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ABSTRACT
AIM: To assess the attitudes of mountain bikers to the use of protective equipment and quantify the use of 
such equipment.

METHOD: This was a prospective cohort study using an online questionnaire, offered to bikers participating 
in a series of Enduro races. The attitudes towards various factors that might contribute to a rider’s choice to 
use protective equipment were quantified based on their responses to the questions. The actual reported 
use of various types of protective equipment was the outcome measure. The correlations between the 
factors and actual use were analysed for statistical significance, to assess their relative importance. 

RESULTS: Equipment use was similar in racing and non-racing settings and could be increased. 55% had 
experienced an injury requiring a week or more off work. Perceptions of the benefits, costs, cues, comfort 
and potential injury severity proved to be well correlated with the choice to use equipment, while harm, 
danger and exposure to media influences did not. 

CONCLUSIONS: This study confirmed that in this group, time off work from injuries is high. Interventions 
aimed at changing the behaviour of riders to reduce injuries should focus on the factors identified in this 
study, particularly the benefits of wearing protective equipment. 

Injury prevention is a topic of growing 
interest due to the potential to both 
reduce morbidity and reduce treatment 

costs. Mountain biking is a large, growing 
sport, with current participation rates in 
New Zealand estimated at 8.8%, or 292,000 
riders in 2013.1 Population injury data from 
ACC (Accident Compensation Corporation, 
New Zealand’s universal public injury insur-
er) from that year shows there were 29,818 
cycling claims costing a total of $55.2m, a 
rise of 74% on 2005. Twenty percent of these 
injuries were attributed to mountain biking, 
suggesting a large injury burden.2

Studies of specific mountain biking popu-
lations document injury rates as high as 4% 
for an individual event,3 although others 
are lower, and are likely specific to the 

particular event characteristics. Helmets 
are well documented to prevent injuries 
in cycling,4 and full-face helmets are likely 
to offer further protection than standard 
helmets for mountain bikers.5–7 Lower 
injury rates are also reported in mountain 
bikers who use other types of protective 
equipment.5,8 This mirrors observations in 
other sports.9–12

No study has ever compared the relative 
use of equipment by an individual in a 
racing versus a non-racing environment. 
This is important as most of the studies look 
at an individual race, therefore it is difficult 
to generalise these results to everyday 
riding. Additionally, most studies attribute a 
dichotomous value to the use of equipment, 
while in reality over time this is unlikely to 
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be the case, with use on a given day related 
to specific factors. They are also dichot-
omous to presence of injury, when in reality 
the severity of the various injuries is highly 
important.

The ‘Enduro’ format of mountain biking 
is a relatively new discipline of racing that 
was developed to represent the style of 
riding enjoyed by the ‘weekend warrior’. It 
involves a series of untimed ascents, with 
timed downhill runs producing an overall 
time. No studies have been published on the 
injury rates in this style of riding, despite its 
growing popularity. Additionally, there is no 
evidence for what might influence its use 
in mountain bikers. A systematic review of 
preventing adverse health outcomes in all 
fields concluded that ‘benefits’ and ‘barriers’ 
to use are generally the most important 
factors, but the relative importance is 
dependent on the specific population.13 This 
is consistent with the studies that have eval-
uated equipment use in sports.14–17

The main purpose of this study was to 
collect data that might assist with the devel-
opment of injury prevention programmes 
(IPPs) in mountain bikers. Data about the 
scale and severity of the problem was 
collected. By assessing rates of equipment 
use in racing and non-racing environments, 
alongside injury experiences and correlating 
with the relative influences on use of 
protective equipment, the relative impor-
tance of various factors was established. 
This provides guidance on likely effective 
future targets for an IPP.

Methods
Riders competing in NZ Enduro Crown 

races across New Zealand (2016/7 season) 
were eligible to partake, and were 
approached to participate via race directors 
(not by researchers). There were no exclu-
sions. Consent was integrated into the 
start of an online questionnaire, and an 
incentive of two $100 vouchers was offered 
to randomly selected participants. Ethical 
approval was obtained from the University 
of Auckland human ethics committee (Ref 
018478).

