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Background
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Goals in a Seated Position

Positioning

Stability

- The ability to decide where and how to place the body
and its extremities

- The ability to hold the body and its extremities in all
directions

- To enable functionand facilitate activity execution

- Static and dynamic stability

- To enable participation work/education, family- and
social life

- To secure positioning and function

Health

Comfort

- Prevent secondary complications:

- A sense of physical and psychological ease

- Pressure injuries

- To enable product acceptance

- Contractures

- To improve sitting tolerance and compliance

- Deformations

- To increase activity participation

- Edema

- To support Quality of Life

- Etc.
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- To create a safe environment

Positioning and Repositioning – the Dynamic Component

Repositioning:
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Positioning:
-

Cushion

-

Contour backrest

-

Modular backrest

-

Lateral support

-

Headrest

-

Thigh support

-

Hip support

-

Wedge

-

Abduction support

-

…

Challenge

How to obtain a functional and stable posture,
improve frontal approach and function at the
level of the upper extremities?
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Known Concept

“To maintain postural control
over a period of time, the
position of the pelvis is an
important factor to consider
when adapting chairs for children
with cerebral palsy. The location
of the line of gravity above the
supporting surface and anterior
to the fulcrum at the ischial
tuberosities seems to be a
prerequisite for a functional
sitting position for these
children”.*

Relax chair: Poor postural control +
arm/hand function and ATNR

Functional chair: Enhanced postural control
+ functional arm/hand and ATNR inhibited

* Myhr U, von Wendt L, Improvement of functional sitting position for children with cerebral palsy,
Developmental Medecine and Child Neurology, 1991 – 33, p246-256
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Anterior Tilt and the Effect on Posture

• The seated position flattens the lumbar spine
• Anterior tilt of the seating surface facilitates anterior
pelvic tilt
• Brügger concept:
Pelvis in neutral/slighty forward tilded position
Facilitates lumbar lordosis
Facilitates spinal extension
• Seated balance:
Gravitational line in respect of the fulcrum of the IT’s:
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Outcomes
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University of Illinois at Urbana-Champaign (UIUC) Study

Purpose: Examine the influence of Anterior Tilt on:
Functional Mobility
Physical Well-being
User Satisfaction

UIUC Study Overview

UIUC Institutional Review Board (Ethics) approved the study purpose and
protocol
Participants recruited from campus and surrounding community
Current PWC users with seat elevators are provided a PWC with Anterior Tilt
Participants use PWC with Anterior Tilt in the community for 14 days
Functional mobility, physical health and satisfaction evaluated
Note: Ongoing data collection

UIUC Study Inclusion Criteria

Full time power wheelchair (PWC) users (35+ hrs/wk)
>18 years old
Use of a PWC with seat elevation, without Active Reach
Have used current PWC for at least 6 months
>1 year since the onset of their illness or injury
Use the PWC to perform activities of daily living inside of their home
Able to actively engage in the performance activities of daily living either
independently or with minimal to moderate assistance.

Study Protocol

Visit #1

Visit #2
Community
Use
Visit #3

Informed
consent

Fitting of Study
PWC with Anterior
Tilt

Demographic/
Survey
Assessment

Baseline
evaluation in
current PWC

Repeat of Visit #1
evaluation in study
wheelchair

Interview to examine
expectations of Anterior
Tilt

Interview on initial
thoughts of Anterior Tilt

Participants use study PWC in
community for 14 days

Repeat
collection of
survey data

Repeat of Visit #1
evaluation in study
wheelchair

Interview to
examine
thoughts on
Anterior Tilt

Functional Mobility Assessment

Functional Reach
Maximal distance participant able to reach in horizontal and vertical direction

Transfer quality
Quality of transfer from wheelchair to participant’s bed

Outcome measure: Transfer Assessment Instrument

Performance of Activities of Daily Living (ADLs)
Brushing teeth, Medication Management, Upper Extremity Dressing, Meal Prep,
Grocery Shopping
Outcome Measure: Modified version of the Performance Assessment of Self-Care Skills

Physical Health

Spasticity of bilateral
Hamstrings
Gastrocnemius

Spirometry
Forced Vital Capacity
Peak Expiratory Flow

Speech production
Amount of time a person can sustain the
sound ‘ah’

Balance
Performance of 14 functional sitting tasks
Outcome Measure: Function in Sitting Test

Shoulder Pain:
Wheelchair Users Shoulder Pain Index

Fatigue:
Fatigue Severity Scale

User Satisfaction

Wheelchair Outcome Measure (WhOM)
Client-centered measure of wheelchair and seating system intervention specific to
the individual

Functional Mobility Assessment (FMA)
Client reported outcome to examine function, comfort, influence on health, use of
transportation, etc. of a wheelchair.

