the whole product standards field is like a jungle 

due to the variety of standards applicable by the nations: 

notably, the majority of multinational firms apply private 

standards to control production processes and international 

supply chains, which globally have a value of about 80% of 

global trade [7, 8]. 

The World Trade Organization (WTO) and the European 

Union (EU) decided to adopt two different agreements on 

product standards. The WTO’s approach is mainly based on a 

National Treatment (NT) principle, while the EU’s approach 

relies on Mutual Recognition (MR). Standards are forced for 

levels of externalities but resulting too high under MR and too 

low under NT: this leads to prefer NT when the trade in goods’ 

amount featured by high levels of externalities is large [9]. 

However, independently of the nature of externalities, both 

NT and MR do not reproduce the optimal complete contract. 

Indeed, NT performs better for goods showing high levels of 

externalities, while MR is suitable for goods characterized by 

low levels of externalities. 

Product standards receive much attention because products 

must meet specific requirements to be allowed for sale in a 

given country. The most popular international agreements are 

the NT and the MR: the NT is a non-discrimination require-

ment because enforcing those product standards used on for-

eign firms should be no stricter than those applied to domestic 

firms [10]. Consequently, country heterogeneity in the design 

is core because products with a sufficiently high or low level 

of consumption externality need harmonizing standards for 

global optimality: therefore, country heterogeneity has rele-

vant implications for the desirability of alternative kinds of 

product standards. 

The WTO categorized standards into three wide categories: 

compatibility standards that are applied to complementary 

products to facilitate the exploitation of network externalities; 

environmental standards with the scope of reducing (negative) 

environmental externalities; and safety standards used in 

cases of information asymmetry between producers and 

consumers [9]. Nonetheless, private standards may be a threat 

to governments in negotiating international agreements reg-

ulating standard setting as Berti and Falvey point out “official‟ 
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international standards could be overridden by stricter „un-

official‟ private standards” [11] (p. 866). Still, each govern-

ment is involved in product standard setting to some degree: 

however, most of the product standards are notionally vol-

untary standards determined by the private sector and thus, 

they became de facto compulsory. Besides, a product standard 

is a specification or group of specifications regarding a 

product’s attributes [12]. Standards usually come from the 

cooperation of firms, occasionally in partnership with the 

government: nevertheless, conformity with standards is vol-

untary [13]. 

The author identified the major international industry that 

provides clothing and equipment for horse riders as an inter-

esting case to investigate what motivates product develop-

ment however, it is often overridden. Particularly, designing 

PPE for equestrians offers significant challenges, as per 

jockeys' safety vests. In 2011, an Australian report dedicated 

to the analysis of injuries and risk factors experienced by 

jockeys raised significant concerns and doubts about the va-

lidity of their product standards. [14]. In addition, Giusti 

Gestri and Barnes also identified the supplementary problem 

of a lack of alignment “between standards for products that 

interact during use as well as the challenge of adapting in-

ternational standards to reflect local conditions such as cli-

mate and turf conditions in the case of safety vests for jockeys” 

[15] (p. 849). 

3. Users: Who Are They 

Every day, mankind is confronted with the design, devel-

opment, and use, of (new) technologies that in some way 

impact upon them [1]. Our fast-changing world is character-

ized by strong competition and the complexity of products 

and processes consequently, what is meaningful today may 

quickly change before tomorrow. Focusing only on solutions 

leads to results that can solve issues that in the meantime have 

already become meaningless. Accordingly, if the aim is to 

bring a successful product to the market, multiple criteria 

should be considered but these are fundamental: strong pro-

cess development, fast production, and perfect timing of 

market entrance. [16]. Consequently, the process of bringing a 

new product or service to the market is called New Product 

Development (NPD) because once an opportunity is identified, 

a fresh design should be developed and applied to the new 

product then, this might become available for sale but if only 

exclusively satisfies users' needs and wants [17, 18]. In this 

way, the acknowledgement of users' needs plays a core role in 

designing a product's success during its innovation process: 

obtaining knowledge about users' needs is essential in creating 

a successful product or service, tangible or intangible does not 

make any difference. Hence, product innovation means a 

novel product that is completely different from the previous 

ones. The new product would be appreciated because of its 

new aesthetics and/or functions, which make it dynamic and 

context-dependent, and highly adjustable to our fast-changing 

world [19]. 

