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ARTICLE INFO ABSTRACT

Keywords: Objective: Helmets play a critical role in preventing and reducing the severity of head injuries in high-risk sports.
Concussion Understanding the factors influencing equestrian helmet use and safety perceptions is needed to optimise injury
Awareness prevention strategies.

EZT:;:;M Methods: In this cross-sectional study of 596 equestrian participants aged >12 years, we assessed helmet use,

factors influencing helmet purchase decisions, and perceptions of helmet safety. Chi square tests and regression
models examined differences by age, professional status, jumping versus non-jumping disciplines and concussion
history.

Results: Helmet use whilst riding was high (96 % participants). A high proportion of helmets used for competition
(97 %) met at least one safety standard, however this was lower for recreational use (65 %). Younger equestrians
(aged 12-44 years) and those who had not experienced a concussion were more likely to rank price as the most
important factor for helmet purchase decision making. There were no differences by jumping or non-jumping
equestrian disciplines or professional status. Older age and being female were independently linked with
higher perceptions of helmet safety in the regression model (p = 0.01).

Conclusion: Safety messages need to focus on improving understanding of helmet standards and the reasoning
behind safety recommendations to help reduce the injury risk in equestrian sports, particularly targeting ado-

Brain injury

lescents/young adults.

Introduction

Equestrian sports have a high risk of injury, with approximately one
in five riders experiencing a serious injury during their riding career [1].
In New Zealand, equestrian injuries account for 3.5 % of total trauma
events in hospital [2]. Brain injuries and concussions make up 10-15 %
of all equestrian related injuries [3]. A review by Meredith et al, [4]
found the most common horse related injuries involved falling off
horses, however injuries frequently occurred when leading or working
with horses on the ground (e.g. being kicked or knocked by the horse).
Females have approximately a three times higher risk of injury from
engagement in equestrian activities compared to males [5].

Helmets are a common safety measure used to reduce risk of head
injuries particularly in high-risk sports such as equestrian activities [6].
Helmets are designed to reduce superficial injury and prevent skull
fractures. Equestrian sports organisations often mandate that riders
wear a helmet that meets at least one recognised safety standard for

competitions and organized events. For example, in New Zealand (NZ),
the following standards apply; AS/NZS 3838, VG1, ASTM, PAS 015 Snell
E2016 or later. Riders are asked to show compliance in meeting one of
these standards to compete in Equestrian Sports New Zealand (ESNZ)
and New Zealand Pony Club Association competitions by having their
helmet ‘yellow tagged’ (a yellow sticker put on strap by an authorized
person confirming they meet at least one of the above standards). Whilst
all of the safety standards include testing for vertical flat impact and
crush resistance, the need to pass other tests such as edge or rotational
impacts varies considerably. A study by Connor et al [7] found that
helmets certified to the most stringent standard were overrepresented in
the undamaged group of helmets following an impact.
Multi-Directional Impact Protection System (MIPS) is a recent tech-
nology being added to equestrian helmets which is designed to reduce
the risk of concussion by absorbing impact [8]. This suggests that
equestrian helmets with the MIPS system can further reduce the injury
risk compared to helmets without this system. However, further testing
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into the effectiveness of MIPS technology is needed. Consequently,
different types of helmets are likely to provide different levels of pro-
tection [9]. Therefore, it is important to wear a helmet that will provide
the best protection, to reduce injury risk.

Studies have found huge variation in the use of helmets in eques-
trians. A systematic review by Young et al [10] found that helmet use in
the United States of America (USA) and United Kingdom (UK) ranged
widely from <6.0 % up to 66.7 %. A later study in NZ reported higher
levels of helmet use with 95.3 % of participants wearing a helmet when
competing, 89.4 % when hacking (riding for leisure out on roads, across
fields or bridleways), and 87.9 % when schooling [11]. One of the
reasons contributing to the difference in findings may be due to fewer
western riders in NZ compared to the USA, as helmet use has been found
to be lower in western equestrian disciplines [12]. Whilst equestrian
organisations strongly advocate for the use of helmets when riding and
working with horses, evidence has shown that there are a wide range of
factors that influence equestrians’ decisions whether or not to wear an
equestrian helmet when not mandated. Factors include being influenced
by others as well as increasing helmet use with age [13-15]. Evidence
also suggests that a lower proportion of professionals always wear a
helmet compared to amateurs [14,15].