Interview
Pro’s Anterior Tilt

Influence on functional mobility
Con’s of Anterior Tilt/Areas of consideration

Data Analysis

Quantitative Analysis
Changes between Visit #1 and Visit #3 examined
Repeated measures testing (Paired-Samples t-test or Wilcoxon signed-rank test)

Qualitative Analysis
Thematic analysis
2 investigators independently coded data
3rd investigator reviewed/resolved discrepancies

Note: This is an ongoing research study. Data has been collected/analyzed
on 7 participants. Plan to test an additional 5-7 participants.

Preliminary Results – Current Participant Demographics

n=7
Female = 5, Male = 2
Age:
28 (14.73) years

Years of PWC Use:
10.86 (5.42) years

Disability
Cerebral Palsy = 4
Spinal Muscular Atrophy = 2
Multiple Sclerosis = 1

Hours of Paid Assistance Per week:
26.86 (8.4) hrs.

Hours Worked Per Week:
7.29 (10.1) hrs.

Hours Going to School Per Week:
12.00 (13.89) hrs.

Preliminary Results – Current Participant Baseline Upper Extremity
Strength

Biceps:
Right = 4/5
Left = 5/5

Triceps:
Right = 4/5
Left = 4/5

Grip Strength:
Right = Moderate Weakness
Left = Moderate Weakness

Preliminary Results – Functional Mobility Tasks
Vertical Functional Reach
Significant increase noted

“It gave me a few inches to [like] get a little bit closer to
stuff” (Participant #6, Female, CP)

PASS –
Significant increases noted among:
•

Meal Prep Safety

•

Grocery Shopping Retrieval Adequacy

•

Grocery Shopping Shelfing Safety

“in the store there were a couple of things that were a bit
further back on shelves. It was good for that.” (Participant
2, Female, CP)

Preliminary Results – Physical Well Being

Spirometry
Trend toward significance noted among Forced Vital Capacity

Preliminary Results - Participant Perspectives

Significant improvements in Functional Mobility Assessment (FMA) scores
“its another way that you can kind of readjust and take pressure off of some
points on your body, other than the other modes that already exists, so that
was kind of nice.” (Participant 7, Male, SMA)
“the ability to not only reach, but to sort of stretch out my body too.”
(Participant 8, Female, MS)

Preliminary Interview Results – Benefits of Anterior Tilt

“at the art museum, I was able to have a better position to interact with the
guests, which I like…. just knowing that you, [like] had that option.”
(Participant 4, Female, CP)

“I think it was most helpful for something like the copy machine, where you
can't quite get all the way under it.” (Participant 2, Female, CP)
“I could like pull up to a desk and like tilt forward a little bit…I could reach
things a little bit better” (Participant 6, Female, CP)

Preliminary Interview Results – Areas of Consideration

Safety Equipment:
“I think the biggest challenges would be that if I'm if I'm reaching further, then you gotta
put those knee things on…So that’s, that’s the worst part. Having that. A block in front
of your legs”. (Participant 3, Male, SMA)
I understand why the seatbelts are there, but I think there's like so much stuff involved
in keeping you from falling out that it somewhat restricts you, taking away from some of
your own mobility that you did have. (Participant 7, Male, SMA)
Current Function:
“I have already figured out my ways of doing stuff so its really hard to change that and
do something different” (Participant 1, Female, CP)

Study Limitations

Participants trial a non-custom chair
Expert fitting done but high level customizations not possible on study wheelchair

Long term wheelchair users
Difficult to break established performance of ADLs

“Snapshot” of daily life

Preliminary Findings - Summary

Anterior Tilt positively reviewed by participants
Preliminary findings indicate improvement in function, physical well-being
and user satisfaction
Qualitative findings highlight difficult to measure concepts
“a few more inches”
“better position to interact”

Balance needed between safety features and function
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