Even in the sports fields, products can be viewed in terms of 

their appeal, with product feelings rising from users’ emotions 

or previous negative experiences about a particular product. 

Users are the individuals who will interact and utilize the final 

product introduced on the market but, at the same time, are 

those with needs and expectations as per the role and value of 

design in NPD, which has been reinforced through the years 

[20-24]. It is a fact that success requires the design of the 

direction of your innovation journey before designing a solu-

tion because there is a significant need to push innovation to 

what is meaningful [25]. It is almost impossible to reach 

product innovation without design at the center of this process, 

even in the unique effective kind of innovation strategy when 

technological breakthroughs merge with the radical innova-

tion of meanings. However, one of the biggest challenges 

remains how to stimulate users to purchase that prod-

uct/service and offer them positive experiences and meanings: 

having a unique and provocative design may awaken emo-

tions but even costs should be considered because users may 

not be satisfied with those innovative features offering some 

new benefits to justify costs and enhance their experiences [26, 

27]. Applying the relationship between design research and 

technological research leads to developing the right product 

by targeting the users' needs. This reinforces the necessity to 

investigate how social values may be affected by practices of 

design materialized in emerging technologies and explore 

how design practices may stimulate ethical reflection and 

action [28]. 

Given that technology-push and design-driven innovation 

are tightly linked, design is core to developing a new product, 

but users are often believed to be passive adopters of tech-

nology instead, users should have an active mode in product 

development because are the people capable of creating new 

meaning through the wearable interface often possessed by 

the products [29]. Users are keen on positively accepting 

innovative products only if they can elaborate on the new, 

such as materials or shapes because the aesthetic quality 

evaluation is based on the context [30]. Nevertheless, there 

are still products like the one investigated in the Australian 

case study (jockeys’ safety vests) where the standards used 

seem to be an obstacle to product innovation and users are not 

involved in its design development. 

3.1. Design and Innovation: Their Pivotal Role 

in Designing for, With, and by Users 

Design is a pivotal characteristic of what it is to be human 

and Heskett clearly defines it as “an essential determinant of 

the quality of life” because it impacts every aspect of our daily 

life, whether it would be a good or a bad design [1] (Chapter 1, 

p. 2). Good design doesn’t necessarily mean an attractive 

product: a good product possesses a good design if it can 

communicate pleasure through its users’ experience. Thus, to 

generate a successful product, empathy should be the essence 
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of design because is the best way to comprehend what users 

see, experience, feel and listen to. However, it is necessary to 

take into consideration even users’ contexts, habits, fears, and 

relationships: only with this adroitness, can designers con-

tribute to understanding the hidden users’ needs and thus 

progress their experiences by realizing a tailored product or 

service. According to Mehalik and Gorman, we must “go out 

toward people to inhabit their worlds, not just by rational 

calculations, but also in imagination, feeling, and expression” 

[32] (p. 306). Thus, good design and positive experiences 

help users in making decisions but even advertising may 

influence the first choice by priming customers [33]. 

The notion of design encloses a complex concept and has 

received various nuances over time: therefore, its basis, we 

can state it is located to express the work of an artist. More 

precisely, only those industrial products having an aesthetic 

intent in the design stage may be associated with the design 

category [34]. A product's external appearance is relevant but 

still not everything because its shape possesses meaning too: a 

mix of integrating, coordinating, and articulating the product's 

functional and technical-constructive factors along with 

symbolic and cultural factors contribute to its success [35]. 

Thus, good design means a balance between aesthetics and 

accessibility. In the sports equipment field, the combination of 

materials and design is crucial to satisfy athletes' needs and 

support their performance. Consequently, the preferred ma-

terials are those able to achieve the combination of properties 

completely and readily in the necessary shapes and/or de-

signs. 

In the case of sports PPE, their design must perfectly in-

teract with the athletes while using these products strongly: 

things like force transfer and vibrations to users, whose soft 

tissue may experience damage and/or injury at strains should 

be considered and based on the sport analyzed. Thinking of 

young athletes because of their age, their sports PPE proceeds 

by adapting the adult equipment to them via scaling it down. 

