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Guideline Title
Wheelchair biking for the treatment of depression.

Bibliographic Source(s)
Fitzsimmons S. Wheelchair biking for the treatment of depression. Iowa City (IA): University of Iowa College of Nursing, John A.
Hartford Foundation Center of Geriatric Nursing Excellence; 2010 Jul. 56 p. [95 references]

Guideline Status
This is the current release of the guideline.
This guideline updates a previous version: Wheelchair biking for the treatment of depression. Iowa City (IA): University of Iowa
Gerontological Nursing Interventions Research Center, Research Dissemination Core; 2003 Feb. 53 p.

Scope
Disease/Condition(s)
Depression

Guideline Category
Evaluation
Management
Risk Assessment
Screening
Treatment

Clinical Specialty
Geriatrics
Nursing
Psychiatry
Psychology

Intended Users
Advanced Practice Nurses
Health Care Providers
Nurses
Physicians

Guideline Objective(s)
To describe a specific recreation therapy program, wheelchair biking, for the treatment of depression in older adults, with and
without cognitive impairments
To reduce depressive mood in older adults and to provide a complementary or alternative treatment to medications

Target Population
Older adults in long-term care facilities who are depressed or at risk for depression

Interventions and Practices Considered
1. Screening residents for depression (Geriatric Depression Scale [short or long form] or Cornell Scale for Depression in
Dementia)
2. Use of the Duet™ wheelchair bike

Major Outcomes Considered
Decrease in depressive symptoms

Methodology
Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
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Databases
Searches were performed using electronic databases CINAHL, Medline, PubMed and Google Scholar. In addition, searches were
performed on the citations and reference list of documents that met the inclusion criteria. Searches were performed on the names of
authors known to conduct research and publish in the area of interest.
Keywords
The following search terms (keywords) were used individually and in combinations:
Wheelchair biking + depression + nursing home
Nursing Home + wheelchair biking + recreational therapy
Depression + recreational therapy
Inclusion and Exclusion Criteria
The database searches were limited to documents published in peer-reviewed scholarly journals, published between 2000 and 2008,
in English, and pertaining to an adult population. Documents were excluded if they were peripheral to the topic, presented no new
discourse, findings or evidence, presented expert opinion only, or cited a majority of references published prior to 2000.

Number of Source Documents
45 documents were identified in the search and 37 were used in the guideline

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Evidence Grading
A1 = Evidence from well-designed meta-analysis or well done systematic review with results that consistently support a specific
action (e.g., assessment, intervention, or treatment)
A2 = Evidence from one or more randomized controlled trials with consistent results
B1 = Evidence from a high quality evidence-based practice guideline
B2 = Evidence from one or more quasi-experimental studies with consistent results
C1 = Evidence from observational studies with consistent results (e.g., correlational descriptive studies)
C2 = Inconsistent evidence from observational studies or controlled trials
D = Evidence from expert opinion, multiple case reports, or national consensus reports

Methods Used to Analyze the Evidence
Systematic Review

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Experts in the subject of the proposed guideline are selected by the Research Translation and Dissemination Core to examine available
research and write the guideline. Authors are given guidelines for performance of the systematic review of the evidence and in
critiquing and weighing the strength of evidence.

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
External Peer Review
Internal Peer Review

Description of Method of Guideline Validation
This guideline was reviewed by experts knowledgeable about research regarding recreational therapy for depression. The reviewers
suggested additional evidence for selected actions, inclusion of some additional practice recommendations, and changes in the current
guidelines.

