
Adaptive Mountain Biking,
Climbing, and  Kayaking 

ADAPTIVE RECREATION
HANDBOOK 

Ariana Pitruzzello, OTDS

Kylie Foster, OTDS

A Guide for Athletes and Advocates 



Adaptive Mountain Biking

Adaptive Kayaking

Adaptive Climbing 

Accessibility 

Community Partners and Grants 

Disability Guideline and Associated Definitions 

TABLE OF

CONTENTS

High Country Adaptive 

A Comprehensive Assessment of Adaptive

Equipment, Establishing “Best Fit” between athlete

and activity, and opportunities in the state of

Arizona.

For Athletes and Volunteers 

For Healthcare Professionals

Application of the HAAT Model for
professional recommendations 

Becoming a better advocate for
adaptive recreation: Risk and
Autonomy

VISION

The information within this guidebook is intended as a reference and supplemental to the direct

advice of adaptive recreation and healthcare professionals. 



In a pool of 63 adult participants with disabilities
, only 2% (green) believe that their ability to
access outdoor recreation is the same as
individuals without disabilities 

In this same pool of participants, over 80%
(purple, green) report having difficulty accessing
outdoor parks, trails, and leisure activities due to
their disability 

Almost all participants (purple, green) strongly
agreed or agreed with the idea that outdoor
recreation is important for their mental health 



FOR ATHETES & ADVOCATES

This section is intended for athletes who
intend to enter or become more involved
in the adaptive recreation world and/or
those who help to support athletes and

doing so. 

Utilize Section One as a tool for
understanding the fundamentals of the

included adaptive sports. This section will
provide an overview and starting point for
understanding how to fit an athlete to an

assistive device for each sport, and
organizations which support each activity. 



What are the benefits? aMTB can be impactful for both the
mental and physical health of participants. This activity
encourages joint motion, circulation,  core strength, mind-
muscle connection, coordination, and balance. The activity
provides equitable access to connection to the outdoors,
providing sense of community, improved self-confidence, and
autonomy. 
Is it safe? each aMTB is fit to person based on level of ability and
confidence. While there is innate risk in any outdoor adventure
activity for any person, every individual has the autonomy to take
risk within reason. 
Where can I ride?  The state of Arizona is becoming increasingly
progressive in its advancements towards creating accessible trails
and recreation spaces. This Handbook will include a
comprehensive list of accessible trails in the state of Arizona as
well as opportunities to ride with state-based adaptive recreation
programs. 

01.
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Opportunities and Equipment 



ESTABLISHING BIKE-ATHLETE
FIT

LASHER BIKES 

pn

Key Features:

 Recumbent Style, off road hand-cycle

Electric-assist feature

Smooth Suspension and Off road/ multi-terrain abilities 

   Who is this bike best-fit for?

Lasher adaptive bikes are ideal for individuals with limited lower

body strength and/or mobility. The bike’s electric assist feature

paired with hand cycles aid individuals with reduced upper body

strength, Endurance, Or mobility. Adjustable seatback for 

What If I can’t Use the hand breaks?

The lasher has the potential to adapt to athlete with each of the

following features 

Quad Grips

Quad Straps

Wrist Brake, Elbow brake

wrist throttle

Bluetooth shifting buttons

*Wheelchair carrier attachment now available*



Key Features: 

Rear-wheel drive 

Nuke Bike: Rear Wheel Suspension

Mako Bike: Full suspension 

multi terrain road abilities 

   Who is this bike best-fit for?

This series of bikes are Recumbent hand cycle bikes ideal for

individuals with limited lower body strength/mobility. The

handcycle feature requires mobility of the shoulders and arms,

however there are several adaptive features which make the bike

customizable to most bodies. Seatback is adjustable for

individuals with limited trunk control 

additional adaptive features:

quad breaks

quad grips 

additional electric assist 

ESTABLISHING BIKE-ATHLETE FIT
NUKE AND MAKO BIKES 

Mako Bike: Full Suspension 



Key Features: 

Lightweight

able to withstand multi terrain rides with downhill

speed control

increased ground clearance 

   Who is this bike best-fit for?

This bike is unique in its form. athletes lay in prone

position with chest pad to provide additional power for

hand crank system. Laying comfortably in prone

position requires trunk control and strength. The bike

is steered through two mechanisms: a “Single stock”

mountain bike handlebar and a secondary steering

chest pad. 

additional adaptive features:

additional electric assist 

ESTABLISHING BIKE-ATHLETE FIT
BOMBER AND HAMMERHEAD BIKES 

Hammerhead Bike: Full Suspension



Key Features: 

Light Weight

User-Friendly 

Full Electric Abilities 

Speed up to 12 mph

Distance Range 10-20 mph

   Who is this bike best-fit for?