The web-based survey was adminis-
tered via Survey Monkey. This was based 
on a questionnaire devised and validated 

by Ross et al17 The complete questionnaire 
is available as Appendix 1. This question-
naire was initially designed and validated 
to assess factors predicting helmet use in a 
cycle-commuting student population. It was 
modified for this study to assess protective 
equipment in general, and also to include 
more specific questions felt to be relevant 
to the mountain biking community, for 
example previous injury history. Individual 
questions assessed aspects of equipment 
use, demographics, self-reported skill level, 
injury experiences and rider belief vari-
ables, using specific values or Likert scales. 
Participants were provided free-text boxes 
at the end of the questionnaire to provide 
further feedback. 

Data from the questionnaires was down-
loaded into Excel, cleaned and edited to 
produce frequency reports, and imported 
into SPSS for further analysis. Input scales 
were created through summation of the 
nominal/ordinal values or Likert responses. 
Output scales were similarly created, with 
arbitrary double weighting of full-face 
helmet and goggle use (versus glasses) to 
acknowledge the increased perceived and 
real protection offered. The various scales 
are shown in Table 1. Correlations were 
analysed using Spearman’s rank.

Table 1: Details of the input and output scales 
used for the analysis.

Input scales Output/target scales

Age Helmet use

Rider skill and 
experience

Eyewear

Personal injury 
experiences

Other types of 
equipment

Harm Overall score

Danger

Severity

Benefits

Comfort

Costs

Cues

Media
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Results
A total of 263 questionnaires were 

completed, with an estimated response rate 
of 26.3%. Of the eight race directors who 
were approached, six agreed to take part.

Rates of equipment use are displayed in 
Table 2. Frequency of use, whether racing or 
not, were similar.

Age distribution is shown in Table 3. 
Correlations are displayed in Table 4. Age 
correlated with eyewear (p=0.04) and other 
equipment use (p=0.00), but not full-face 

helmets (p=0.21). There were 224 male 
(85.2%) and 39 female (13.7%) respondents. 
One hundred and ninety-four (73.8%) iden-
tified as New Zealand European, 44 (16.7%) 
Other European, 12 (4.6%) Māori and the 
rest ‘others’. More than half (n=137, 52.1%) 
had been riding for 11 or more years while 
170 (64.7%) were racing three to 10 times 
per year. Almost two-thirds (65.4%) self-re-
ported their riding level as “advanced”. 
Rider skill and experience correlated with 
full-face helmet use (p=0.01) and eyewear 
(p=0.00), but not other equipment (p=0.71).

Table 2: Details of the number of responses to each individual type of equipment used, both in racing 
and non-racing situations.

Equipment used when racing Never Occasionally Sometimes Mostly Always Total 

Full face helmet 94 35 66 49 19 263 

Standard helmet 16 30 49 58 110 263 

Sun/glasses 111 37 44 38 33 263 

Goggles 102 50 60 38 13 263 

Gloves 8 9 11 24 211 263 

Elbow pads 161 33 21 21 27 263 

Knee pads/shin 26 17 25 43 152 263 

Torso body armour 241 7 9 1 5 263 

Equipment used when not 
racing

Never Occasionally Sometimes Mostly Always Total 

Full face helmet 102 67 79 12 3 263 

Standard helmet 0 7 33 98 125 263 

Sun/glasses 75 46 57 52 33 263 

Goggles 117 72 62 8 4 263 

Gloves 11 9 18 41 184 263 

Elbow pads 174 47 22 13 7 263 

Knee pads/shin 33 44 64 61 61 263 

Torso body armour 231 21 7 2 2 263 

Table 3: Distribution of participant ages.

Age Number of participants Percentage (%) 

18–25 51 19.4 

26–35 67 25.5 

36–45 86 32.7 

46–55 52 19.8 

Over 56 7 2.7 
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Injury experiences were high, with over 
half reporting an injury requiring a week 
or more off work, and nearly 20%, a month 
or more. Over 40% reported ongoing 
symptoms from a mountain biking-related 
injury. Table 5 displays the details. Greater 
injury experience was correlated with 
full-face helmet use (p=0.04) and eyewear 
(p=0.00), but not other equipment (p=0.72).