A range of factors have also been found to influence helmet purchase
decision making. A focus group study by Johnson [16] revealed that
whilst safety was a consideration, the look of a helmet was the most
influential factor. Comfort, fit, price, social influence and brand loyalty
were also found to affect helmet buying decisions. However, the focus
group included only eight American university students with similar
riding experience [16]. It remains unclear how these factors influence
decision making on a broader level and whether they differ by experi-
ence, age or equestrian discipline. For example, jumping disciplines
which have an increased risk of falling (e.g. showjumping which is the
riding of horses over a course of fences in an arena and eventing which
involves jumping over cross country fences over a long distance in
addition to a showjumping course and dressage test), may have greater
perceptions of helmet importance than non-jumping equestrian disci-
plines such as dressage (training the horse to execute precise, coordi-
nated movements with relaxation and suppleness).

Another factor likely to influence helmet safety is knowledge and
awareness about safe helmet practice. A previous study in New Zealand
using an online questionnaire, investigated the knowledge, attitudes and
behaviours towards concussions in equestrians [11]. Knowledge around
concussions was high, however knowledge about the function of helmets
was low, and suggested that there are gaps in public knowledge around
helmet use [11]. Current guidance [15] states that helmets should be
replaced after a fall where the rider experiences a hit to the head due to
potential structural change to the helmet and to replace a helmet after
five years as materials may degrade over time [15]. However, equestrian
awareness of these recommendations remains unclear.

This study aims to identify the factors important to riders when
choosing an equestrian helmet, helmet use and the factors influencing
perceived importance of helmet safety by age, equestrian discipline,
riding experience and professionalism.

Methods

Ethical approval was obtained by The Auckland University of
Technology Ethics Committee (Reference 24/125). Participants were
recruited via social media (e.g., advertisements were posted to Insta-
gram and shared via Facebook equestrian groups/pony clubs
throughout New Zealand) and posters were put up at equestrian events.
The advertisement was also distributed by organisations ESNZ, Harness
Racing NZ and Thoroughbred Racing to their members. Participants
were eligible to participate if they were aged >12 years old, were
currently residing in NZ and were currently involved with horses. Par-
ticipants voluntarily chose to participate by clicking on the link or
scanning the QR code provided on the advertisement which took them to
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the online questionnaire administered via Qualtrics. Participants were
given the information sheet and consent form, and if they agreed, they
proceeded to complete the survey. The online survey was able to be
completed over three-months (16th June to 11% August 2024). The
survey contained 28 questions and took an average of five minutes to
complete.

Participants were asked their gender, age, ethnicity, equestrian
discipline, duration of riding experience, and whether they were
competitive or noncompetitive, professional or amateur, or had expe-
rienced a concussion from equestrian activities. Participants were asked
questions about their helmet use including whether they owned an
equestrian helmet, how often they wear an equestrian helmet, how often
they purchase new helmets, whether they dispose of helmets after a fall,
how many helmets they owned, and the helmets’ brand, age, use and
yellow-tag eligibility (Supplementary Information 1). Participants were
asked to rank in order from most important to least important the factors
that influenced their decision-making when choosing a helmet. Factors
identified in the Johnson [16] small qualitative study were included (i.
e., price, brand, visual appeal, safety standard, fit, ventilation, custom-
isation options, comfort, and what friends or coaches or top equestrians
use).

All survey responses were anonymous. Participants had the option to
enter into the prize draw for vouchers and equestrian products kindly
donated by sponsors to encourage participation. If participants wanted
to enter the prize draw, they were invited to enter their contact details
on a separate survey to ensure their identity could not be linked to their
survey responses. Data were extracted from Qualtrics software into SPSS
Version 29 [17] and cleaned before analysis.

Data analysis

A priori sample size calculation for a multiple linear regression with
90 % power, alpha 0.05, six predictor variables with a Cohen’s 2 effect
size of 0.15, revealed that a minimum total sample size of 123 partici-
pants would be needed for the study to have sufficient statistical power.
The target sample size was increased to 133 to allow for the exclusion of
8 % of the participants expected to provide incomplete data as found in a
previous online study of awareness of concussion in equestrian athletes
[11].

