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Abstract
Study design Survey research design.
Objective To understand current splinting practices of occupational therapists working with individuals with spinal cord
injury.
Setting The United States.
Methods An online survey was emailed to occupational therapists working in U.S. inpatient spinal cord rehabilitation
facilities. The survey included questions about hand splinting practices in their patients with cervical spinal cord injury.
Results Sixty-five occupational therapists in 21 different states completed the survey. They reported that current and predicted
hand function was the primary principle guiding splint decision making. Across all levels of cervical SCI, resting hand splints are
commonly prescribed for night use, and 64.6% of respondents stated they typically recommend them for individuals without
active arm movement. Most respondents (73.8%) also report prescribing wrist splints for day use for individuals without active
wrist movement. Survey results indicate that therapists are using splints less frequently overall for all levels of injury. The long-
opponens splint is no longer being used regularly in SCI and the MCP block splint is being used more frequently.
Conclusion Survey responses indicated that splinting is standard care for individuals with cervical spinal cord injury and that
the level of SCI dictates specific recommendations. Splint practice guidelines are a framework for intervention mediated by
case-specific clinical reasoning and client input.

Introduction

More than 17,000 Americans incur a spinal cord injury
(SCI) each year, and almost 60% of these injuries affect the
cervical spinal cord [1–3]. Regardless of the severity of the
injury, individuals with cervical SCI typically experience
motor and sensory impairments in all four limbs and require
intensive acute rehabilitation to promote independence in
activities of daily living (ADL) [2]. People with cervical
SCI report recovery of hand function is of primary impor-
tance among the profound long-term effects of SCI [3, 4].

The International Spinal Cord Injury Upper Extremity
Basic Data Set states that splints are essential for individuals
with cervical SCI to achieve maximal hand function [5].
Splinting prepares the hand for functional use via com-
pensatory strategies, such as tenodesis, in the event of
natural recovery, surgical intervention via nerve or tendon
transfers, and for future novel therapy advances [6].
Aggressive upper extremity management is required to
promote hand function, especially for the 47.6% of indivi-
duals with SCI who have incomplete cervical SCI and in
whom the potential for neurologic recovery is greater [1].

However, the evidence for hand splinting is limited. The
search engine of a university library system was used to
locate full-text articles using the following terms to inform
this research project: splint, orthosis, orthotic, SCI, tetraplegia,
quadriplegia, and tenodesis. Philosophies and constructs of
long-term splint use for individuals living with cervical SCI
are not well-documented, with the most recent splinting
practice data published in the 1990s [7–9]. Furthermore, the
primary studies cited in the 1990s articles were published in
the 1960s and 1970s. Data collected in 1991 identified four
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primary functions of static hand splints for individuals with
cervical SCI [7]. These identified primary factors include (a)
prevention of overstretching, particularly wrist extensors; (b)
maintenance of a functional position; (c) prevention of
deformities such as claw hand; and (d) protection and stabi-
lization of flail joints. A 1991 interventional study found no
significant difference in hand function in a group of 13
individuals with C6 cervical SCI who used a static splint at
night versus no orthosis use [8]. Additional splint data col-
lected in 1994 from 46 international SCI rehabilitation centers
indicates, resting hand splints were prescribed to promote
functional positioning, maintain joint integrity, support
arches, prevent muscle overstretching, and maintain webspace
[9]. Prescribed wrist splints typically promoted functional
positioning and prevented muscle overstretching.

Recommended current standard care after cervical SCI
includes hand splinting as soon as possible after injury and
continuing throughout rehabilitation; however, limited
standard protocols exist across the continuum of care. One
protocol proposed that optimal muscle shortening for
tenodesis is achieved by splints issued immediately after
injury and worn for 23 hours daily until the onset of reha-
bilitation with breaks only for range of motion exercises
[10]. Another suggested a protocol of (1) resting hand
splints for night time/rest when wrist and digit strength is
0–3/5; (2) futuro wrist splints for daytime hand use for
individuals with elbow flexion against gravity but weak
wrists and hands; and (3) hand based or thumb splints and/
or taping of the digits at night/rest for individuals with wrist
extension against gravity but no digit movement [10].