Recommendations
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Major Recommendations
The grades of evidence (A1-D) are defined at the end of the Major Recommendations.
Assessment Criteria
The Wheelchair Biking program is indicated for older adults with mild to moderate depression, with or without cognitive impairments.
Clients should be selected for screening based on a diagnosis or history of depression, use of an antidepressant medication without a
depression diagnosis, or signs and symptoms of depression noticed by staff, family or friends (Evidence Grade = A2). Frequently
depression in the elderly has atypical presentation and thus is not diagnosed and therefore not treated and not in their medical
records. Signs of depression include sadness, weepiness, apathy, passivity, sleep disturbance, agitation, anxiety, decreased
socialization, decreased verbalization, weight loss, mobility problems and frequent unspecific somatic complaints. Depression is
common in older adults, but unless a mood assessment is performed, the diagnosis may be missed. Although mood assessment can
be performed upon admission to a residential home setting, many patients may need time to adjust to their new surroundings. Allow
one to two weeks to adjust to the new environment before screening for depression. Several formal assessment tools are available to
assess patients with depression (listed below). These tools and their descriptions can be found in Appendix A of the guideline
document.
Geriatric Depression Scale - Short Form
Geriatric Depression Scale - Long Form
Cornell Scale for Depression in Dementia
Assessment Tools
Keep in mind there are few older adults that cannot participate in the Wheelchair Biking program. After identifying residents with
depression, the next step is to determine if the resident is able to safely participate (See Appendix B in the original guideline
document: Wheelchair Biking Resident Selection Checklist) and if the resident has an interest in participating. As it is difficult to
describe the wheelchair bike, it is best to show the bike to residents and ask them if they would like to take a ride on it to see what it
is like. If they are uncertain, ask them if they would like to watch others riding. Residents that CAN participate include those with and
without dementia, those requiring assistance to transfer or a Hoyer lift to transfer, individuals with urinary drainage devices, portable
oxygen and portable tube feedings (Evidence Grade = A2). Residents that CANNOT participate are individuals who have postural or
other conditions, such as a decubitus ulcer, that prohibit them from sitting upright, those with extreme, unpredictable behaviors, and
those with acute illnesses. If you are uncertain, ask the patient's physician or nurse practitioner. A sample physician order for the
therapy would be: Recreational Therapy: Wheelchair biking every day, for 2 weeks, for depressive symptoms.
Description of the Practice
This program uses a specialized piece of therapy equipment called the Duet wheelchair bike. The Duet™ wheelchair bike is an
innovative intervention as it can be used with the majority of nursing home residents (see Figure 1 in the guideline document). This
psychosocial treatment links two familiar items--a wheelchair and a bike, using the Duet™ wheelchair bicycle. The bike consists of a
rugged wheelchair which attaches to a half of a bicycle which is unusable on its own. The specially designed chair, orthopedically
shaped from fiberglass, reinforced plastic, has padding and adjustable foot and headrest. When fixed to the cycle the chair tilts back,
lifting the small front guide wheels off the floor. This gives a relaxed, stable seating position and makes conversation between resident
and rider easier. The chair has good suspension and light handling, and its off road tires are excellent on gravel and dirt tracks. There
are twin drum brakes on the chair's wheel, and a back-pedal brake on the cycle wheel. Standard on the bike is a three-speed hub gear
allowing easier pedaling up inclines. The bike comes with many additional safety features including a chest harness seat belt and
wheel-spoke covers. This system enables residents, at all levels of functioning, especially individuals with severe disabilities, to ride in
the wheelchair while the therapist pedals and steers from the back. This provides older adults with an opportunity to enjoy extended
mobility and a sense of freedom, an opportunity to be outdoors, to feel the wind and the sun, to socialize with others, and to bring
back familiar childhood memories. The therapy biking program combines the approaches of small group socialization, reminiscing, and
exercise therapies without the required mobility or advanced cognitive skills thereby making this treatment available to a wide range
of older adults.
The cost of a Duet™ wheelchair bike and helmets is under $6000. The Duet™ is very well built and should last indefinitely and has the
advantage that it can be used by persons other than facility staff members. It is an ideal intervention for family members to use as
they are often at a loss of what to do while visiting. Facility staff members who use the bike enjoy riding residents and have
commented that it makes the residents less depressed. It provides the staff members with something meaningful and "fun" to do