The individual belief scales and 
equipment types are displayed in Table 5. 
Benefits, costs, cues, comfort and severity 
had varying correlations, while harm, 
danger and media had no correlation. 
Analysing the media components further, a 
majority of respondents indicated that they 
had never seen any advertising suggesting 
the importance or benefit of protective 
equipment for injury prevention.

Additional feedback that was provided by 
participants in free-text boxes was reviewed 
and analysed looking for specific themes. No 
additional themes were identified that had 
not been addressed in the survey. 

Discussion
The current study confirms that signif-

icant injuries (with high morbidity) are 
common in Enduro mountain bikers, and 
that uptake of protective equipment has 
potential to be increased. Modifiable factors 
determining use were rider skill, and beliefs 
regarding benefits, costs, cues, comfort 
and severity. The non-modifiable determi-
nants were previous injury experiences and 
age. Interest in the study from riders and 
race directors appeared high. Overall this 
suggests an injury prevention programme 
targeting this group (IPP) might be effective.

Reported injury experiences were high 
in the current study. This is in keeping with 
a prospective study of 494 downhill riders 
through a season which reported an injury 
rate of 16.8–17.9 per 1,000h of exposure, of 
which 65% were mild, 22% moderate and 
13% severe.18 It was not possible to find any 
comparative figures for cross-country riding, 
however given the style of riding in Enduro 

Table 4: Significance of correlations between input domain scales and reported use of various 
equipment types.

Statistical significance of correlation (p value)

Domain scale Helmets Eyewear Equipment Overall

Injury experiences 0.04 0.00 0.72 0.01

Harm 0.34 0.85 0.37 0.47

Danger 0.98 0.66 0.46 0.38

Severity 0.71 0.01 0.99 0.25

Benefits 0.03 0.14 0.00 0.00

Comfort 0.283 0.24 0.00 0.11

Costs 0.04 0.11 0.00 0.00

Cues 0.01 0.54 0.00 0.00

Media 0.30 0.16 0.78 0.26

Age 0.22 0.04 0.00 0.40

Rider skill and experience 0.01 0.00 0.71 0.03

Table 5: Details of responses regarding details of injury histories. 

Injury experiences Yes No Not sure 

Week or more off work due to mountain biking injury 144 (54.8%) 114 (43.3%) 5 (1.9%) 

Month or more off work due to mountain biking injury 52 (19.8%) 209 (79.5%) 2 (0.8%) 

Ongoing symptoms from a mountain biking injury 108 (41.1%) 143 (54.4%) 12 (4.6%) 
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format, it is reasonable to expect the injury 
rates and patterns to be more similar to 
downhill than cross country. This emphasises 
the high injury burden in this large, growing, 
but infrequently studied group of riders.

There was a correlation between use 
of more protective equipment and the 
perceived benefits, costs, cues, comfort and 
severity. There was, however, no correlation 
between the domains of harm, danger and 
media (Table 4). These findings would be 
an important consideration when devel-
oping an injury prevention strategy in 
this group and have some differences 
to other sports and populations. These 
factors have not previously been studied 
in mountain bikers, but similar studies 
have been assessed in other sports and are 
conflicting. In snow sports, having had a 
previous major crash has been associated 
with higher helmet use,19 but wrist guard use 
was not.20 In commuter cycling, helmet use 
correlated highly with attitudes of friends 
and family, emotional benefits, perceived 
exemption from harm and personal vanity 
or discomfort factors, and not with severity 
of harm or cost.17 In AFL, one study found 
injury prevention was a major trigger to use 
head and mouth guards, while discomfort 
was a negative impact,16 while in Rugby 
Union another reported safety and previous 
injury would motivate, and again discomfort 
would inhibit.14 Therefore, the results of this 
study bear some similarities and differences 
to each of these. The variability of relative 
factors with individual populations has been 
confirmed by a systematic review across any 
health interventions.13 The reason for the 
variability can be speculated, and is likely to 
reflect the sociodemographics of the indi-
viduals, and the demands and contexts of 
the sport and environment. For example, 
Enduro riders may have more disposable 
income to spend on their sport, but 
off-setting this is the high cost and volume 
of types of equipment available, forcing a 
choice to be made. Family is a strong cue, 
and the demographic of recreational Enduro 
riders may reflect the lack of free time 
available, pushing riders from an endur-
ance-style cross-country training programme 
into one more with more emphasis on skill 
than outright aerobic capacity. Comfort 
seemed specific to the particular type of 
equipment, with no impact on helmets 

or eyewear, but a strong link with other 
peripheral items. Therefore, specific studies 
such as these are vital to developing a 
targeted approach, but generalising the 
specific results outside of the population 
should only be done with caution. 