However, this may negatively impact them because young 

athletes are constantly and fast growing. As it should happen 

even in the horse racing industry, users should be considered 

as individuals instead of being grouped into age, gender, and 

height categories: designers and manufacturers should seri-

ously consider customized options to satisfy users’ needs and 

not only group them based on size, strength, gender, and 

ability. Nonetheless, users give importance to a product's 

aesthetics, and this often persuades them of the product's ease 

of application. Notwithstanding, users are human beings and 

each of them interacts with a product and situation in its way, 

also considering the diverse requirements, that are based on 

everyone's situations and skills experienced. 

Designers should listen to users to produce an innovative 

and winning design by providing access to a product for as 

many users as possible to achieve inclusive design too. The 

identification of users’ needs is salient because allows com-

panies to develop products that last in the marketplace. A 

designer may demonstrate empathy in listening to users’ 

needs because each of them has different goals while using a 

product. These goals reveal the information requirements that 

should be addressed to obtain a high level of usability. It is 

fundamental to recognize the importance of UCD perspec-

tives in providing powerful methods to understand how users 

attribute meaning to existing products because their innova-

tion is based on two strategies: outcomes enabled by break-

through technologies, and improved product solutions that are 

driven by an adequate analysis of users’ needs [36]. Nowa-

days, innovation is trendy and pivotal due to the first factor at 

play in product innovation is radical innovation driven by 

technology, while the other is incremental innovation that is 

pulled by the market. 

Summarizing, the industrial design process may be defined 

as a problem-solving process by drives innovation with the 

result of an improved quality of life via advanced product and 

user experiences. Without invention and creativity, innova-

tion is not possible however, only by utilizing both, the crea-

tion of new products and services may be reached. [37]. De-

signers choose to innovate products radically or incrementally 

and evidence from firms that utilize product innovation varies 

across countries due to the product standards in use, but this 

may block innovation, as in the Australian case study about 

safety vests for jockeys. Accordingly, designers are the secret 

weapon in the development of products showing innovation 

but also able to accommodate users' needs and occasionally 

challenge product standards to achieve a good and successful 

product design. 

3.2. Empathy Through Design Thinking 

As stated, we live in a fast-changing world where tech-

nologies are widely spread but many applications still expe-

rience difficulties in gaining exposure because not well de-

veloped due to the old knowledge that often settles and is 

isolated within a specific field consequently, impacting new 

knowledge in gaining exposure. Designers able to empathize 

with users are better capable of fitting in inclusive design for 

users with special conditions within the design process and 

generating mainstream products that are desirable, pleasura-

ble, and satisfying for everyone to use [38]. However, the 

focus on only users’ day-to-day life experiences and their 

desires leads to a Human-Centered Design (HCD) process to 

interpret users’ emotions and becomes a problem-solving tool 

[39]. 

Nevertheless, there is a need for usability design because 

pleasure and usability are together: the emotions experienced 

by users while interacting with a product help them to act in a 

certain way rather than in other ways [40]. This reinforces the 

importance of the bond between human and environmental 

factors: it is a complex and dynamic link, affected by factors 

such as cultural, social, institutional, and historical context. 

Indeed, Cato states that the framework should acknowledge 

what a designer expects users to do and that what they do is 

often different because every user is unique: however, the 
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framework may be applied to understand the final product's 

value and its success [41]. The product ecology framework 

affirms its pivotal role in understanding users’ needs and 

consequently generating a product with good design: it was 

core to the author’s case study because takes inspiration from 

the connection between human and environmental interac-

tions to conceal the boundaries while relying on social ecol-

ogy theory to understand how products evoke social behav-

iour [42, 43]. It is well-known that aesthetic pleasure, emo-

tional pleasure, and symbolic meaning are part of every user's 

experience. Particularly, symbolic meaning is based on 

memory retrieval and association, support for identity 

(self-expression of status), beliefs about the kinds of users 

who utilize the product, support for user values and social 

relatedness. Thus, each user experience with a product and/or 

service has its own ecology and mediated dynamic factors 

consequently, the users bring previous experiences, emotions, 

and expectations into product interaction [44]. 

