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E-BOOK

Finding the Balance: How 
Pressure Mapping Enhances 
Wheelchair Seating Design 
& Clinical Decision-Making
Pressure mapping is a foundational tool for wheelchair seating design, from initial 
assessment to informed treatment planning through to evaluating intervention 
effectiveness.
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By using tools such as XSENSOR’s ForeSite® SS Wheelchair 
Seating System, clinicians can visualize and quantify how 
cushions, back supports, and positioning interventions distribute 
pressure, helping transform assumptions into measurable 
insights.
The goal of this e-book is to explore:

•	 The principles of wheelchair seating design.
•	 How pressure mapping informs back support and 	
	 cushion selection.
•	 Strategies for managing pelvic alignment.
•	 How clinicians can use pressure mapping to educate 	
	 and engage clients.

This guide aims to help clinicians replace uncertainty with clarity, 
transforming wheelchair seating setups from a subjective process 
into one rooted in evidence-based, data-driven outcomes.

Whether you are a clinician, 
occupational therapist, or 
healthcare provider, creating 
an optimal seating solution for 
your client or patient involves 
balancing posture, comfort, and 
pressure distribution. Guesswork 
is not enough, and traditional 
observation alone cannot identify 
areas of elevated risk. That is why 
objective, data-driven methods 
are essential.

Wheelchair seating design requires 
more than trial and error. It demands 
clinical insight, precision, and, just as 
importantly, the right tools.
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Section 1: The Foundations of Pressure 
Redistribution
What pressure redistribution is and why it matters for comfort, 
stability, and skin protection. Key principles like immersion, 
envelopment, and cushion material effects are explained.

Section 2: Using Pressure Mapping to Guide 
Seating Solutions
How pressure mapping helps find the right fit for each client. Key 
metrics such as contact area, symmetry, and peak pressure guide 
cushion and back support selection.

Section 3: Integrating Pressure Mapping into 
Clinical Practice
How to turn pressure data into actionable interventions. This 
includes back support adjustments, pelvic alignment strategies, 
and using visual feedback to engage clients.

Section 4: Evaluating & Validating Seating 
Interventions
How to measure and track seating success. Objective evaluation 
methods, outcome tracking, and a repeatable, data-driven 
workflow are covered.
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The Foundations of Pressure 
Redistribution01

	→ What Is Pressure Redistribution
	→ Redistributing Pressure Effectively
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Pressure redistribution is the process of reducing localized, high-
pressure areas on support surfaces by spreading forces across 
a larger contact area. This helps reduce the risk of skin/tissue 
damage, which, if left untreated, can lead to pressure injuries.

An effective wheelchair seating solution supports pressure 
redistribution by accounting for an individual’s unique anatomy, 
posture, mobility, and daily activity level, all factors that define 
their functional needs. The goal is not only to cushion bony 
prominences but to balance loading across the entire contact 
surface, minimizing localized pressure, friction, and shear.

The mechanical and physical characteristics of both the support 
surface and the user’s body influence how effectively pressure 
can be redistributed. Posture, weight distribution, and the 
cushion’s ability to conform to the body all play essential roles.

Two principles are central to this process:

•	 Immersion: How deeply the body sinks into the support 	
	 surface.
•	 Envelopment: How well the cushion conforms to the 	
	 body’s shape.

When these are optimized, pressure is distributed more 
evenly, improving comfort, increasing stability, and reducing 
concentration over sensitive areas such as the ischial tuberosities 
and sacrum.

What Is Pressure Redistribution?

Wheelchair seating is more 
than comfort, it is a critical 
component of long-term 
health and skin protection.

Visualizing pressure distribution to identify high-risk areas 
and protect client comfort.
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Redistributing Pressure Effectively
If only it were as easy as placing a cushion onto a wheelchair 
seat, but unfortunately, it is not. Achieving proper pressure 
redistribution requires understanding the many factors that 
affect how the body interacts with a seating surface.

A key principle is maintaining a safety margin: ensuring there is 
at least a finger’s width between the seat base and the ischial 
tuberosities. This helps suspend the user within the cushion 
rather than allowing direct pressure on high-risk bony areas.

Observation alone cannot 
reveal what the body 
experiences beneath a 
support surface.
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Cushion Material Example: 
Foam Characteristics

There are several wheelchair seat cushion materials—such as 
air, foam, gel, or hybrid combinations—that each offer unique 
pressure redistribution characteristics. For example, let’s 
examine foam cushions more closely. Its two most important 
characteristics are density and firmness.

Good seating begins with 
intention, but great seating is 
guided by data.

	→ Density (PCF – Pounds per Cubic Foot): 	 Higher-
density foam contains more material to support body 
weight and resists “bottoming out” over time. It typically 
lasts longer, helping maintain consistent pressure 
redistribution.

