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Abstract

Neurological conditions frequently affect
hand activity impacting on independence
in carrying out everyday tasks. Splinting is
frequently completed in neurological rehabili-
tation to promote incorporation of the affected
hand into everyday tasks and to prevent disa-
bility. Here we consider the evidence base,
clinical reasoning, and application for func-
tional splinting.

Key Points

1. Functional Splinting is used to allow people
with a neurological condition to successfully
engage the affected upper limb in occupation
[1].

2. Functional splinting helps with either
restoring impaired ability or compensating for
lost activity.

3. Analysis of activity and movement is central
to the clinical reasoning that guides appro-
priate use of functional splinting

4. Although there is limited research in the use
of functional splinting, this must be balanced
against the individual’s positive experience of
goal attainment and re-engagement in activi-
ties of daily living.

Introduction
ur skill as therapists working with
people with neurological conditions
is in analysing activity to identify the
underlying impairments that are preventing or
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limiting independence in everyday activities.
One of the practical strategies to improve
the use of hands within tasks is splinting.
Splinting is defined as ‘the application of
external devices designed to apply, distribute
or remove forces to or from the body in a
controlled manner, to perform one or both
functions of control of body motion and alter-
ation or prevention in the shape of the body
tissue’ [2].

Three main aims of splinting in neurological
conditions are: (i) to prevent and/or correct
contractures (resting splints); (i) to improve
performance in training or exercise (exer-
cise splints) for example, using a splint to
block Metacarpophalangeal (MCP) joint exten-
sion to allow strengthening of lumbricals or a
dynamic exercise splint e.g. saebo glove [3]
and saebo flex [4] to strengthen extensors and
lumbricals; (iii) enabling participation or opti-
mising performance in a functional task such
as eating, typing, writing (functional splints).

In this article, we focus on functional
splinting since there is so little empircal
evidence published on this topic. Available
published expert opinion [1] states that the use
of functional splints in clinical practice aim to
address deficits in the activity and participa-
tion domains of the International Classification
of Functioning, Disability and Health [5].

Approaches guiding functional splinting
Rehabilitation of the upper limb may adopt
a restorative or a compensatory approach
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Biopsychosocial nature of the splinting process within the ICF Framework (WHO 2001)
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to achieve participation in an UL based task.
The motor impairments associated with Upper
Motor Neurone (UMN) syndromes are often
described in terms of positive (e.g. spas-
ticity) and negative (e.g. weakness or loss
of dexterity). However, overall UL function
is negatively affected by the interplay of the
motor, sensorimotor and/or motor plan-
ning impairments e.g apraxia all of which
contribute difficulty in fine motor dexterity in
tasks e.g hand writing, feeding and dressing
[6]. Restoration uses the principles of neuro-
plasticity and motor relearning to optimise
motor recovery and enable engagement in
upper limb tasks [7]. Functional splinting can
be used to help achieve restoration by using
the affected limb within tasks and increasing
dose of repetition through non-compensatory
movement training outside of therapy sessions.
For example in early stroke rehabilitation,
functional splints can provide support to allow
an effective pinch. By making the hand useful
within a task such as handwriting or typing, the
muscles of the shoulder and the arm may then
also be employed within the task. Without the
splint, the person may use compensatory move-
ments or in our clinical experience, may not
use the arm at all. The strength and control of
the upper arm may improve with repetition of
desired movement patterns and this proximal
stability and control of the shoulder has subse-
quent benefits in allowing the hand to move in
a more controlled manner to engage in tasks.
A compensatory approach accepts that
restoration (at impairment level) may not be

possible but increased engagement in activity
can be achieved. For example, early in progres-
sive neuromuscular conditions encouraging
typical grip patterns aims to delay over reli-
ance on the stronger but functionally less effi-
cient extrinsic hand muscles and encourages
continued use of the intrinsic hand muscles
within activities [8]. Where the negative
features of UMN syndrome present [9], such
as weakness, functional splinting can be used
to compensate for weak muscles and joint
instability, e.g. blocking thumb abduction and
supporting opposition for an effective pinch
grip.

In either approach, functional splints can
reduce the amount of external physical and
verbal guidance required whilst the arm is
used in a meaningful task. This approach is less
effort for the patient, increasing the opportunity
for varied independent practice, which in turn
can lead to more efficient, less compensatory,
movement patterns and task mastery. Overall,
the intention is that patients can engage in
independent practice leading to a higher dose
of training.

Evidence for functional splinting

Despite scarce research into the use of func-
tional splinting in adult neurological condi-
tions, it is a reasonably widely used interven-
tion. In a 2013 survey of splinting practice of
420 UK therapists, 51% said they would splint to
improve activities of daily living [10]. However,
in a review of splinting practice in a rehab unit
over a 2 year period, it was reported that less

than 5% were functional splints, in comparison
to resting splint [1]. In people with neuromus-
cular conditions and spinal cord injury, several
case reports describe improved hand activity
where functional splints were customised to
both individual impairments and the specific
task [11-13]. In spinal cord injury, case reports
focus on the use of wrist driven orthoses to
support a tendinosis grip to improve pinch grip
in tasks. Success appears to be dependent on a
specific level of injury and muscle power in the
wrist and thumb [14,15].

Lycra has become a material of interest in
splinting the paediatric population to achieve
increased participation in daily activities [16].
The areas of high pressure provided by the
tight fit of the lycra garment are intended to
increase sensory and proprioceptive aware-
ness, and produce a mechanical compressive
effect [17]. The benefits depend on ensuring
that the targeted area of the body is positioned
to promote effective movement and function,
which requires customised fitting [18]. For chil-
dren with cerebral palsy and adults with stroke
[14] improvements in efficient movement and
task performance have been reported when
using Lycra arm garments in combination with
goal directed training [19].