A product is capable of conveying meanings, but these are 

different for each user, based on different times, and also in a 

diverse context. Accordingly, the author opted for a research 

design applied to product ecology with a theoretical frame-

work to amplify the sense of what a product is and what it 

could be for a range of diverse users [42]. Specifically, the 

author took inspiration from Forlizzi's theoretical framework 

for this case study, which supported her in understanding how 

a product may evoke social conduct but also offered a way to 

choose the appropriate research methods and expand the 

design culture in interaction design that enables de-

sign-centered research. The daily use of a product generates 

unique meanings and feelings for each user due to this eve-

ryday utilization, which often leads to a long-established 

product standard. 

4. Methods and Findings 

Some years ago, the author investigated a niche sports PPE 

product (safety vests for jockeys) via an ethnographic method, 

in the Australian context, and from the users' point of view. 

She considered how the relationship between user and product 

is influenced by the context within which it is situated con-

sequently, the author investigated the safety vests for jockeys, 

along with focusing on their users, and their product standards 

because too many pressures are still restricting their design 

evolution. Consequently, inspired by Harte et al. in defining 

User Experience Design (UXD) as “the perceptions and re-

sponses of users that result from their experience of using a 

product or service” [45] (p. 2), the author enforced that in her 

case study aiming to identify the whole group of users that 

may impact the development of the safety vests' design. 

In this field, design has a key role in the development 

and/or implementation of safety vests' innovation. During the 

literature review, the author identified a significant number of 

publications discussing on what is the right sample size and 

saturation to be identified as appropriate in qualitative and 

also quantitative research [46-50]. Therefore, the author pre-

ferred the saturation definition as a “matter of degree and it 

should be more concerned with reaching the point where it 

becomes “counter-productive” and that “the new” is dis-

covered does not necessarily add anything to the overall story, 

model, theory, or framework” [52] (p. 136). Consequently, 

the author acted as the research investigator of a product from 

the point of view of its users because she considered the rela-

tionship between the users and the product but also how this 

one may be impacted by the context within which it was lo-

cated while determining a design framework. Along with that, 

Marshall et al. (2013) describe three methods to contribute to 

the sample size applicable in qualitative research with the 

following guidance: 

“… (a) grounded theory qualitative studies should gener-

ally include between 20 and 30 interviews; (b) single case 

studies should generally contain 15 to 30 interviews; (c) 

qualitative researchers should examine the expectations of 

their intended journal outlets based on history and culture; 

and (d) replication studies should further examine the impacts 

of culture and study design [46] (p. 21)” 

As a result, the author considered her overall number of 20 

participants as satisfying due to the aforementioned points (a), 

(b), and (c). Still, saturation was reached because her sample 

dimension relied on a multiple number of factors and also 

because when interviews are utilized, it is normally achieved 

in a homogeneous participant group between 13 and 15 par-

ticipants [52]. For this case study, the author preferred the 

case study methodology which is usually applied to focus on a 

small or to collect data about a small sample but on a specific 

topic. However, a researcher's subjectivity may be at risk 

during research design due to biases and thus, the author 

decided to apply multiple data collection methods with the 

aim of accepting the trustworthiness and validity of data 

gathered from various participants, which were comparable 

and substantial [53]. Consequently, because the author uti-

lized a qualitative research method, her case study started 

with a desk research project to identify and summarize the 

design of safety vests' history and their eventual evolution 

from both academic and industry perspectives. This initial 

work supported her in identifying and elucidating the users' 

needs along with the Australian horse racing industry's in-

sights. This phase was pivotal in helping the author during 

the data collection stages, particularly during the conversa-

tions with the participants. 

Subsequently, the participants were chosen among jockeys 

(professionals, apprentices, and retired) who were primarily 

based in Melbourne (VIC, Australia) and riding in flat races 

organized only in the metro area, as well as related local 

medical professionals. Once the overall group of participants 

was completed, the author began with the first phase of data 

gathering: the individual semi-structured interviews. These 

happened between July and November 2016, intending to 

identify users' needs and thoughts on safety vests for jockeys. 