	→ Firmness (ILD – Indentation Load Deflection): This 
measures how much the foam compresses under load. 
Softer foam allows for greater immersion, increasing the 
contact area and potentially improving redistribution. 
However, too much softness can lead to excessive sinking, 
which reduces stability and raises the risk of bottoming 
out. Conversely, firmer foam provides stability but may 
concentrate pressure in localized areas. 

The goal is to find that “Goldilocks Zone” — not too soft, not 
too firm — where immersion, envelopment, and stability are all 
balanced for the individual.
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Using Pressure Mapping to 
Guide Seating Solutions02

	→ Finding the “Right” Fit with Pressure Map-
ping

	→ Pressure Mapping & Seating Solutions
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Finding the “Right” Fit with Pressure Mapping

Pressure Mapping & Seating Solutions
Clinical evaluation is a necessary step in determining which 
seating interventions best meet a client’s needs and which 
solutions are most effective. One of the most reliable and 
informative ways to do this is through pressure mapping.

With a system like the ForeSite SS, clinicians can accurately 
measure and visualize a wide range of factors, including:

	→ Contact Area

	→ Loading Patterns

	→ Symmetry

	→ Pressure Dispersion

	→ Average Pressure

	→ Peak Pressure

By comparing these readings across different cushions, postural 
setups, or support surfaces, clinicians can quantify improvements 
and validate interventions. In practice, if peak pressures in high-
risk areas become more evenly distributed after an adjustment, it 
is evidence that the seating solution is working effectively.

ForeSite SS transforms what was once trial-and-error into 
measurable insight. Rather than relying solely on visual 
assessments, manual palpations, or client feedback, clinicians 
can use objective data to design seating solutions that promote 
comfort, stability, and long-term skin health.

Data becomes meaningful 
only when it informs action, 
adjustment, and validation.

This is where pressure mapping becomes 
an invaluable component of your clinical 
toolkit. With the ForeSite SS Wheelchair 
Seating system, clinicians can visualize 
real-time, high-resolution pressure data 
to see how different cushions, densities, 
and firmness levels interact with a client’s 
unique posture and anatomy.

Rather than relying on trial and error, 
ForeSite SS provides objective, actionable 
insight, helping clinicians identify the 
configuration that best redistributes 
pressure, increases comfort, and reduces 
risk.

For example, a client with posterior pelvic 
tilt may exhibit elevated pressures in the 
sacral and lower back regions. Using 
ForeSite SS, a clinician can immediately see 
this pattern, evaluate alternative cushions, 
or make postural adjustments until those 
high-pressure areas are reduced and more 
evenly distributed, creating a balanced, 
functional, and safer seating solution.
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Integrating Pressure Mapping 
into Clinical Practice03

	→ Pressure Mapping & Back Support Interven-
tions

	→ Pressure Mapping & Seat Cushion Selection
	→ Pressure Mapping & Client Education
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Pressure Mapping & Back 
Support Interventions
Having good data to analyze 
is especially important 
for analyzing the first  
examination and comparing 
it to future assessments.

Back support is just as critical as the seat cushion for ensuring 
comfort, stability, and long-term safety in wheelchair seating. 
The right back support can reduce fatigue, improve posture, and 
minimize the risk of skin breakdown, but determining the right 
combination of supports, angles, and materials can be complex.

This is where pressure mapping helps transform uncertainty into 
clinical clarity. With the ForeSite SS, clinicians can visualize and 
measure how back support interacts with the body in real time, 
both in static and dynamic conditions. 

Seeing What Is Really Happening
ForeSite SS uses a thin, flexible sensor mat with over a thousand 
sensing points to capture high-resolution pressure data across 
the entire surface. The system’s software then translates that 
data into color-coded, easy-to-read images revealing exactly how 
pressure is distributed during setup, movement, and postural 
adjustments.

These visualizations allow clinicians to:

	→ Observe contact and loading patterns across the backrest.

	→ Evaluate symmetry and alignment as the client settles 		
or shifts.

	→ Identify areas of high concentration or potential offloading.

	→ Compare different back-support configurations and 
interventions with quantifiable evidence.
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Dynamic Insights for Real-World Seating

Following the correct steps 
will ensure the best data 
during wheelchair seating 
assessments.

Because ForeSite SS records data over time, it captures how real-
life posture changes—such as leaning, slumping, or shifting—
affect overall pressure distribution. This insight is crucial for 
clinicians trying to balance postural support and pressure 
management without over-restricting natural movement.

For instance, when a client’s pelvic tilt or thoracic alignment 
changes slightly, ForeSite SS can immediately show how 
that adjustment affects contact across the lumbar and mid-
thoracic regions. This allows the clinician to confirm whether 
the intervention improves symmetry, pressure distribution, and 
comfort.