Because contemporary cervical SCI splint use data are
lacking, we initiated a survey of current real-life splinting
practices.

Methods

Participants

We distributed our survey to occupational therapists spe-
cializing in SCI and working in Commission on

Accreditation of Rehabilitation Facilities (CARF)-accre-
dited SCI programs in the United States, and to occupa-
tional therapists who are members of the American Spinal
Injury Association (ASIA).

Instrument

We initiated survey development with a literature review of
previous splinting surveys [7, 9]. Splint practice guidelines
and clinical indications described in previous studies
informed the development of our survey. Then we devel-
oped an electronic survey to examine clinical use of the five
common spinal cord rehabilitation splints: resting hand,
wrist, long opponens, short opponens, and metacarpal-
phalangeal (MCP) blocking splints. This online survey was
piloted successfully by an occupational therapist who
reported no difficulty interpreting and responding, and no
obvious survey omissions.

The survey consisted of two parts: a demographics
section and a clinical section. The demographic section
consisted of four questions, and the clinical section
consisted of questions on current splinting practices.
Specifically, the clinical section of the survey reviewed
the positional and functional splinting practices for each
level of injury C1–C4, C5, C6, and C7–8, identifying the
main factors dictating splint usage, rating criteria
included in splint decision making, and logistics sur-
rounding splint prescription and fabrication. Questions
consisted of multiple choice and Likert scale items with
options for an open response if answer options did not
describe their current practice. See Fig. 1 for sample
survey questions with one of each type of clinical
question demonstrated.

Survey distribution

To obtain e-mail addresses for dissemination, we attempted
to reach clinicians from all centers identified on the CARF
website by telephone. An electronic survey was emailed to
the occupational therapy department at all SCI rehabilitation
centers where we established telephone contact. In addition,

Sample Survey Items
Demographic Sec�on:  
Years of prac�ce in OT: 
Years of Prac�ce in SCI: 
Current State of Prac�ce: 
Clinic Name (Op�onal):  

Clinical Sec�on:
What factors influence your decision making when choosing to issue a splint to 
someone with tetraplegia? Please rate importance 0-4 
Complete vs. Incomplete Injury 
Not Important  0  1  2  3  4  Very Important 

For individuals with C5 tetraplegia how o�en do you issue the following splints? 
Res�ng Hand Splint 
⃝Never ⃝Rarely ⃝Some mes ⃝Usually ⃝Always  

What wearing schedule do you recommend for wrist splints? 
⃝All the �me ⃝At night ⃝During the day ⃝Alterna ng on/off ⃝For func onal 
ac�vi�es only ⃝When res ng only ⃝Other (please specify) 

For long opponens splints I prefer: 
⃝Custom splints ⃝ Prefabricated splints 

Fig. 1 Sample survey items from
the electronic survey sent to
occupational therapists.
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we emailed the survey to all occupational therapists who
held membership in ASIA. Survey responses were collected
over a 1-year period. Participants were not compensated for
survey completion.

Data analysis

An online survey platform gathered the data into a spread-
sheet format for basic statistical analysis. Surveys were
considered incomplete and were not included in the final
analysis if the demographics portion was completed, but the
clinical portion was not. After distribution, 97 occupational
therapists participated in the survey, 65 of whom completed
the clinical section of the survey for data analysis inclusion.
Participants did not need to answer all questions of the
survey for inclusion in the analysis, and some section
information was omitted based on previous answers. For
example, questions about wrist splints were omitted if the
participant reported they did not use them in practice.

Results

Participants

Sixty-five occupational therapists practicing in 21 states
completed the survey: 28 practiced in the Northeast, 12 in
the Midwest, 13 in the South, and 11 in the West. Their
general practice experience and SCI-specific experience
ranged from <1 year to 30 years (mean= 12.07 years of OT
experience and 9.52 years practicing in SCI).

Splinting determinants

Hand function was the primary factor that influenced
therapist decision making when determining whether an
individual with SCI would benefit from splinting, with 80%
of therapists rating it as very important (Table 1). Addi-
tional factors impacting their decision making comprised
preventing contractures and maintaining an optimal range of
motion, especially when spasticity was present. Other key
factors guiding decision making incorporated preventing
overstretching of wrist extensors and maintaining optimal
position for functional grasp or tenodesis. Notably, reim-
bursement influenced therapist decision making the least,
with 32 of 64 respondents stating it did not affect their
decision making at all.