Frequencies and percentages were used to describe the sample,
helmets owned and how they were used and the importance ranking of
factors influencing helmet purchase. Chi square tests including Yates’
continuity correction were used to determine differences in the most
important factors when choosing a new helmet by age group, jumping
versus non jumping disciplines, amateur versus professional, and those
who had or had not experienced concussion from equestrian activities. A
multiple linear regression was conducted to determine whether there
was a relationship between demographic and equestrian activity related
variables, and the overall perceived importance of helmet safety (rated
on a scale from 1 very unimportant to 5 very important). The two non-
binary participants were excluded from the regression analysis to enable
exploration of the potential role of gender. As this was an exploratory
study, p values were considered to be statistically significant at the p <
0.05 level.

Results

There were 630 people who clicked onto the survey. Eleven partic-
ipants were not a current equestrian and were removed from the dataset.
To reduce the impact of missing data on results any responses where
<80 % of the questionnaire was completed were removed (n = 23, 3.7
%), resulting in 596 participants data being included in the analysis.

Cohort characteristics are presented in Table 1. The majority of
participants were female (97.1 %), with only two transgender/non-
binary respondents. Most respondents identified as NZ European (93.1
%) and there was a good spread of age with more than 15 % in each of
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Table 1 Table 2
Cohort characteristics. Summary of helmet use and associated behaviours.
Frequency Percentage Frequency  Percentage
Gender Male 15 2.5% Do you own an equestrian helmet? Yes 593  99.5%
Female 579 97.1 % No 3 0.5 %
Other (trans, non-binary) 2 0.4 % How often do you wear a helmet? Every single 569 95.5%
Age 12-17 years 70 11.7 % time
18-24 years 98 16.4 % Most of the 20 3.4%
25-34 years 93 15.6 % time
35-44 years 91 153 % Sometimes/ 6 1.0 %
45-54 years 133 22.3 % occasionally
55-64 years 76 12.8 % Never 1 0.2 %
65+ 35 5.9 % How often do you buy new helmets?  Every year 10 2.0 %
Ethnicity NZ European 555 93.1 % or more
Maori/Pacific 15 2.5% frequently
European 14 23 % Every 2 50 8.4 %
Other* 12 2% years
Discipline* Eventing 206 34.6 % Every 3 69 11.6 %
Show-jumping 246 41.3 % years
Show-hunter 89 149 % Every 4 22 3.7 %
Dressage 290 48.7 % years
Para riding 3 0.5 % Every 5 49 8.2%
Showing 70 11.7 % years
Mounted games 7 1.2% Every 6 21 3.5%
Endurance/Competitive 29 4.9 % years or less
trail riding frequently
Polo/polocrosse 14 2.3% Only when I 375 629%
Hunting 46 7.7 % have to
Thoroughbred racing 17 2.9 % Do you dispose of helmets after a Yes 185 31.0%
Harness racing 4 0.7 % fall? No, I keep it 113 19.0 %
Track work 16 2.7 % but don’t
Pony club 93 15.6 % ride in it
Adult ride club 106 17.8 % No, I keep 47 7.9 %
Riding school 35 5.9 % riding in it
Hobby 129 21.6 % Depends on 213 357 %
Hacking/Trekking 276 46.3 % how badly I
Western 14 23 % fall
Working equitation 10 1.7 % Other 38 6.4 %
Groundwork 112 18.8 % How many helmets do you own? None 1 0.2 %
Farm work 51 8.6 % One 247 414 %
Driving 12 2% Two 283 475%
Other” 8 1.3% Three or 65 10.9 %
Equestrian activity Jumping 327 54.9 % more
Non-jumping 269 45.1 %
Duration involved in Less than 5 years 34 5.7 % Perceived importance of helmet Very 492 826%
equestrian activities 5-9 years 69 11.6 % safety important 84 141 %
10-19 years 140 23.5% Somewhat 10 1.7 %
20+ years 353 59.2 % important 0 0.0 %
Professional status Amateur 483 81.0 % Neutral 2 0.3 %
Professional 113 19.0 % Somewhat 8 1.3%
Competitive Yes 510 85.6 % unimportant
No 86 14.4 % Very
Previous concussion Yes 352 59.1 % Unimportant
No 244 40.9 % Missing

" People could respond to multiple options therefore percentages do not equal
100 %.