While splinting can improve upper limb
activity, one potential side effect is increased
movement of other joints. In one study of 20
healthy participants, immobilising the wrist
led to increased compensatory movements of
the shoulder during a feeding activity [20]. In
patients with compromised muscle control,

ACNR > VOLUME 23 ISSUE 2 > 2024 15



REHABILITATION ARTICLE

compensatory movement of other muscle
groups would have already occured due
to impairments, thus the clinician needs to
consider balancing a compromised movement
pattern with facilitating functional use of the
arm [1].

Clinical reasoning and assessment

As therapists, we are constantly thinking about
how we can help our patients ‘keep their
hand in the game’. In the absence of rele-
vant published research concerning functional
splinting, we must use our clinical reasoning to
decide whether it will help within a comprehen-
sive goal-directed rehabilitation programme.
A biopsychosocial framework, such as the
International Classification of Functioning,
Disability and Health [5] (Figure 1), supports
clinical reasoning to:

1. Establish the meaningful activities that the
person wants, needs, or must participate in.
This provides a focus for goal setting and inter-
vention, e.g., a patient needs to be able to cut
food in order to feed themselves.

2. Analyse all the impairments (body function
and structure) that are influencing movement
patterns and preventing both activities and
participation e.g., patterns of weakness, spas-
ticity, loss of joint range, shoulder restriction
and pain, sensory loss, apraxia [1].

3. Analyse task performance and establish the
movement errors providing a focus for the
intervention. It is essential to know how the
hand would routinely perform functional tasks
along with the required grasp and pinch grip,
e.g., unable to hold a knife in a way that allows
cutting of food. In Acquired Brain injury, a
formal tool that provides a structured manner
for this process is Upper Limb Performance
Analysis [6].

4. Understand the environmental and personal
factors that influence a person’s performance
of activities, e.g., someone who lives alone so
has no one to help cut their food.

5. Clinically reason how a splint may be used
to promote the appropriate movement pattern
required to achieve the task, e.g., design a
splint to allow the hand to correctly grip a knife
to cut food and compensate for reduced hand
strength.

Functional Splinting Intervention

The purpose of the functional splint and the
individual's level of impairment will guide the
design and choice of materials. Splints can
be made from several different materials that
provide a range of support to single or multiple
joints. Static splints immobilise joints and are
typically made from thermoplastic material,
while dynamic splints provide a supportive
force but allow movement, for example, lycra,
neoprene and taping. We use the information
from movement analysis together with client
centred goals to design individual functional
splints, keeping in mind these five principles:
1.Promoting and supporting functional patterns
of grip (Figure 2).

2. Stabilising where there is weakness (Figure 3).
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Figure 2: Thermoplastic handwriting splint to enable
tripod grip in handwriting.

Figure 4: Altered patterns of movement

Figure 3: lightweight thermoplastic thumb spica stabilising
MCP joint, with velcro loop clipper stabilising IP joint,
enabling nail cutting

Figure 5: Increased efficiency of movement

Figure 4 demonstrates how splinting can be used to improve efficiency of movement. The individual's goal was to use
afork: afunctional splint supports extension of the index finger with a dynamic strap around finger and fork, enabling
him to hold it. He struggles to maintain adequate pronation, compensating through trunk lateral flexion and shoulder
abduction and elevation. In Figure 5, a neoprene pronation strap has been introduced, anchored to a thumb spica
which stabilises the wrist. This re-directs the pull of the supinators, altering the pattern of movement and allowing the

hand to engage in the functional task. Independent repetitive task practice is therefore of a higher quality movement,

with less trunk compensations.

Figure 6: This patient has no active finger extension
and thumb control.

Figure 6: The culery spint i custom made from thermoplasti and plastazote tubing to hold the hand in the correct position to cut

Figure7: The hand splin allows extension of MCP, PIP and DIP jonts to allow flt hand placement during daily prayer.

3. Improving patterns of movement to increase
efficiency (Figures 4 & 5).

4. Enabling independent practice (Figures 6
&7

5. Increasing intensity of self-directed practice
(Figures 8 & 9)

Challenges and future priorities
The literature reports that upper limb splints

Figure 7: This patient has no active finger extension
and thumb control.

feed. This was combined with st support to stabilse the wrist during task.

may be abandoned by patients however indi-
vidualised splinting has been demonstrated
to lead to continued use of splints over a 4
week period [21]. Factors contributing to this
are discomfort, pain, usefulness, ease of use
and splint selection that has a clear link to
the patient’s goals. It cannot be overempha-
sised how important clinical reasoning and
education are in improving patient adherence
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and determining the success of a functional
splint. The provision of the splint should not
be a one off event and follow up is equally
important. In restorative treatment, monitoring
progress and removing levels of support are
essential. In compensatory treatment, ongoing
review is paramount for monitoring progres-
sion as motor skills worsen, requiring increased
support over time.

Published research demonstrating a lack
of evidence for static splinting overnight in
early stroke to avoid contracture [22] has
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There is an urgent need for improved
training and education for clinicians. Whilst
it is important that there is research into the
effectiveness of functional splinting in different
clinical situations, it is equally important that
the design of future studies and clinical trials
asks appropriate questions and use appropriate
outcome measures. In the meantime, clinicians
should consider splinting for function as an
intervention that successfully engages the hand
in occupation within a goal orientated recovery
programme.
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