The interest in the study from industry 
race directors was high, with a participation 
rate of 75%. The response rate from riders 
(26%) was in keeping with other single-invi-
tation email surveys, which a meta-analysis 
found should expect a completion rate of 
25–30%.21 The same study found a second 
email increased the mean response to 
39.6%. Unfortunately, race directors 
expressed concern about ‘irritating’ clients 
and were unwilling to send a follow-up 
email. Contacting riders directly might also 
have improved the response rate but was 
not possible for privacy reasons. Ultimately, 
race directors and riders appeared keen 
to support this type of research, demon-
strating interest in the field, which might 
be key to implementing a successful IPP. 
Recent studies have discussed a gap in 
injury prevention between research and 
practice, and factors impacting uptake and 
compliance as well as the key adopters of 
a programme may be the missing link.22,23 
This study therefore demonstrates that 
the community and industry in Enduro 
mountain biking may fill this role, as well 
as offering insight into which factors may 
provide successful leverage to implement 
behaviour change. The results of the current 
study may help illustrate several areas 
that might help improve compliance. For 
example, the cost of the equipment appears 
to be a major factor for many riders. It is 
possible that it may be cost effective for 
insurance companies to subsidise the cost 
of protective equipment. The ACC currently 
fund injury prevention programmes in 
other situations, including falls prevention 
programmes for the elderly,24 or the ‘11+’ 
programme for injury prevention in team 
sports. More research would be needed 
to evaluate the cost effectiveness of this 
type of strategy. Providing experience of a 
witnessed injury might increase equipment 
use, as this study confirms a correlation 
(p=0.013) between these two variables. Prac-
tically, this might involve showing videos 
of injuries, a strategy which has previously 
been shown to be effective in other sports.25 
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Encouraging elite riders to use and endorse 
appropriate equipment might also improve 
uptake, particularly in younger riders. This 
was shown to increase the uptake of facial 
protection by youth basketball players.26 
Finally, education to emphasise the benefit 
of full-face helmets over standard is 
suggested. Previous evidence suggests that 
these helmets are more effective,5–7 however, 
this was not a belief that was shared by 
the majority of the riders surveyed in the 
current study. It is worth noting that this 
study demonstrated little exposure of the 
riders to media influences, implying there 
is significant scope for improvement by 
creating a media campaign.

This study does have some limitations. 
The relatively small sample size has already 
been discussed. The predominantly quan-
titative nature of the research is another 
limitation. This type of study inherently 
suffers from problems of context and it is it 
is likely that a qualitative study would more 
completely explore the themes that have 
been identified during the current study. 

Another limitation relates to the type or 
riders that were studied. Enduro riders are a 
subgroup of all those riding mountain bikes 
and as a result the results may not be gener-
alisable to all riders. As discussed earlier, 
Enduro riders were chosen for this study as 
it was felt that this style is likely to be most 
representative of recreational riders who 
are likely to be the primary target of injury 
prevention strategies. 

Conclusion
Injuries appear to be common in 

mountain biking, and the interest in injury 
prevention strategies appears to be high in 
riders and race organisers. Benefits, costs 
and cues have the greatest influence on 
rider choice of protective equipment. This 
is important to consider when treating 
riders and planning injury prevention 
programmes. The authors’ recommenda-
tions for developing an IPP for mountain 
biking in New Zealand is available as 
Appendix 2.

Table 6: Key points from this research.