# The other category included side saddle, riding for the disabled and horse re-
training.

the 18-54 age brackets. Some responses were aggregated for analysis.
For example, age was categorized into <44 years and >45 years and
ethnicity into European and non-European. The most common eques-
trian disciplines for respondents were dressage (48.7 %), hacking/
trekking (46.3 %), showjumping (41.3 %), and eventing (34.6 %). Dis-
ciplines were classified as jumping (e.g. showjumping or eventing) and
non-jumping activities (e.g. dressage and hacking). Over half (59.2 %) of
respondents had been equestrians for more than 20 years. Approxi-
mately half of participant (59.4 % of females and 46.7 % of males) re-
ported experiencing a concussion from equestrian activities.

Data on helmet use and associated behaviours is summarized in
Table 2. Almost all respondents (99.5 %) owned at least one equestrian
helmet and most (95.5 %) reported wearing a helmet every time they
rode or drove a horse. However, only 8.9 % of equestrians wore a helmet
when participating in groundwork. A high proportion (62.9 %) of

respondents reported only buying a new helmet when they had to (e.g.,
due to changing safety standards or after a fall). Nearly half of partici-
pants (47.5 %) reported having two helmets (e.g., one for competition
and one for home use) or using different helmets for different disciplines
(e.g., dressage and eventing). There were 28.4 % of respondents who
kept a helmet specifically for competitions. Most (96.6 %) helmets used
for competition met at least one safety standard. However, for home and
recreational use, only 64.9 % of helmets were reported to have met at
least one safety standard. Of respondents, 31.0 % reported disposing of a
helmet after a fall, 35.7 % only disposed of their helmet if they
considered the fall to be bad enough, 8 % continued to ride in it and 19
% reported keeping their helmet but not riding in it (e.g., as a spare
helmet or as decoration). Other responses included sending the helmet
to be repaired, using it for riding bikes or wearing the helmet on the
ground around horses, and using the helmet for education purposes.

Respondents used helmets from over 30 different brands, with the
most popular brands including Samshield, RIF, Kask, Charles Owen, and
Dublin.

The most important factors that respondents considered when
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buying a helmet were safety (41.3 %), comfort/fit (27.2 %), price (22.3
%), visual appeal (6.7 %), brand (1.2 %) and special features such as
MIPS technology. Differences in factors perceived to be of most impor-
tance by age, professional/amateur, concussion history and discipline
were explored using chi square tests (Table 3). Significantly more
younger equestrians (aged 12-44 years) were more likely to rank price as
most important, while those aged >45 year ranked safety as the most
important factor in helmet decision making. Those who had not expe-
rienced a concussion were significantly more likely to rank price as the
most important factor in helmet decision making. There were no dif-
ferences in factors by discipline (jumping vs non-jumping disciplines) or
professional versus amateur equestrians.

In the multiple linear regression, the competitive and non-
competitive variable was found to be highly correlated with profes-
sional/amateur, so was not included in the model. Regression results
showed that the model (described in Table 4) was significant (F = 5.36,
p<0.001) but only explained a very small amount of variance in the
perceived importance of helmet safety (R? = 0.04).

Older participants reported significantly higher perceptions of hel-
met safety when compared to younger equestrians and females reported
significantly higher perceptions of helmet safety than males. Ethnicity,
length of time the respondent had been an equestrian, whether the
respondent was professional or amateur, and concussion history, did not
significantly influence perceptions of the importance of helmet safety.

Discussion

This study explored helmet use, factors influencing helmet purchase
decisions, and perceptions of helmet safety importance within eques-
trians. The study identified that most helmets used for competitions met
at least one safety standard, however helmets compliant with safety
standards were much lower for home use. More than two thirds of
equestrians only replaced a helmet when they felt they had to. Safety,
price and comfort/fit were considered the most influential factors in
terms of helmet purchase decision making. Equestrians who were older
or had previously been concussed were more likely to rank safety as the
most important factor on helmet decision making. Younger equestrians
and those who had not experienced a concussion were more likely to

Table 3

Differences in the three most common factors rated as most important in helmet
decision-making by concussion history, age, amateur/prefessional status and
equestrian discipline.