Although a list of standardized questions to be utilized during 
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the interviews was prepared by the author, she often utilized 

them as a prompt only to guarantee the discussion of specific 

points. However, the participants always had the opportunity 

to make unstructured contributions because of the chosen 

method of semi-structured interviews. At the end of the 

semi-structured interviews stage, she began a preliminary 

analysis of the data collected with the aid of the NVivo soft-

ware to test their results' trustworthiness. These initial find-

ings advised the conduct of a focus group, which was the next 

data collection phase [54, 55]. 

The focus group was conducted in October 2016 and or-

ganized to familiarly share insights on the participants' expe-

riences with their safety vests. Because both the author and 

the participants already have started to know each other from 

the previous data collection phases, thanks to this established 

relationship, the author could run the focus group in a suitable 

and comfortable atmosphere for all the participants: conse-

quently, both parties embraced the freedom to give voice to 

their deep feelings and opinions [38]. The main purpose of 

collecting data was to gather a deep understanding of the 

design context and the users' experiences with the jockeys' 

safety vests: recognizing what the users really need and want 

is crucial in design research. This was reached via the 

semi-structured interviews, the focus group, and the observa-

tion phase: thanks to that, the author was capable of estab-

lishing a deep engagement with users' emotional attachments 

to their belongings. Specifically, the majority of the observa-

tion was conducted at Victoria's Apprentices School and 

during the fitness sessions at Exercise Research Australia 

(ERA). The author could record the observation phase thanks 

to notes and some photographs. 

This case study had an overall number of participants equal 

to 20: specifically, 6 apprentice jockeys, 9 fully qualified 

jockeys, and 2 former jockeys, plus 2 doctors and 1 intensive 

care paramedic. Among the jockeys, 16 of the 17 participants 

had experienced at least one significant fall during their whole 

career but when they wore their safety vests. Instead, the 

medical professionals reported having significant experience 

in treating jockeys' injuries due to falls, impact with the bar-

riers, or horse kicks along with having a long history of at-

tending the racecourses with the ambulances during race days.  

Before beginning any data collection stages, a subcom-

mittee of Swinburne University of Technology’s Human 

Research Ethics Committee (SHESC) approved the study. 

The whole group of participants reported English as their first 

language, along with being aged 18 plus, and all gender were 

welcomed. Significantly, the author accepted the participants 

who had not been diagnosed with anxiety, depression, or any 

other emotional disturbance in the 12 months before the data 

collection phases. These criteria led the author to meticu-

lously select the best and most appropriate participants who 

met the scope of her case study. In addition, following the 

written informed consent received to participate in this study, 

the participants' privacy has always been guaranteed by using 

codes rather than their names. Among the jockeys, a distinc-

tion is possible between those with less experienced horse 

riders, who had a more neutral response to the design of the 

safety vests currently used. Instead, those jockeys with more 

horse riding experiences reported more reluctant insights in 

appreciating the safety vests because they rode before and 

after they became compulsory along with their both national 

and international riding experiences. 

4.1. Learning from the Users About  

Thoroughbred Horse Racing 

Horse riding is well acknowledged as a dangerous but 

popular occupation, regardless of jockeys' and horses' skills 

and training, it is not possible to foresee falls. Specifically, a 

past New Zealand study reports an overall incidence rate of 

23.7 hospitalizations per 100,000 persons per year and an 

overall death rate of 0.17 per 100,000 persons per annum [56]. 

Consequently, horse riders are considered exposed to higher 

danger levels than motorcyclists and, as stated by Paix, Aus-

tralian horse racing faces an injury incidence per event in-

volved in eventing competitions of 0.88% exceeding the 

motorcycle injury incidence which was 0.24% for motorcycle 

racing [57]. Along with that, the injuries experienced by horse 

riders have a global impact in terms of cost to the public 

health system. For instance, the overall cost of consultation 

and treatment per accident in Sweden is of €1,400 per hospi-

talized patient, while in New Zealand the average cost per 

horse's fall is NZ$ 3,000. Instead, the insurance claims cost 

among licensed jockeys, track riders, and stable helpers was 

AU $6 million per annum almost more than a decade ago [58]. 