Key points from this research

What is already known What this study adds

Helmets and eyewear reduce injuries Full-face helmets and other protective equipment 
types are not always used

The causes of crashes are multifactorial Benefits, costs, cues, skill and experience level, and 
personal injury experience are key determinants of 
use. Older riders are more likely to use eyewear

Mountain biking injuries can cause 
significant morbidity

Interest in injury prevention is high in riders and race 
directors
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Factors influencing protective 
equipment use by mountain bikers: 
implications for injury prevention

Appendix 1: Questionnaire
1.	  I consent to participate in this project
•	 Yes
•	 No
2.	 Would you like to receive a summary of the results?
•	 Yes
•	 No
If so, please enter an email address to send the summary to. (Free text response)

3.	 Would you like to be entered into the drawer to win a voucher?
•	 Yes
•	 No
If so, please enter a contact email address in case you win. (Free text response)

4.	 Which race(s) are you entered in that invited you to complete this questionnaire?
•	 Doug Wisor mini Enduro
•	 440 Gravity Enduro
•	 Dunedin Enduro Series
•	 Santa Cruz Super D
•	 Mammoth Enduro
•	 Gravity Canterbury Enduro Series
•	 Urge 3 Peaks Enduro
•	 Giant 2W Gravity Enduro
•	 Top Gun Enduro
•	 5th Annual Dodzy Memorial Enduro
•	 Yeti Trans NZ Enduro
•	 NZ Enduro
5.	 What is your age?
•	 18–25
•	 26–35
•	 36–45
•	 46–55
•	 Over 56
6.	 What is your gender?
•	 Male
•	 Female
•	 Gender diverse
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7.	 What is your ethnicity? (Please select all that apply.)
•	 NZ European
•	 Māori
•	 Pacific Island
•	 Asian
•	 Other European
•	 Other
•	 Prefer not to answer
8.	 How long have you been mountain biking?
•	 Less than a year
•	 1–4 years
•	 5–10 years
•	 11+ years
9.	 How long have you been racing mountain bikes?
•	 Less than a year
•	 1–4 years
•	 5–10 years
•	 11+ years
10.	 On average, how many races do you compete in each year?
•	 1–2
•	 3–5
•	 6–10
•	 11+
11.	 Which best describes your riding level?
•	 Beginner
•	 Intermediate
•	 Advanced
•	 Professional (or ex-professional)
12.	 How many enduro format races have you competed in?
•	 0
•	 1–2
•	 3–5
•	 6–10
•	 11+
13.	 How many downhill format races have you competed in?
•	 0
•	 1–2
•	 3–5
•	 6–10
•	 11+
14.	 How many cross country races have you competed in?
•	 0
•	 1–2
•	 3–5
•	 6–10
•	 11+
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15.	 How many hours a week do you spend mountain biking?
•	 0–3
•	 4–6
•	 7–10
•	 11+
16.	 When RACING ENDURO, how often do you use the following? (scored as: Never/Occa-

sionally/Sometimes/Most of the time/Always)
•	 Full suspension bike
•	 Hardtail bike
•	 Clipless pedals
•	 Flat pedals
•	 Full face helmet
•	 Standard helmet
•	 Sun/glasses
•	 Goggles
•	 Gloves
•	 Elbow pads
•	 Knee pads/shin guards
•	 Torso body armour
17.	 When NOT RACING, how often do you use the following? (scored as: Never/Occa-

sionally/Sometimes/Most of the time/Always)
•	 Full suspension bike
•	 Hardtail bike
•	 Clipless pedals
•	 Flat pedals
•	 Full face helmet
•	 Standard helmet
•	 Sun/glasses
•	 Goggles
•	 Gloves
•	 Elbow pads
•	 Knee pads/shin guards
•	 Torso body armour
18.	 Which of the following applies to you? (Each scored as Yes/No/Not sure)
•	 I’ve had a mountain biking injury needing a week or more off work.
•	 I’ve had a mountain biking injury needing a month or more off work.
•	 I still have symptoms from an old injury.
•	 I’ve seen someone else have a nasty crash.
•	 I’ve been saved from a nasty injury by my protective gear.
•	 I’ve seen someone else saved from a nasty injury by their protective gear.
19.	 Which of the following applies to you? (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 I do not go fast enough to need protection in a crash.
•	 I feel that protective gear is unnecessary for short rides.
•	 With my experience, I can easily avoid crashing when riding.
•	 Protection is less important for those who ride less frequently.
•	 Protection is more important for those who ride more often.
•	 When I’m not racing, I don’t really need protection.
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20.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/
Somewhat agree/Mostly agree/Completely agree)