N (%) Chi square test p value (2-tailed)
Ranked as most important factor

Concussion No concussion
Safety N=314 N=220 0.626
148 (42.0 %) 95 (38.9 %)
Price 66 (18.8 %) 65 (26.6 %) 0.020
Comfort/ 100 (28.4 %) 60 (24.6 %) 0.421
fit
12-44 years >45 years
Safety N=303 N=231 <0.001
121 (34.4%) 122 (50.0 %)
Price 90 (35.6 %) 41 (16.8 %) 0.014
Comfort/ 92 (26.1 %) 68 (27.9 %) 0.717
fit
Professional ~ Amateur
Safety N=95 N=439 0.097
38 (33.6 %) 205 (42.4 %)
Price 23 (20.4 %) 108 (22.4 %) 0.714
Comfort/ 34 (30.1 %) 126 (26.1 %) 0.476
fit
Jumping Non-jumping
Safety N=286 N=248 1.000
133 (40.7 %) 110 (40.9 %)
Price 73 (22.3 %) 58 (21.6 %) 0.914
Comfort/ 80 (24.5 %) 80 (29.7 %) 0.169

fit
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Table 4
Multiple Regression Model of the factors linked to perceptions of importance of
helmet safety on a scale from 1 (very unimportant) to 5 (very important).

Unstandardised Std. Standardised t Sig (p)
B Error B
(Constant) 3.99 0.31
Age >45 years 0.13 0.04 0.14 3.28 0.001
versus 12-44
years
Non-European -0.11 0.11 -0.04 -1.01 0.314
versus
European®™
Professional -0.07 0.05 -0.05 -1.30  0.194
versus
amateur
Concussion 0.01 0.04 0.01 0.12 0.907
versus no
concussion
Female versus 0.42 0.12 0.14 3.36 <0.001
male

* The European group includes participants who identified as NZ European or
European and the non-European group included all other participants.

rank price as the most important factor in purchasing a helmet. There
were no differences in the importance of factors by jumping versus non-
jumping disciplines or professional versus amateur equestrians.

Compliance with wearing a helmet was high, with 96 % of eques-
trians reporting wearing their helmet every single time they rode (or
drove) a horse. This was much higher than rates previously reported in a
review of studies from the USA and UK ranging between 6-67 % [10].
However, there has been an increase in educational messaging since that
review was completed almost a decade ago. It is important to determine
when people are wearing their helmet given the potential risks and
safety concerns associated with equestrian riding. For example, in this
study there was high helmet use when riding or driving horses, however
helmet use when doing groundwork was much lower (<10 %). A high
proportion of injuries from equestrian activities are sustained when not
riding (e.g., being kicked in the head when on the ground) [4]. Conse-
quently much greater awareness is needed to encourage helmet wearing
for other activities when working with horses to reduce risk of injury.

Whilst introducing mandatory helmet use regulations in NZ [18] has
increased the use of helmets compliant with safety regulations at com-
petitions (97 %), compliance is much lower for helmets used at home or
recreationally (65 %). In many cases the survey respondents reported
using helmets that were old or that did not meet standards at home so
that they could keep their newer helmet that met regulations for com-
petitions. Riders need to be advised that all equestrian helmets should
meet safety standards to facilitate rider safety and provide clearer
guidance to equestrians. However, there are challenges in implementing
recommendations outside of controlled competitive environments.
These findings highlight the importance of improving equestrians’ un-
derstanding of the reasoning behind helmet safety standards and rec-
ommendations to improve helmet safety behaviours within a
recreational context. This is particularly needed given that for most
equestrians, more time is spent riding outside of competitions increasing
their risk of injury.

Evidence has shown that the materials in motorcycle helmets can
degrade over time, particularly in response to high sun exposure [19].
Consequently, equestrian helmet manufacturers recommend replacing
helmets every five years to prevent degradation reducing performance
of the helmet. However, this study found that more than half of par-
ticipants only purchased a new helmet when they had to. There are no
clear guidelines on how a user can assess the quality of a helmet after
purchase based on the years of use, how it is stored or the number of
times it has been worn. Additionally, there is a lack of evidence on
whether, and to what extent, materials in equestrian helmets degrade
over time. This makes it difficult for equestrians to know when to
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purchase a new helmet if they have not suffered an impact to the helmet.