The Rig utilizes manual Breaks and steering

wheel. For this reason, the bike is best fit for

individuals with mobility and strength in both

hands.

BIKE-ATHLETE FIT
RIG BIKES 



BIKE-ATHLETE FIT
BOWHEAD ADVENTURE E BIKES

Rogue Bike: Full Suspension 

Key Features

Entry level bike with full suspension

Delta handcycle build

Full Clearance

Electric Assistance 

Bowhead Reach

Key Features
Full Electric

Full Suspension

Modifiable Quad Handelbar with Brakes and Throttle  



BIKE-ATHLETE FIT
STINGER ADAPTIVE BIKES

Key Features
Appropriate traction and ground clearance for rocky terrain 

Foot pedaled recumbent build 

derailers uniquely positioned to avoid trail collisions

contour seat back for positioning and comfort 

Additional adaptive features: 

fat tire option

gps assistance

customizable electric assistance

optional hitch rack for vehicle pulling to trail

Who is this bike best fit for?

This bike is best fit for individuals with in tact lower limbs

due to its recumbent foot-pedal based build

mobility and strength of the lower limbs is necessary for

users interested in full utilization of foot pedal feature
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Quad Grips: Allow a rider with limited
fine-motor strength and/or
coordination to pull cranks on adaptive
bikes. 

Recumbent Cycles: Athlete is in leaned back
position with legs out stretched in front of them.
The rider utilizes handcycles simultaneously with
or without additional electric assistance.  A three
wheeled biking experience with two wheels in
front and one in back. 

Handcycles: Athlete propels bike using internal
rotation and extension of the shoulder to
complete repeated circular motions. 

Delta Bikes: Bikes with one wheel in the front and
two in the back

Tadpole Bikes: Bikes with two wheels in the front
and one in the back 

Electric Assistance: A battery and motor system
which provides assistance in propelling bike.
Level of assistance and form of assistance will
depend on model of bike and user preference 

RIDER VOCABULARY 



National Resources:

State-Based Resources: 

RIDER RESOURCES
Organizations, Community, and Funding 

The National Leader in adaptive sports. Move United spreads

across 45 states with more than  239 Member Organizations.

Find adaptive programs near you and experience a “one stop

shop” for nation-wide hand cycling opportunities

A resource for finding adaptive bike races, events, and

information about available equipment. This platform posts used

equipment as available to provide more affordable

opportunities for athletes  

An organization dedicated to supplying adapted bikes to

individuals who have been injured during service. Eligible

to all active or retired serviceman. 

Arizona-based adaptive sports sites dedicated to generating community

opportunities to engage in adaptive biking at a low cost. 



What are the benefits?  Kayaking is a low impact sport which
improves both cardiovascular and physical strength as well as
mobility with engagement of muscles of the core, arms, back,

shoulders in wrists. The sport promotes relaxation and quality of
life in providing access to beautiful spaces which would

otherwise be difficult to reach. 
Is it safe?  Kayaking is a generally low risk sport and is

encouraged for individuals who are comfortable within water
and/or swimming. While there is innate risk in any outdoor
adventure activity for any person, every individual has the

autonomy to take risk within reason. 
Where can I ride?  Kayaks can be adapted to best fit individual

and then enjoyed in any of the same spaces as non-adapted
kayaks. A comprehensive list of adaptive sports opportunities
within the community will be included within this handbook. 

pn
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KAYAK ADAPTABILITY: What’s out There?
Seating and Positioning

Basic Universal Seat:

Offers lateral and Core support and adjustable to

individual fit. Ideal for individuals with higher level

spinal cord injury and/or any individual with limited

postural stability.  Easily attachable to canoe or kayak. 

High Seatback

Tall, Padded seatback wit additional neck support. This seat

includes a padded cushion for comfortable seating. Ideal for

individuals with limited trunk and neck control.   
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KAYAK ADAPTABILITY: What’s out There?
Seating and Positioning

Gel Seat Pad

Gel filled seating pad allows individuals with pressure

sores and/or those with difficulty self- adjusting to sit

more comfortably. Pad adjusts relative to individual’s

own form   

Sweet Cheeks 

Self-Inflatable Cushion which is easy transportable and

adaptable to individual fit and needs. Conforms to person’s

body during weight-shifts throughout kayak experience  
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KAYAK ADAPTABILITY: What’s out There?
Safe and Comfortable Transfers

Transfer Bench 

Provides a smooth, even surface for transfer from

wheelchair to kayak. Provides increased opportunity for

independence and overall safety

Allows individuals with limitations to strength to more

easily transfer kayak from flat surface such as parking lot

to the water.

Chariot Wheels
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KAYAK ADAPTABILITY: What’s out There?
Modifications for the Hand and Wrist 

Hand Grips 

Provides additional support for individuals with ability to open and close

the hand but have limitations to strength. Allows individuals to grasp the

paddle for extended periods of time without hand fatigue. Athletes are able

to slide hand in and out of this adaptation as needed. 