•	 When riding, I’m at risk of being injured when I make a mistake.
•	 When riding, I’m at risk of being injured when something beyond my control 

happens.
•	 If I had an accident on my bike, I’d be likely to suffer a significant injury.
•	 Mountain biking is dangerous all the time.
•	 Mountain biking is dangerous when racing.
21.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 If I was injured when riding, it could seriously affect my social life with friends.
•	 If I was injured when riding, it could seriously affect my relationship with family 

members.
•	 If I was injured when riding, it could seriously affect my ability to function at work.
•	 If I was injured when riding, it could seriously affect my ability to continue to ride 

mountain bikes.
22.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 I feel unsafe riding without enough protective equipment.
•	 I feel guilty riding without enough protective equipment.
•	 Wearing more protective equipment would make me feel less anxious when I ride.
•	 I think it’s my obligation to keep myself safe for the people who care about me by 

wearing protective gear when I ride.
•	 Wearing protective gear makes me feel safer.
•	 When wearing protective gear I feel more aware of the potential dangers of riding.
•	 Wearing protective gear makes me more likely to “take care” when I ride.
23.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 In general, I feel that people who choose to wear protective gear are being safe and 

responsible.
•	 Protective gear is effective at reducing my risk of injury if I have a crash while riding.
•	 I believe that wearing protective gear can prevent serious injury if I have an accident.
•	 In the event of an accident, wearing protective gear could save me money in medical 

treatment and time off work.
24.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 I would feel embarrassed by wearing more protective gear.
•	 I feel foolish wearing protective gear on easier trails.
•	 Wearing protective gear makes me feel foolish if no one else is wearing it.
•	 Quite frankly, protective gear looks stupid.
•	 Wearing protective gear is uncomfortable.
•	 I would wear more protective gear if it didn’t restrict my riding.
•	 I would wear more protective gear if most of the people I ride with did.
•	 I would wear eye protection more if it didn’t affect my vision.
•	 I would wear a full face helmet more if it didn’t affect my vision.
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25.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/
Somewhat agree/Mostly agree/Completely agree)

•	 The cost of protective gear is generally more than it’s worth.
•	 The cost of buying protective gear affects whether I use it or not.
•	 The best protective gear is too expensive for me to buy.
•	 I would not want to spend money on protective gear.
•	 Protective gear is not a worthwhile way for me to spend my money.
•	 Protective gear is not worth the cost.
•	 I believe protective gear is overpriced.
26.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 I have several friends who routinely wear protective gear when they ride.
•	 I keep my protective gear in a visible place so I won’t forget it.
•	 I usually keep my protective gear with my bike.
•	 I know that I will feel bad if I don’t wear my protective gear, as someone that cares 

about me wants me to wear it.
•	 My friends think I should wear protective gear when I ride.
•	 My close friends think I should wear protective gear when I ride.
27. 	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 I recall seeing TV commercials, billboard ads or posters about the importance of 

wearing protective gear while mountain biking.
•	 I have seen articles in bike magazines or online about the benefit of wearing 

protective gear.
•	 During the past year, a healthcare professional has advised me about using protective 

gear.
•	 During the past year, I’ve seen adverts in magazines or elsewhere for shops giving a 

discount on protective gear.
•	 During the past year, I recall some form of promotion event for protective gear in the 

community.
•	 During the past year, I recall reading about/seeing mountain biking accidents in the 

news.
28.	 Rate each of the following as they apply to you: (Scored as Do not agree/Slightly agree/

Somewhat agree/Mostly agree/Completely agree)
•	 Do you think a full face helmet protects significantly better than a standard helmet?
•	 Do you think wearing a helmet increases your chance of injuring your neck?
29.	 What are the most important reasons that you use/don’t use protective gear? (Free 

text response)

30.	 Do you have any other comments regarding topics raised in this questionnaire? (Free 
text response)
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Appendix 2: Recommendations for developing an injury prevention 
programme (IPP) for mountain biking

Injury prevention programmes (IPPs) have been developed and shown to work in other 
sports, and generally adopt a van Mechelen model approach.27 The approach has been 
expanded and developed further, particularly by Finch and her colleagues.28,29 

Following this approach, based on this research some specific recommendations can be 
made for developing an IPP for mountain biking. Examples include:

1.	 The psychological factors that are likely to increase uptake are benefits and cues 
(specifically friends and family). Leveraging off this is more likely to be effective than 
other prompts, for example focusing on the dangers. This is also likely to be more 
palatable to the race directors and industry.  