Table 2 shows splint use frequency, in particular, how
many therapists usually or always use a splint based on the
level of injury. Table 3 shows another view of this data
using a weighted average. Resting hand splints were used
more frequently for higher levels of injury; wrist splints and
long opponens for injuries at the C5 level; short opponens

for injuries at the C6 level; and MP blocking splints for
injuries at the C7 level.

Resting hand splints

The most in-depth survey questions examined resting hand
splint usage. Custom-made splints are preferred by 28 of 52
respondents who regularly provided resting hand splints.
The typical wearing schedule for resting hand splints
included night time use, with wearing tolerance increased
over a few days. Some therapists reported utilizing an
alternating wear schedule for individuals who demon-
strated poor splint tolerance. Clinical fabrication criteria
included palmar arch preservation and hand preparation for
functional activities by maintaining thumb opposition.
Clinicians reported customizing splint position based on
tone and whether the future expectation was a nonfunc-
tional hand, a tenodesis grasp, or regaining active finger
motion.

Participants indicate employing slight position variations
for resting hand splints. However, most respondents report
positioning the wrist in 10–40° extension (30° most fre-
quent). Digits are positioned in some flexion: MCP at 0–90
(70–90 most typical); proximal interphalangeal (PIP) 0–75
(10–30 most typical); distal interphalangeal (DIP) 0–70
(10–20 most typical). The thumb is typically positioned in
opposition. Notably, one therapist reports an alternate
splinting position preparing the hand for the release phase
of tenodesis: 25° wrist flexion, 25° MCP flexion, and 10°
PIP/DIP flexion.

Of the respondents reporting fabrication of hand splint,
most (38 of 43) indicate hand splint construction takes <1 h,
and 11 of these therapists require less than 30 min for fab-
rication time. Patient splint education typically occurs in
under 30 min (37 of 44 respondents) and never exceeds 1 h.
Sixty-five percent of respondents report splinting costs are
imbedded in the hospital stay cost while 35% report issuing
an additional, separate splint charge.

Wrist splints

Prefabricated wrist splints are preferred by 29 of 48 clin-
icians who regularly prescribe wrist splints to be worn
during the day to increase functional activity participation.
Dorsal varieties and a U-Cuff are mentioned as favorite
options. The primary wrist splint goal is to prevent over-
stretching of the wrist extensors, and the addition of a
universal cuff provides a stable base for ADLs.

Long opponens

Long-opponens splint use occurs less frequently than other
splints, with custom fabricated splints preferred by 16 of 18
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clinicians who report regular long opponens use. Clinicians
state these splints are recommended for functional activities
but also note potential interference with power wheelchair
operation.

Short opponens

Therapists who report regular short opponens use prefer to
fabricate custom splints almost exclusively (41 of 43

respondents). These splints facilitate tenodesis by opposing
the thumb and preventing thumb overstretching during
functional tasks.

MP blocking splint

All 24 clinicians who report regular MP blocking splint use
fabricate custom splints to prevent MP hyperextension
during functional hand tasks.

Table 1 Factors influencing splint decision making.

Factor influencing splinting 0 Not important 1 2 3 4 Very important N Weighted average