with their residents besides the daily bathing, dressing, feeding and toileting. This program has been recommended for the treatment
of depression in the Practice Guidelines for Recreational Therapy (Evidence Grade = B1).
Steps to Take to Set Up a Wheelchair Biking Program
Step 1: Determine the feasibility of a biking program. Is there safe space to ride outdoors? Minor hills are not a problem but a
paved area with little traffic is important. The bike can also be used indoors in a large facility with wide halls and good
turn-around spots. If facility management, staff, residents and family members are interested in this program, all disciplines,
family members and even volunteers can be taught how to assist with the program.
Step 2: Determine who will be responsible for training the riders, as no one should ride a resident without understanding all
functions of the bike. Make certain that everyone who is to ride residents is properly trained and rides another staff member
before riding any residents (see Appendix C: Wheelchair Bike Staff and Volunteer Training, and Appendix D: Wheelchair Biking
Training Record in the original guideline document). Although the bike is easy to pedal, the steering is different from a
conventional bicycle and takes some practice.
Step 3: Determine a safe bike route or course. This will be specific to your location but try to include areas of interest on your
campus such as a pond or gardens. Consider having walkie-talkies available, one for the bike rider and one to remain with a
staff member in the facility. Or, use a cellular telephone. Have sunglasses available for residents on bright days. Other items
you may want to have are a squeeze-type horn for your resident to use, bread to throw to fish, nuts for the squirrels along the
way, and binoculars. Taking pictures of the resident on the bike allows residents to show their friends and family when they
visit.
Step 4: Other considerations include: 1) set up a designated space to house the bike when not in use, and 2) select a
maintenance crew for minor repairs, and tire inflation (They also make wonderful bike peddlers).
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Step 5: Ordering the equipment: The Duet™ Tandem Wheelchair Bicycle is made in Germany and distributed in the United
States by:
Frank Mobility Systems, Inc.
1003 International Drive
Oakdale, PA 15071
Toll Free (888) 426-8581
Phone (724) 695-7822
Fax (724) 695-3710
Email info@frankmobility.com
http://www.frankmobility.com
The basic model bike, called the economy Duet™, has 3 speeds and is adequate for most settings. Optional equipment
recommendations are based on past equipment used in research with older adults and is recommended for safety purposes. Contact
the authors of this guideline for assistance and advice on purchasing the Duet™. The recommended optional equipment includes:
An adjustable headrest: helpful for patients with poor neck control.
Swing away brackets for the footrest: making transferring on and off easier and safer.
"H" style harness: helpful for patients who are post-stroke or have difficulty maintaining an upright position. The bike does
come with a seatbelt that is adequate for most riders.
Wheelchair spoke protectors: prevent hands and fingers from injury from the wheelchair spokes when riding.
The Program
Optimal effectiveness is achieved by implementing the intervention for a two-week period, five days per week, for one hour each time.
As it is not feasible to provide recreational therapy indefinitely to an individual resident, this two week intensive is followed by a
maintenance period where the patient rides two days per week and is encouraged to attend other facility activities the remaining days
of the week.
The one-hour program is designed for groups of three to five participants for each session. The residents should be grouped based on
similar cognitive functioning levels with consideration given to the personalities of the individual residents. For example, you may not
want to place two residents in the same group that have a known dislike for each other. Consideration must also be given to the
physical functioning levels of the participants. For example, you may not wish to include, in the same group, four residents that
require lifting devices to transfer to the wheelchair bike, unless you have the staff and equipment available during your program time
to complete all of the transfers.
The program has two components, the riding experience and a discussion time (See Appendix E: Therapy Biking Protocol for Older
Adults in Residential Settings in the original guideline document). Once the group is assembled the first rider is assisted into the
wheelchair portion of the bike. The rest of the group sits with a second staff member and discusses biking and other activities from
the past. One-by-one each rider is encouraged to put his or her safety helmet and H-harness on independently and take a ride. When
he or she returns to the group, a discussion is held about things seen during the ride. Ask the participant how he or she enjoyed his
or her ride and record it on their ride record (See Appendix F: Wheelchair Biking Ride Record in the original guideline document). This
continues until all participants have had the opportunity to ride.
The daily intervention may be best viewed as an intense two-week therapy period with the objective of initiating a change in