It is a fact that injuries reported by horse riders are a signifi-

cant and constant public health concern consequently, the 

safety vests for jockeys became mandatory to be worn in 1998 

as compulsory PPE. To date, horse racing is a major world-

wide industry with a long history. In Australia, horse racing 

began in 1788 and by the 1830s it was a popular sport thus, the 

first official horse race was held in Sydney’s Hyde Park by the 

73
rd

 Regiment in October 1810 [59]. Nowadays, horse racing 

means a mix of adrenaline, the rush of speed and a thirsty 

feeling for being the winner. For a jockey, racing on a country 

track or at a major city meeting does not make any difference: 

being the first to cross the final line is all that matters, espe-

cially during the last phases of a horse race, when jockeys 

reach a significant speed and push the horses at their limits. 

The more they win, the quicker jockeys are back to the saddle 

day after day, putting their lives at risk each time. Hence, the 

author analyzed and investigated if and how jockeys' safety 

vests may be redesigned to enhance their protection from 

injuries experienced by jockeys and that can be linked to 

accidents in professional racehorse riding or daily trackwork. 

From the beginning, a sense of astonishment, because 

someone (the author) was interested in their experiences with 

safety vests, was well shared with her along with surprised 

feelings in discussing the constraining effects of their product 

standards. Specifically, participants from the horseracing 
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industry made comments that they had often tried to share 

their feedback and comments about the safety vests but had 

been ignored. At the same time, they showed enthusiasm 

about sharing their stories with the author about their falls, 

injuries, and discomfort while wearing the vests, along with 

their perceptions of the limitations of current products. Par-

ticularly, the jockeys demonstrated a strong sense of con-

sciousness that their profession is extremely risky and mainly 

attributed the feelings of restriction when wearing a vest to a 

system that almost has always ignored their concerns or not 

ever involved them in the development of standards for vest 

design. 

Freedom is core to jockeys in as much as they must bend 

their head, turn to look around for other horses coming, talk to 

each other during races and even be able to roll into a ball in 

the case of a nosedive fall – an ordinary way of tumble where 

jockeys may be flung forward into the turf. Hence, the 

standards in use seem to create issues for jockeys rather than 

provide protection even through a more updated vest design. 

This study also had participants from the medical sector, who 

confirmed the beneficial effects to jockeys of having com-

pulsory safety vests since 1998 however, they also recognized 

that their design has limitations. Specifically, these thoughts 

originated from many years spent on the jockeys' side at the 

racecourses, helping them during critical injuries times, which 

need to quickly act and make fast decisions such as removing 

or not removing the jockeys' vests when they are lying on the 

ground. Jockeys were the most critical and unsatisfied about 

the knowledge of those who established and maintained the 

safety vests’ standards. Specifically, jockeys with more years 

of experience have been the most critical because they had 

experienced the issues with the vests for the longest time thus, 

without any changes. One participant complained that “I don‟t 

know how they do the standards [J04]” while another one 

reinforced this by commenting “I am not convinced the 

standards are right [J03]”. 

Overall, the vests were experienced as uncomfortable to 

wear due to their rigidity and felt hot and even heavy. 

Therefore, the absence of ergonomics due to not specification 

of the product standards was perfectly shared by the female 

jockeys, asking for a softer and more flexible vest to ac-

commodate their body shapes. With the application of the 

UCD approach that supports the development of products 

and solutions via the involvement of human perspectives 

(users) in each step of the UCD process, designers may con-

sider the desires, wants, and needs of the users to satisfy 

those at two diverse levels: functional and emotional [60]. 

Those observing the design of health products have men-

tioned, for a decent amount of time, the need for UCD to 

recognize secondary and tertiary users but without making 

them the same as primary users in terms of the significance 

of their input and access role [61-63]. 