Hand function 0.00%
0

0.00%
0

1.54%
1

18.46%
12

80.00%
52

65 4.78

Prevent contractures of wrist and hand 0.00%
0

0.00%
0

7.81%
5

26.56%
17

65.63%
42

64 4.58

Spasticity 1.54%
1

0.00%
0

9.23%
6

26.15%
17

63.08%
41

65 4.49

Protect and stabilize joints 1.54%
1

0.00%
0

7.69%
5

30.77%
20

60.00%
39

65 4.48

Prevent overstretching of wrist
extensors

0.00%
0

3.08%
2

10.77%
7

30.77%
20

55.38%
36

65 4.38

Range of motion 0.00%
0

1.54%
1

9.23%
6

38.46%
25

50.77%
33

65 4.38

Patient acceptance/follow through 0.00%
0

3.08%
2

16.92%
11

40.00%
26

40.00%
26

65 4.17

Maintain passive range 1.54%
1

4.62%
3

15.38%
10

40.00%
26

38.46%
25

65 4.09

Maintain thumb webspace 0.00%
0

6.25%
4

18.75%
12

37.50%
24

37.50%
24

64 4.06

Level of injury 0.00%
0

10.94%
7

9.38%
6

45.31%
29

34.38%
22

64 4.03

Promote optimal tightening of the hand 6.15%
4

7.69%
5

12.31%
8

27.69%
18

46.15%
30

65 4.00

Maintain arches of hand 0.00%
0

7.69%
5

29.23%
19

32.31%
21

30.77%
20

65 3.86

Correct deformity 0.00%
0

12.31%
8

18.46%
12

41.54%
27

27.69%
18

65 3.85

Family acceptance/follow through 1.54%
1

7.69%
5

27.69%
18

40.00%
26

23.08%
15

65 3.75

Medical complications 1.54%
1

9.23%
6

30.77%
20

40.00%
26

18.46%
12

65 3.65

Complete vs. incomplete injury 1.56%
1

18.75%
12

25.00%
16

28.13%
18

26.56%
17

64 3.59

Preserve the hand for future surgery 9.23%
6

10.77%
7

21.54%
14

29.23%
19

29.23%
19

65 3.58

Time since injury 6.15%
4

18.46%
12

32.31%
21

33.85%
22

9.23%
6

65 3.22

Concerns about nursing follow through 15.87%
10

17.46%
11

22.22%
14

30.16%
19

14.29%
9

63 3.1

Improve appearance of hand 20.31%
13

31.25%
20

26.56%
17

17.19%
11

4.69%
3

64 2.55

Reimbursement 50.00%
32

26.56%
17

15.63%
10

4.69%
3

3.13%
2

64 1.84

   49 Page 4 of 7 Spinal Cord Series and Cases            (2020) 6:49 



Other splints

In addition to the five common splints listed in the survey,
therapists describe commonly using the following addi-
tional devices: elbow extension splints, elbow pillow
splints, anti-spasticity splints, palm splints, intrinsic plus or
minus splints, tone and positioning splints, tenodesis splints
or orthotics, and finger flexion gloves or mitts.

Discussion

A literature review reveals limited and dated evidence on
splinting practices for individuals with SCI. Data on current

splinting trends in U.S. SCI rehabilitation centers offer care
standardization guidance for therapists who provide services to
individuals with SCI at nonspecialized centers across the
continuum of care. Furthermore, our data on current practice
usage facilitates upper extremity orthotic protocol development
to ensure optimal outcomes for individuals with cervical SCI.

Our survey study updates knowledge on the splinting
practices of occupational therapists working in specialized
SCI programs in the United States. Our findings align with
many of the prior published reports on hand splinting prac-
tices in individuals with SCI [7–9]. In particular, the resting
hand splint functional position in our results concurred with
literature published 30 and 40 years ago with ideal wrist
position at 0–45° extension; MCP at 90° of flexion; and DIP/
PIP at 0–30° of flexion [7]. Our results also provide insight
into how splinting practices for SCI have changed in recent
decades. See Table 4 for a comparison of current data to
previous survey data collected in 1992 [7].

Overall, occupational therapists are using splints less fre-
quently for all levels of SCI. One significant change is resting
hand splint usage decreased for all levels of injuries. The
long-opponens splint is being used infrequently because when
compared with a standard wrist splint, the long opponens may
impede bimanual grasp and universal cuff use. One exception
is the MCP block splint, which is recommended more fre-
quently in our research for all levels of injury.

Splint use reduction may be attributed to changes in the
healthcare delivery model. Decreasing current inpatient
rehabilitation length of stay (LOS) may influence clinicians to
prioritize more restorative interventions, such as functional
electrical stimulation over splinting, particularly for those
individuals with incomplete injuries [11]. This shorter inpa-
tient (LOS) does not allow for an initial period of conservative
wrist extension strengthening while using a rest period wrist
splint for individuals who are developing a tenodesis grasp.