symptoms of depression. It is then followed up with a maintenance biking therapy period of eight to ten weeks, with rides given two
times a week in addition to encouragement and opportunity to participate in routine facility activities. During the maintenance period,
staff informs residents of other facility activities that are available and assists, or arranges assistance, to transport the resident to
the facility activities that interest the resident. These activities are unique to each facility but may include music, entertainment, art
and crafts, intergenerational programs, pet visits, church and other ongoing facility activities. Staff may also consider using the
wheelchair bike to transport residents to these activities.
Using the Duet™ Wheelchair Bicycle
The Duet™ bike has two parts to it: the wheelchair, which is usable on its own and the bike portion, which is unusable on its own. The
wheelchair, by itself, may be brought on a unit or into a resident's room for loading (See steps 4, 5, 6 below). Or residents may be
brought outdoors and loaded onto the chair while it is attached to the bike. The two pieces of the wheelchair bike clip together with a
u-bar, shackle and locking clip. Always check the tires of the bike and wheelchair, refill when they feel soft according to the
manufacturer recommendation. Caution should be taken on wet, slanting, uneven and slippery road surfaces.
Loading Riders
1. Lock the front brakes of the wheelchair by pulling up on the parking brake bar on the back of the wheelchair and pushing the
bar into the parking brake clip.
2. Align the back of the bike frame with the wheelchair and slip the u-bar into the catch on the back of the wheelchair.
3. Push the shackle forward into the catch. All four wheels of the wheelchair are still on the ground and you will want to seat your
rider before proceeding (see Figure 2 in the original guideline document).
4. Unclip one side of the footrest by pulling out the slip pin and swing the footrest away prior to loading rider. Keep one side of
the footrest attached. If using a lifting device to load a resident on the bike, you do not need to unclip the footrest.
5. Transfer rider to seat making certain s/he is sitting back in the chair. The chair angle may be adjusted using the directions
from the manufacturer. This should be done prior to loading your passenger (see Figure 3 in the original guideline document).
6. Latch the seat belt around rider and adjust to a comfortable tightness. As with all seat belts they should be worn low around
the hips rather than the waist.
7. Adjust the footrest height to a comfortable level by loosening the bolts and sliding the footrest up or down. A tool for this
adjustment is mounted on the back of the wheelchair. Then swing the footrest back into riding position and replace the slip
pin. The headrest may also be raised up or down by loosening the bolts and sliding the headrest up or down. Be sure to
tighten all bolts before proceeding.
8. Offer helmet and sunglasses and hat if sunny. If it is cool outdoors, offer a lap blanket or a sweater.
9. Tell your passenger that s/he will be lifted up a short distance, then push down on shackle locking clip. This will elevate the
front wheels of the wheelchair approximately 2" off of the ground.
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10. The pedaler should then mount the bike, unlock the front brake, and then start riding.
Unloading Riders
1. Stop the bike and lock the parking brakes by pulling up on the brake bar and slipping it into the parking brake clip (see Figure
4 in the original guideline document).
2. Inform rider that the chair will lower a short distance. Push up on shackle locking clip and the front wheels of the wheelchair
will touch the ground (Figure 4 in the original guideline document).
3. If you wish to bring the rider back to the unit in the wheelchair, pull up on the bike frame near the shackle and the two parts
will separate. Unlock the parking brake and return the passenger to the unit. Otherwise,
4. Unclip one side of footrest by pulling out the slip pin on one side and swing the footrest to one side.
5. Unfasten seat belt (Figure 5 in the original guideline document).
6. Assist passenger out of wheelchair.
Cautions: Never load or unload patients without the front brake on. Never ride the bike without a passenger as this
causes a load imbalance and can ruin the wheelchair inner tire tubes. The wheelchair bike is also less stable to ride
without a passenger. Never allow anyone to ride a patient without receiving training first. Wheelchair bike should be
locked when not in use by trained staff to prevent both the theft of the bike and use by untrained personnel.
Definitions:
Evidence Grading
A1 = Evidence from well-designed meta-analysis or well done systematic review with results that consistently support a specific
action (e.g., assessment, intervention, or treatment)
A2 = Evidence from one or more randomized controlled trials with consistent results
B1 = Evidence from a high quality evidence-based practice guideline
B2 = Evidence from one or more quasi-experimental studies with consistent results
C1 = Evidence from observational studies with consistent results (e.g., correlational descriptive studies)
C2 = Inconsistent evidence from observational studies or controlled trials
D = Evidence from expert opinion, multiple case reports, or national consensus reports