Turning Observation into Understanding

Pressure mapping bridges the gap between what can be seen 
and what can be measured. Instead of relying solely on feel 
or client feedback, clinicians can use objective data to make 
informed, defensible decisions, document progress, and clearly 
communicate findings with clients and care teams.

ForeSite SS helps professionals test, visualize, and validate 
interventions in real time. The result is greater confidence, more 
personalized care, and a truly data-driven approach to achieving 
comfort, posture, and safety.
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ForeSite SS reveals 
pressure and 
movement patterns 
in real time, helping 
clinicians identify 
developing risks early 
and make informed 
decisions with 
confidence.
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Pressure Mapping & Seat Cushion Selection
Pelvic alignment is a cornerstone of comfort, posture, and 
pressure injury prevention. Pressure mapping with ForeSite SS 
enables clinicians to see how cushions interact with the pelvis 
and adjust strategies based on evidence-based data in real time.

Bony landmarks, such as the Anterior Superior Iliac Spine 
(ASIS), Posterior Superior Iliac Spine (PSIS), and sacrum, 
provide essential insights into pelvic orientation and symmetry. 
While “ideal” alignment is rare in clients with complex conditions, 
pressure mapping helps clinicians identify functional alignment 
goals and design seating strategies that accommodate individual 
limitations rather than force correction.

Cushions designed for pressure redistribution and postural 
stability are especially valuable for clients who spend extended 
periods seated and cannot perform independent pressure-
relieving maneuvers. By using ForeSite SS, clinicians can:

	→ Observe high-pressure zones across the pelvis and identify 
asymmetries.

	→ Compare different cushions, materials, or configurations to 
determine which distributes load most effectively.

	→ Set realistic, functional alignment goals for clients with 
deformities, limited mobility, or postural challenges.

Even minor adjustments, such as modifying cushion thickness 
under one side of the pelvis or fine-tuning foot support, can be 
quantified with ForeSite SS, enabling clinicians to correct seating 
for both comfort and safety.

Pressure mapping transforms subjective assessment into 
objective measurement, replacing guesswork with actionable 
insight and measurable outcomes.

Highlighting bony landmarks where clients are most 
vulnerable to pressure injuries.



17

Wheelchair users face a higher risk of pressure injuries, but 
proactive training in proper offloading techniques can significantly 
reduce that risk and increase comfort.

With ForeSite SS, clinicians can provide real-time visual feedback 
that helps clients clearly understand:

	→ How posture and seating choices affect pressure distribution.

	→ Why offloading, posture changes, and micro-adjustments are 
vital for long-term skin protection.

	→ Safe and effective techniques to offload high-risk areas.

Color-coded pressure maps make abstract concepts immediately 
visible and intuitive, turning education into engagement. Clients 
can see how repositioning reduces pressure, reinforcing the 
importance of consistent offloading behavior.

By combining objective data with practical, client-centered 
education, clinicians empower users to take an active role in 
maintaining their own skin health, posture, and comfort.

ForeSite SS not only supports clinical decision-making but also 
strengthens the clinician-client partnership, driving better long-
term outcomes.

Pressure Mapping & Client Education

Offloading pressure with the ForeSite SS system to prevent 
tissue damage before it starts.
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Evaluating & Validating 
Seating Interventions04

	→ Evaluating Intervention & Selection Effectiveness
	→ Quantifying Intervention & Selection Success
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Evaluating Intervention & Selection Effectiveness
Every wheelchair seating intervention begins with a hypothesis. Will a specific cushion, backrest, or positioning 
strategy improve posture, comfort, and pressure distribution? But without objective evaluation, that hypothesis 
cannot become evidence-based confidence.

Pressure mapping provides clinicians with tools to measure effectiveness in real time, track outcomes across 
repeated trials, and communicate results clearly to clients, caregivers, and other members of the healthcare 
team.

Turning Data into Insight

The ForeSite SS system provides detailed visual and numerical data that shows precisely how pressure is 
redistributed following an intervention. Pressure maps make even small improvements visible, allowing clinicians 
to confirm when an adjustment, such as changing seat angle, swapping cushions, or adjusting backrest tension, 
has achieved its goal.

Instead of relying solely on subjective impressions, ForeSite SS enables clinicians to answer questions such as:

	→ Did the intervention reduce peak pressure beneath the ischial tuberosities?

	→ Has symmetry improved between the left and right loading patterns?

	→ Did the contact area increase, indicating better pressure distribution?

	→ How has the client’s comfort or posture changed over time?