Our findings indicate splinting guidelines should not be
rigidly prescriptive, but instead stem from a conceptual,
clinical, and reasoning framework. Therapists with less clin-
ical experience may seek out and follow established splint
protocols, while more experienced therapists are more likely

Table 4 Percentage of therapists
recommending splint use by
level of injury: Splinting data
comparison between Krajnik &
Bridle's work in 1992 [7] to our
data gathered in 2018.

Resting
hand

Long
opponens

Short
opponens

Dorsal
wrist

Wrist
cock-up

MCP
block

C5 1992 87.1 47.5 4 49.5 49.5 0

2018 58.5 13.8 12.3 73.8 3

C6 1992 67.3 25.7 46.5 33.7 40.6 3

2018 33.8 6.2 29.2 44.6 4.6

C7–8 C7 1992 41.6 8.9 55.4 13.9 19.8 5.9

C8 1992 17.8 3 37.6 4 10.9 6.9

C7–8 2018 12.3 1.5 24.6 13.8 16.9

Table 2 Number of therapists who report they usually/always provide
a given splint by level of injury (N= 65).

C1–4 C5 C6 C7–8

Resting hand splint 42
20/22

38
23/15

22
15/7

8
5/3

Wrist splint 26
18/8

48
33/15

29
22/7

9
7/2

Long-opponens splint 4
3/1

9
6/3

4
2/2

1
1/0

Short-opponens splint 0
0/0

8
7/1

19
13/6

16
14/2

MCP blocking splint 1
1/0

2
2/0

3
13/0

11
10/1

Table 3 Weighted average of splint use by level of injury.

C1–4 C5 C6 C7–8

Resting hand splint 3.77 3.57 2.27 2.58

Wrist splint 3.28 3.88 3.25 2.52

Long-opponens splint 1.94 2.36 2.22 1.81

Short-opponens splint 1.75 2.38 3.06 2.86

MCP blocking splint 1.74 1.97 2.06 2.37

Other 2.50 2.53 2.58 2.47

0= never, 1= rarely, 2= sometimes, 3= usually, 4= always.
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to create individualized splinting programs [12]. Clinical
decision making references practice guidelines, but it is cri-
tical to realize each client is unique. Clinicians should seek
input from the client while using case-specific clinical rea-
soning to ensure the splinting process is effective. Patient
goals, neurological function, strength, and functional abilities
may change overtime so splint recommendations should be
modified as client skills and needs evolve. Figure 2 illustrates
the interplay of clinical practice guidelines, clinical reasoning,
and client input for splint decision making.

Limitations

The survey outcome is potentially limited by clinician time
constraints as well as the inability to query specific
responses for increased understanding. Ideally, additional
information about splint use would improve the outcome
depth and scope; however, the survey completion time was
limited to 20 minutes or less to acquire more responses and
not overtax practitioners. Another limitation of this survey
is the inherent difficulty of distributing the survey to
occupational therapy practitioners at SCI centers. The
methodology of establishing phone contact was time chal-
lenging as department phone numbers are typically not
listed on websites. We found hospital operators may not
know therapy department extensions, and clinicians have

limited time to answer and return phone calls. Based on the
geographic distribution of the sample, our results may not
reflect all SCI rehabilitation splinting practice; however,
they do provide an important snapshot of current practice.

Future research directions

To increase knowledge depth, interviews and focus group
research could generate more detailed data on the pre-
valence and clinical decision making related to dynamic
splint use and neuro-prosthesis prescription for SCI. Future
studies could contrast acute rehabilitation recommendations
with long-term use of orthoses across the lifespan and
continuum of care. Questions also remain about financial
costs for fabrication and re-fabrication and differences
between custom and off-the-shelf splints. As technology
continues to advance, the role 3D printing could play a role
in splinting and may offer additional opportunities for low-
cost custom and potentially specialized orthotics [13].

Conclusion

This survey indicated splinting is considered standard care
for individuals with cervical SCI. In particular, resting hand
splints are commonly recommended for night use for all
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levels of cervical SCI, and wrist splints are commonly
recommended for day use for those without active wrist
movement. In addition, short-opponens splints can be used
to facilitate tenodesis in individuals with wrist extension
and MCP blocking splints can be prescribed to promote
emerging grasp patterns. Splint practice guidelines should
be used as a framework for intervention guided by clinical
reasoning and client input.
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