Clinical Algorithm(s)
None provided

Evidence Supporting the Recommendations
Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for selected recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations
Potential Benefits
Appropriate use of wheelchair biking to improve depressive symptoms in older adults

Potential Harms
Not stated

Contraindications
Contraindications
Residents that cannot participate in the wheelchair biking program include individuals who have postural or other conditions, such as
a decubitus ulcer, that prohibit them from sitting upright, those with extreme, unpredictable behaviors, and those with acute
illnesses.

Implementation of the Guideline
Description of Implementation Strategy
Evaluation of Process and Outcome Factors
Process Indicators
Process indicators are those interpersonal and environmental factors that can facilitate the use of a guideline.
One process factor that can be assessed with a sample of staff is knowledge about Wheelchair Biking for Depression. The Wheelchair
Biking for Depression Knowledge Assessment Test (see Appendix G in the original guideline document) should be assessed
before and following the education of staff regarding use of this guideline.
The same sample of staff for whom the Knowledge Assessment test was given should also be given the Process Evaluation Monitor
(see Appendix H in the original guideline document) approximately one month following his/her use of the guideline. The purpose of
this monitor is to determine his/her understanding of the guideline and to assess the support for carrying out the guideline.
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Outcome Indicators
Outcome indicators are those expected to change or improve from consistent use of the guideline. The major outcome indicators that
should be monitored over time are:
Decrease in depressive symptoms: Symptoms will be individualized and specific for each patient and may include:
Sadness/weepiness
Loss of interest/apathy
Decreased socialization/verbalization
Weight gain or loss
Low energy/fatigue
Unspecific complaints
For this protocol, direct observation, patient record audit or standardized formal assessment instruments (see below) may be used to
evaluate whether depression has decreased:
Geriatric Depression Scale - Short Form (See Appendix A.1 in the original guideline document)
Geriatric Depression Scale - Long Form (Appendix A.2)
Cornell Scale for Depression in Dementia - (Appendix A.3)
Activity participation may be obtained from activity records. It is important to use the same method of evaluating depression before
and after implementing the Wheelchair Biking intervention. It is recommended that post testing with an assessment instrument be
performed after 2 weeks of intervention and monthly thereafter. The Wheelchair Biking Outcomes Monitor (see Appendix I in the
original guideline document) is to be used for monitoring and evaluating the usefulness of the Wheelchair Biking guideline in
improving outcomes for elders with depression. Please adapt this outcome monitor to your organization or unit and add outcomes you
believe are important.

Implementation Tools
Audit Criteria/Indicators
Chart Documentation/Checklists/Forms
Resources
Staff Training/Competency Material
For information about availability, see the Availability of Companion Documents and Patient Resources fields below.

Institute of Medicine (IOM) National Healthcare Quality Report Categories
IOM Care Need
Getting Better
Living with Illness

IOM Domain
Effectiveness
Safety
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