WRIST Grips

Provides additional supports for individuals with limited hand

or wrist mobility/ strength or spasticity. Removes pressure

from the wrists in maintaining stability of the paddle while

rowing 



Provides support at the base of the paddle. Riders are able to

autonomously decide how much they would like to physically

manipulate the paddle according to their strength and energy

levels. Riders can manipulate the paddle with just one arm

without fear of dropping the paddle into water.  

KAYAK ADAPTABILITY: What’s out There?
Paddle Modifications and Others

Paddle Pivot 

OUTRIGGERS

Provide stabilization of the kayak. ideal for individuals who

may be fearful to traverse the water independently or waters

which are more aggressive
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RIDER RESOURCES
Organizations, Community, and Funding 

athletes can sift through opportunities for adaptive

kayaking across states and populations 

A resource for adaptive kayak outfitting, 1:1

Consultations, and resources and guidebooks

Provides active Duty members and veterans an

opportunity to experience paddling with a growing

national chapter

Arizona-based resources which supports adaptive

athletes in water sports at all ability levels

National Resources

Statewide Resources



What are the benefits?  Indoor rock climbing provides physical
and psychosocial benefits to the athlete. The sport provides

opportunities to develop trust in oneself and others, bravery, and
utilize the muscles of the upper body. The sport is excellent for
sequencing associated with cognitive processes essential to day

to day life.  
Is it safe?  Indoor climbing can be performed with and without a
belay. While climbing with a belay is inherently more safe as it

involves several layers of security, every individual has the
autonomy to decide how to climb so long as they are informed of

associated risk. 
Where can I climb?  Most climbing gyms can be made adaptive

with the aid of necessary assistive tools depending on a climber’s
level of independence. Community-based adaptive climbing

organizations and opportunities will be listed at the end of this
section. 

03.
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CLIMBER SUPPORT: 
Posture and Positioning 

CHEST SUPPORT SYSTEM 

A supportive chest harness helps climbers to remain upright and

secure while climbing. This harness is ideal for climbers who

may lack postural stability associated with holding the trunk

upright. 

Sit harness

 This Harness allows individuals with limited strength and/or control of

the legs to sit comfortably while climbing. The harness holds the

majority of the climbers weight to allow for improved respiration and

are well-padded for prevention of pressure sores. This harness is ideal

for climbers with  paraplegia and incomplete quadraplegia



CLIMBER SUPPORT: 
Posture and Positioning 

Mountain Easy Sit Harness
This Harness combines the benefits of the sit harness with that

of the chest support to provide security for climbers who may

have impacted lower body strength and/or mobility. The chest

support provides some trunk control but does not have full back

support 

Sit Harness with High Back  
Harness with greatest support. ideal for individuals with higher

level spinal cord injury who have limited control of muscles of

the upper trunk and neck.  



CLIMBER SUPPORT:
 Hand and Wrist Modifications

Active Hands

These glove-like Grip Aids can help participants with limited hand

grip and/or dexterity to ascend comfortably. 

ASCENDING PULL UP BAR 

These bars provide a mechanical advantage for

individuals who have limited hand grip and/or

dexterity. this pull up bar provides a 3:1 mechanical

advantage. 



CLIMBER RESOURCES
Organizations, Community, and Funding 

National Resources

Learn about successful adaptive climbers and the

modifications they use for their sport. access a list of

adaptive accommodations and state-based resources 

Offers nation-wide opportunities to climb and fosters

community for adaptive climbers

A Para-climbing organization which provides national

opportunities for adaptive climbers to compete in team-

based opportunities 

State Resources

Arizona-based organizations which provide

opportunities and support to climbers of all

abilities 



04. 
Disability
Guideline and
Associated
Deficits 

The following guideline is adapted from the doctoral
capstone project of Kylie Foster, OTDS. 

This is not a comprehensive list of disability but instead a
general resource for volunteers to better understand some
disabilities they may encounter as they support adaptive

athletes 
Note: All individuals with disability are unique in their

experience and presentation. No guideline is a “one size fits
all” model for application. 



















ACCESSIBILITY
ETIQUETTE 

ACCESSIBILITY
ETIQUETTE 

Every individual has their own relationship
with disability. While some identify closely
with their disability and related culture, other’s
consider this just a small facet of their lives. 
Always assume ability. 
Utilize person-first language. 
Speak at eye level with individuals whenever
possible.
Always ask before touching an individual.
During transfers, ask clearly “is it okay if I...” 
Many individuals with disability have personal
preference or systems for transfers. Before
assuming a person’s preferred transfer method,
try asking “how do you like to be transferred?”  