2.	 Cost is a big contributor to some riders’ decision making. It is harder to directly 
influence, given the nature of an individual purchasing the equipment from a private 
company. However, insurance companies might potentially offer a financial incentive: 
In the past, ACC (Accident Compensation Corporation, a publicly funded social 
insurance scheme covering all injuries in New Zealand) have provided wrist guards 
for snowboarders, and they currently fund orthotics if a person has suffered an injury 
requiring these as part of the treatment.  

3.	 Increasing rider skill and overall experience levels would likely help, but it might 
require more extensive resources to provide training. There are comparable primary 
prevention programmes funded by ACC, such as the falls prevention programme 
for the elderly,30 or ‘FIFA 11-plus’ for ACL ruptures, but these are targeted to specific 
groups at high risk of a specific, relatively high-cost injury (ie, easily measurable) 
rather than more global prevention.

4.	 Providing experience of a personal or witnessed injury might increase equipment use, 
as this study confirms a correlation (p=0.013). Practically this might involve showing 
videos of injuries: A systematic review and meta-analysis in 2013 by Leppänen et al 
found three such studies, with only one being successful.31 Anyhow, the increasing 
popularity of the sport does mean events are increasingly televised or available 
online, and along with personal filming and social media it may be more likely riders 
will be exposed to videos of crashes. However, these may often be dissociated with the 
actual outcomes, or specifically sanitised for those not resulting in injury. The increas-
ingly professional component of the sport also provides an insight into injury for those 
riders motivated to follow specific athletes, who might require time off the sport.

Encouraging the professionals to use and endorse appropriate equipment might also have 
a peer-type effect on uptake, particularly in younger riders. A memorable example of this 
was the use of a plastic face mask by Kobe Bryant and LeBron James removing stigma and 
triggering an interest among high school and collegiate basketballers.32 

5.	 Eyewear was used less frequently by younger riders, who may be at higher risk of 
eye injuries, therefore an intervention to increase this specific component might be of 
particularly high value. As above, they might be expected to respond better to a social 
media campaign championed by a well-known professional.  

6.	 Targeting riders in their 30–40s might provide a significant benefit, due to their high 
injury rate and costs, versus higher incomes to purchase equipment. They might be 
better targeted by a club-based intervention, pushing the benefits relative to family.  

7.	 Emphasising the benefit of full-face helmets over standard: Previous evidence 
suggests this, but many riders surveyed here did not fully agree. Given the relatively 
high cost of a head injury, this would be worthwhile.  

8.	 Encouraging manufacturers to design more comfortable equipment, offer trials and 
provide data on its efficacy, would likely be useful.  

A strategy based on recommendations by Donaldson might start by forming a focus group 
with riders and event managers to discuss the prior evidence and data from this study, to 
consider methods of administering a programme.29
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Once discussed, an agreement and plan might be made around delivering the programme. 
As mentioned above, social/online media might be a particularly good way to target younger 
riders, while clubs might offer an additional route to older ones. Events offer a captive 
population. Medical facilities near popular riding areas might be involved. A professional 
rider might be the face of the campaign. Local clubs could offer skills and first aid sessions 
to riders, or local guides/shuttle drivers could be trained to higher levels of first aid quali-
fications and provided with equipment. The sponsoring of essentially a local ambulance in 
Rotorua is proving very successful there, but the large number of riders in a relatively small, 
confined area makes it cost effective: This is likely of limited practical use most other places, 
although certain localities might be suitable (eg, Wellington and Christchurch hills—large 
riding networks near large population centres). 

These recommendations would be expected to be effective, based on this research and 
previous evidence, but any IPP ideally be shown to work by confirming the injury rate 
before introduction to the rate after. This would be relatively easy to do within the settings 
of a club for example, before reproducing elsewhere.
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