Thus, the author recked jockeys as the primary users of the 

safety vests in directly utilizing the product. However, the 

medical staff couldn’t be categorized as secondary users be-

cause they immediately deal with the safety vets but also 

couldn’t be called tertiary users because they are not the de-

cision-makers in purchasing these products. Consequently, 

the author called them dependent-based users and she sug-

gested an extension to the traditional UX and UCD models is 

worthy of further research since, in cases such as this, a class 

of user might exist that is neither a secondary nor tertiary user, 

not a Consequently, the author named them as depend-

ent-based users and recommended an extension to the tradi-

tional UX and UCD models is worthy of further research: this 

could be relevant to cases such as this one, where a class of 

user might be present but is neither a secondary nor tertiary 

user, not even a stakeholder, but rather a co-dependent user 

group. Hence, she designed a conceptual framework to be 

utilized when a dependent class of users is present, and in 

which the success of a product design relies not only on 

qualitative engagement with the user or user persona (e.g., the 

UX model), or with a particular human user at the center (e.g., 

the UCD model) but is co-dependent on the equal engagement 

of a critical co-dependent user. The author has chosen the 

name Dependency-based User Experience (D-UX) for her 

suggested framework. As per the safety vests for jockeys, 

both users and secondary, and co-dependent users rely on the 

same product standards, which still to date are stopping in-

novation, and that may address their needs. Accordingly, the 

author suggests future research in this field but also other 

design research to test the concept of a co-dependent class of 

users within the general UX model for special product con-

texts. 

4.2. Method 

This Australian case study highlighted that being a jockey 

is a distinctive and risky occupation but sports PPE like safety 

vests for jockeys might help to save their lives [6]. The author 

combined the data gathered and those detected from docu-

ments and then ordered into larger topics: the inductive data 

analysis was useful in producing meaning from the data and 

built significant theory from practice [64, 65]. This way of 

theory building suited this study very well and the findings 

were shown as problems, propositions, and guidelines. 

The data analysis particularly saw the collected 

semi-structured interviews and the focus group data being 

classified into text and audio. Subsequently, the audio data 

were transcribed into text while the interview questions and 

transcriptions were reviewed to obtain an overview under-

standing of the data collected. Specifically, the analysis of the 

text was run as a proxy for experience instead, the transcript as 

text had an analysis conducted via thematic, which produced 

generic themes. Taking into consideration that the use of 

thematic analysis (TA) helps further with the framework and 

the data gathered coding, the author used TA to support her 

study due to its nature and the non-academic participants 

involved [66]. Moreover, with a strong focus on the users, the 

author acted as a qualitative researcher who utilized the par-
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ticipants’ points of view to obtain broader themes and produce 

a theory interconnecting them. 

Notably, to avoid or reduce the introduction of biases in the 

data-gathering stages and analysis, the author opted for the 

application of multiple methods and sources of data, intending 

to build a holistic, objective, and reliable overview of a case 

study of users in practice. Consequently, she preferred data 

triangulation to produce robust findings: mixing data types 

helped her validate the claims that may arise from an initial 

feasibility study but via the application of multiple methods of 

data collection (in this case, individual semi-structured inter-

view, focus group, and observation) the author established 

rigorous findings due to the data triangulation reinforced the 

validity and the growth of utility. 

5. Results and Discussion 

It is a fact that since the early 2000s, the Australian safety 

vests’ standards (ARB 1.1998 and the European Standard EN 

13158) are still in use but have not been significantly updated 

to provide a more innovative design and higher protection for 

the users. The absence of innovation is the primary obstacle to 

the product standards in the field of jockeys’ safety vests 

because the standards maintain a traditional approach. Prod-

uct standard stimulates designers in all fields to consider 

end-user participation as a characteristic of progressive design 

practice. 

In the design process, design values are the basis of the 

formation of design principles: they are the qualities and 

characteristics designers want to embody in the product that 

they are designing. They compile the essence of the product, 

determined by what creates its success and what differentiates 

it from its competitors. Creating design values is a process of 

determining what is important about a product and its users. 

Despite the various government's efforts in applying 

product standards, a domestic standard regarding an interna-

tional standard is not always protectionist but rather can be the 

opposite, implicitly subsiding imports [67]. It is worth men-

tioning that the majority of participant jockeys reported hav-

ing encountered problems because the safety vests came into 

contact with their helmets during horse riding, bringing the 

issue of standards interaction under the spotlight. Many 

manufacturers of jockeys' helmets do not possess or have the 

intention of having relationships with those producing their 

safety vests: notably, helmet standards do not take into con-

sideration those used for safety vests. 