The most important factor reported for influencing helmet purchase
decisions overall was safety. This contrasted with a previous qualitative
study which found that comfort and brand loyalty were identified as key
factors [16]. However, this prior study only interviewed eight younger
participants in the USA, which may explain the differences in findings.
Given safety was considered the most important factor in helmet deci-
sion making, injury prevention messaging should now focus on differ-
ences between the helmet safety standards and evidence regarding new
technologies so that riders can make informed decisions more easily
about which helmets they should buy. Different helmet safety standards
involve passing different testing procedures, with helmets certified
under the most stringent standards more likely to remain undamaged
after an impact [20]. Independent testing comparing different types of
helmets and improved understanding of differences in safety standards
is likely to improve equestrians’ knowledge and confidence in deter-
mining a helmets safety rating in comparison to others.

Comfort/fit whilst not significantly different between groups was
rated more highly by professional equestrians, potentially due to the
amount of time they are required to wear a helmet. This supports
findings from the previous qualitative study which found comfort and fit
and price to be the most important factors when buying a helmet [16].
Other research has found that helmets being uncomfortable and not
fitting well were the most common reasons for not wearing an eques-
trian helmet [15]. These findings offer guidance to helmet manufac-
turers in informing helmet design and what their customers are looking
for.

In contrast to previous research which found the helmets used by
professionals, trainers, barns, and teams can impact trends which in-
fluence the helmets people use [16] the influence of others and brand
loyalty was relatively low. This may indicate differences in the effects of
social influence between NZ equestrians and equestrians in other parts
of the world. Alternatively, this difference may be due to changes in the
impact of social influence over time. Other factors that affected de-
cisions on which helmet to choose, included the helmet having MIPS
technology, and previous research and safety testing of helmets. This
indicates good public awareness of the availability of new technologies
such as MIPS, which aims to allow the helmet to move and potentially
reducing impact to the brain. MIPS technology has been found to reduce
the force of impact and lessen the rotation of the neck reducing the risk
of injury, [8] however research to test its effectiveness has been limited
and its relevance to real-life situations remains unclear. A study inves-
tigating rotational technology in equestrian helmets found that whilst it
does work under certain impact conditions, it is not a universal
improvement [21].

Younger age was found to be associated with lower perceptions of
the importance of helmet safety. Previous research also found helmet
use to be associated with age, with older adults always wearing helmets
more than younger riders [15] Previous research has also found that
younger equestrians (aged 13-19 years) are more likely to suffer a
concussion or head injury for equestrian related activities, compared to
adults aged 20-35 or 26-55 years old [22]. This reveals a need for tar-
geted injury prevention messaging regarding helmet use.

Whilst concussion history was not independently predictive in the
regression model on perceptions of importance, those with a history of
concussion were more likely to select helmet safety as the most impor-
tant factor in helmet decision making. This suggests that people are
learning by experience rather than by proactive prevention messaging.
Whilst there was high engagement in the study across the equestrian
disciplines, a limitation of the study was that the results are unlikely to
represent all equestrians in New Zealand and there was likely self-
selection bias towards people with an interest in helmet safety. There
were also low numbers in many of the discipline categories such as para
dressage, mounted games, polo/polocrosse, harness racing, thorough-
bred racing, track work, western, working equitation, and driving and
note that in some disciplines there is no requirement for helmets to be

Injury 57 (2026) 112907

yellow tagged. This study identified a lower rate of concussion in males
than females, however, the rate in males was higher than found in a
previous study which explored all types of injuries from equestrian
sports [5]. Additionally, a survey of engagement in sport found an
approximate 1:2 ratio of men to women engaged in equestrian sports in
New Zealand [23]. The lower proportion of male participants in our
survey sample is a limitation and reduces the generalizability of findings
for males. A further limitation is that the survey did not ask about
concussion injuries not sustained within equestrian sports which may
have changed the findings on the influence of concussion history on
helmet use and decision making

Conclusion

Safety messages need to focus on improving understanding of helmet
standards recommendations to help reduce the injury risk in equestrian
sports and increase use of helmets meeting current standards for recre-
ational use. There needs to be particular focus on targeting messaging on
helmet safety for adolescents/young adults.
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