*Meet every individual as an individual. There is no
“one size all” for inter-abled interactions. Ask

questions to the individual you are working with. *



FOR HEALTHCARE PROFESSIONALS
AND DIRECT SERVICE PROVIDERS 

This section is intended for Healthcare
Professionals seeking insight on
professional recommendations on adaptive
recreation. 

This section will include an application the
HAAT MODEL in a multi-level case
study  so that practitioners may better
understand reasonable considerations for
recommending adaptive equipment. This
section will also address concepts of
autonomy as related to individuals with
disability and the concept of “risk.” 



01.

APPLYING THE
HAAT MODEL TO
PRACTICE
For Occupational Therapists

 

The HAAT MODEL Is utilized in practice to determine best fit

between individual and mechanism of assistive technology. The

relationship between person and device is represented as a

system where human, activity, and Assistive device exist within

their relative context. 



Peter is a 45 year old man C4
QUADRIPLEGIA (AIS D), with incomplete
motor loss resulting in weakness in all 4 limbs
and trunk, abnormal tone in left side more than
right, sensory abnormalities, neuropathic pain,
and balance and mobility impairments. Prior to
his injury, he was a recreational mountain biker
and is currently experiencing depression as he
has been unable to ride. He recently learned of
adaptive mountain biking and is unsure of
whether or not he can safely participate in the
sport. As a practitioner, apply the HAAT
Model to make a best recommendation for Peter
as he shops for an adaptive mountain bike.   

CASE STUDY 01.
LASHER ADAPTIVE BIKES 



45 years old
Former experience Mountain

Biking 
Global weakness 

Balance and Mobility
Impairments 

Cognition Intact
Weakened Grasp Left Side



Client is currently a
wheelchair user

There are several available
adaptive bikes tailored

towards individuals who are
quadriplegic

Quad Grips are available for
several bike options

Bikes and additional AT are
highly expensive 

 



Safe adaptive mountain biking
involves ability to weight shift

trunk from left to right,
appropriate cognition and

sequencing, sustained attention to
task, and musculature associated

with holding up the head and neck 



Athlete lives in state of Arizona with developed
Adaptive Programs

There are several adaptive-friendly trails within
twenty mile radius of athlete’s home

Athlete lives with family who are supportive of his
needs 

Relevant healthcare providers are interested
in idea but concerned about degree of

associated risk 

Athlete travels in accessible van within
county which has accessible parking lots 



APPROPRIATE RECOMMENDATIONS

F

Establishing Bike-Athlete Best Fit: 
For Peter, The Rig bike would likely be the best fit for his his body

and ability level. The Rig provides adequate support through its build
and level of electric assistance to allow Peter to best participate in

desired activities. Establishing best fit should be an open conversation
between an athlete, advocate, and professionals. Analyzing bike order
forms allows for a deeper understanding of levels of customizability for

each model. 
Affordability:

For clients interested in engaging in adaptive sports, it is important to
be mindful of cost and opportunities for community engagement. The
Rig bike begins at $5,099. Prices can be adjusted through utilization

of grants and occasional available discounts. For Clients unable to
afford a purchase of this scale, investigate local and state-wide
adaptive sports networks for community based opportunities to

participate in the sport. 
Education:

Peter’s past healthcare providers have been unsure of his ability to
participate in adaptive sports due to concerns surrounding his safety.

While it is important to form mindful and appropriate
recommendations to clients, it is equally important to maintain

mindfulness of personal autonomy. Peter is an adult and able to decide
individually if he wants to participate in risk related to his sport of

interest, much like he did prior to his injury. 



“No constraint or type of constraint is
experienced with equal intensity by everyone, although time-
related and cost-related constraints rank among the most
widely and intensely experienced
inhibitors of the achievement of leisure goals and a balanced
lifestyle.”

02.
RISK AND
OCCUPATIONAL
JUSTICE  

“Disabled people are often seen as being ‘at risk’ in the outdoors,
and this can
limit what they do and is used as a form of psycho-emotional
disablism.”

“Engaging in risk enables disabled people to confront psycho-emotional
disablism.”

“Where disabled people are concerned, risk management
‘frequently turns into wholly disproportionate steps to attempt to
completely eliminate risk, leading to diminished opportunities across life’

Excerpts from Relevant Research 



WHAT IS OCCUPATIONAL JUSTICE? 

“Occupational justice ... is concerned with enabling,
mediating and advocating for environments in which
all people’s opportunities to engage in occupation are

just, health-promoting and meaningful.”

As healthcare practioners, it is our responsibility
to support individuals in aligning with their

individual identities. Quality of life and
occupational justice are interconnected in this

way. Advocating for opportunities for individuals
with disabilities to reconnect to the healing

benefits of the outdoors is an act in alignment
with the occupational justice movement. 
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