Thus, by focusing on safety or environmental externality 

and trade, domestic and international contexts can affect the 

provision of a product’s environment/safety through a stand-

ard. In this Australian study, this issue was particularly expe-

rienced because despite countries having diverse characteris-

tics and the fact that it is almost impossible to standardize the 

horses’ tracks, often the jockeys' safety vests must comply 

with the same standards, and this may compromise jockeys' 

safety. Moreover, there is no official document about a pro-

fessional definition of safety vests for jockeys and this causes 

misunderstanding, almost forcing the manufacturers to pro-

duce products with a traditional design: this excludes inno-

vation in terms of materials and the latest technological ap-

plications because the standards are yet not updated to ac-

commodate them. 

6. Conclusion 

It is well stated the benefits produced by the use of analytics 

in sports medicine, which are supporting in monitoring and 

forecasting the athletes' activities, especially those data gath-

ered via wearable technology have a significant clinical im-

pact. Despite that, there are sports fields where these benefits 

are barely applied. This study highlighted that being a jockey 

is a risky and unique profession, but the current Australian 

safety vests are still unable to avoid or reduce jockeys' injuries. 

Thus, because wearable technologies and advanced materials 

are now well spread among sports, even the field of safety 

vests for jockeys needs innovation to enhance the function 

and experience of safety vests. The author, via her qualitative 

study, requested that research-informed design should include 

jockeys and medical professionals as the core, not only to 

re-design these products but also to perform as a catalyst for 

the revision of safety vests' standards in ways that are dy-

namic and context-specific. 

As substantially described in this paper, because of the 

safety vest standards in place in Australia, neither incremental 

nor radical product innovation is possible in this field. Since 

their introduction in 1998, the safety vest standards have been 

marginally reviewed and this impacts the safety vests' per-

formances in offering a high level of safety to jockeys. Instead, 

changes like design variations or new templates to revise the 

neck cut (both front and back of the vest to avoid interaction 

with their helmets) may benefit jockeys by offering a better 

level of protection and comfort. Only in this way, users' needs 

be satisfied along with creating a new scenario where the 

standards can be revised to also evaluate related standards for 

the safety vests and helmets for jockeys. 

Designers may have the power to challenge the status quo 

of a product along with its standards: this allows them to 

consider multiple users (e.g., primary, secondary, 

co-dependent) that still rely on the same product design. 

These benefits may apply to various sports PPE: along with 

that, this challenge can even lead to the application of the 

latest materials and technologies to products to offer ergo-

nomics and innovation benefits to the users. Specifically, the 

introduction of innovation and ergonomics applied to the 

safety vests for jockeys would support its development and 

can convert them into a wearable tech vest: this generates 

benefits for the jockeys and even for the medical staff, which 

can provide a quicker and more accurate aid and track the 

medical history of injured jockeys. Due to the injuries’ simi-

larities, jockeys, horse riders and those involved in other 

high-impact sports (e.g., hockey, skiing, motorcycling) may 
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obtain benefits from the author’s findings. 

Being able to provide a serviceable and functional product 

design along with constant standards revision may guarantee 

the consideration of both users and co-dependent users and 

even more certainty in solving their needs. For this specific 

case study, the opportunities for incremental improvement 

can address the basic and rigid design; lack of ergonomics; the 

paucity of advanced materials and technologies; protection to 

the spinal area; absence of a UCD approach to enhance mar-

ketability and provide alternative designs for male and female 

users; reduce the conflicts between the safety vest and helmet 

due to diverse both standards and designs in use. Instead, a 

radical innovation approach provides the chance to create 

whole new products and markets: it could be the answer to 

address the majority of the issues attributed to safety vests 

from the participants as the present-day designs enabled by 

the standards in use may be compromised to be sufficiently 

altered. 

Competition between products and prices is generated by 

international product standardization, which usually reduces 

trade flows. Consequently, product standards should be re-

vised, and the author sees at least two avenues for future work 

on studying designing for incremental innovation in this field. 

One avenue requires an urgent revision of safety vests’ 

standards to allow product innovation, while the other is the 

inclusion of dependency users in the design development. In 

addition, the knowledge produced by this Australian case 

study may contribute to smart vest blueprints and sports PPE, 

and even provide foundations for future directions in design 

research. 
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