These measurable indicators allow for a structured evaluation process, reinforcing both clinical decisions and 
documentation.
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Quantifying Intervention & Selection Success
While qualitative feedback, such as a client’s report of comfort, 
is essential, quantifiable outcomes provide the proof clinicians 
need to justify recommendations and validate results.
Pressure mapping offers objective metrics that show precisely 
how interventions improve seating performance. With ForeSite 
SS, clinicians can track and quantify:

	→ Peak pressure reduction (a direct indicator of risk 
mitigation).

	→ Pressure redistribution across the cushion or back support.

	→ Contact area changes, reflecting improved engagement and 
stability.

	→ Symmetry metrics identify balanced support across 		
the body.

Each of these metrics can be compared over time to demonstrate 
both immediate and long-term success.

A Tool for Continuous Improvement

Even after an optimal configuration is achieved, ongoing 
evaluation helps maintain long-term outcomes. Pressure 
mapping can be used during follow-up visits to ensure that 
pressure distribution remains balanced, especially if the client’s 
posture, weight, or activity level changes.

By making evaluation a continuous process, clinicians can catch 
minor issues before they become significant, ensuring comfort, 
safety, and consistent quality of care.

Supporting a Data-Driven Workflow

By integrating ForeSite SS into routine 
seating assessments, clinicians can 
establish a repeatable, evidence-based 
workflow:

	→ Collect baseline pressure data.

	→ Implement a seating intervention.

	→ Compare pre- and post-intervention 
results using quantifiable metrics.

	→ Adjust until the data and client 
feedback align.

	→ Document results for clinical 
justification or follow-up care.

This process transforms trial-and-error 
into a methodical, evidence-supported 
practice, enhancing both clinical 
efficiency and client trust.
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Clinical Justification Made Simple
Detailed reports generated from ForeSite SS can be exported and used to support funding requests, product 
justifications, or clinical audits. These reports include both visual data (pressure maps) and numerical summaries, 
giving clinicians a comprehensive record of the reasoning behind every decision.

Clinical insights powered by ForeSite SS software to guide evidence-based care decisions.

Clinical confidence 
grows when decisions 
can be measured, 
repeated, and 
explained.

This data transparency strengthens communication with funding 
bodies, clients, and interdisciplinary teams, reducing ambiguity 
and reinforcing the clinician’s expertise.

Confidence in Every Decision

Quantifying success is not just about validating outcomes; it 
is about building trust. When clients see measurable proof 
that their comfort and safety have improved, they gain greater 
confidence in the intervention and in the clinician providing it.

ForeSite SS transforms each seating assessment from a subjective 
process into a repeatable, evidence-based standard, ensuring 
that data—not guesswork—backs every recommendation.
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Conclusion
When it comes to wheelchair seating, even small adjustments 
can have a profound impact on client health, posture, and 
comfort. Pressure mapping technology empowers clinicians to 
see beyond assumptions, to visualize pressure points, validate 
seating choices, and support decision-making with clarity and 
confidence.

By adopting XSENSOR’s ForeSite SS Wheelchair Seating 
System, clinicians gain a powerful, evidence-based assessment 
and educational tool that improves outcomes, prevents injury, 
and supports ongoing care.

It bridges the gap between what is seen, felt, and measured, 
transforming clinical insight into actionable decisions and long-
term protection for every client.
Pressure mapping helps turn good seating setups into great ones, 
backed by data rather than intuition.

With ForeSite SS, clinicians can capture and compare pressure 
images over time, track key anatomic landmarks, record pressure 
video, and generate clear, professional reports. Interactive 2D 
and 3D visualizations make it easier to interpret complex data, 
communicate findings with clients and care teams, and document 
outcomes with confidence. Together, these capabilities streamline 
evaluation, strengthen clinical justification, and support more 
precise, defensible seating decisions for every wheelchair user.

Every client’s body tells a different story, and pressure mapping 
helps you read that story clearly.

When the body tries to  
compensate for incorrect 
movement, it develops  
asymmetries and impair-
ments.

Optimized pressure distribution demonstrates how 
ForeSite SS helps maintain client comfort and safety.



23

Learn More About the ForeSite SS 
Wheelchair Seating System

Every client’s body tells a different story, and pressure mapping helps you 
read that story clearly.

With the ForeSite SS, clinicians can visualize how posture, support, and 
seating interact in real time, creating better decisions, improved comfort, 
and greater protection against pressure injuries.

Whether you are assessing new cushions, refining positioning, or 
educating clients, ForeSite SS provides the data you need to make 
confident, evidence-based decisions.

Discover how XSENSOR’s industry-leading pressure mapping 
technology can help you deliver the highest standard of care.

Visit XSENSOR.com or contact our team to learn more about 
integrating ForeSite SS into your seating and mobility practice.

Intelligent 
Dynamic 
Sensing
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