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Study Design: Cohort study.
Introduction: The evidence specific to understanding patient satisfaction, preference and the effects on
occupational performance using a CMC orthosis is sparse.
Purpose of the Study: The main purpose of this study was to determine patient satisfaction, aspects of the
orthotic preference, and the effect on pain and function of the CMC Controller Plus neoprene orthotic
device.
Methods: This research was conducted at two outpatient clinics located in Pennsylvania and Florida
during 2019. The subjects of this study included any individuals referred to one of two participating hand
therapy facilities with either a primary or secondary diagnosis of thumb CMC joint arthritis or present
with this diagnosis as a comorbidity. The CMC Controller Plus orthosis (Hely & Weber) was provided to
each patient by the treating therapist at no cost to the patient after the patient agreed to take part in the
study. None of the patients received hand therapy treatment for the CMC pain; the only intervention
provided was the CMC Controller Plus.
Results: The CMC Controller Plus orthosis improved the patients’ functional status and reduced their pain.
The effect size for the change in function was large (1.29) compared to the effect size for the reduction in
pain which approached moderate at 0.49.
Discussion: The CMC Controller Plus orthosis improved the patient’s functional status by 52% and reduced
their pain by 29%.
Conclusion: The results were both statistically and clinically significant.

� 2020 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.
Introduction

The saddle-shaped thumb carpometacarpal (CMC) joint has an
articular geometry that makes this joint susceptible to instability
and osteoarthritis (OA).1 CMC OA has an estimated incidence of 7%
in men, 15% in premenopausal women, and 33% in postmenopausal
women.2,3 The pain and inflammation that accompany thumb CMC
OA directly affect an individual’s activities of daily living and cause
impairment in the upper extremity.1-3 Etiology is thoroughly
investigated and described and comprises theories of anterior
oblique ligament degeneration, ligamentous laxity, hormonal
changes with menopause, genetic predisposition, repetitive use,
and abnormal load transmission.4-9

The functional implications of this diagnosis are vast and
earnestly investigated. Some of the identified effects include pain
during activity,2 loss of pinch strength,10,11 decreased fine motor
ability,3 and reduced cylindrical grasp.12 It has been reported that
artment, Gannon University,
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some of these deficits may be recognizable before being identified
in diagnostic studies.11-13 Ultimately, the symptoms associatedwith
CMC joint arthritis in combination with the progression of
anatomic changes lead to activity limitations and participation re-
strictions in one’s daily life.14-16

The hallmark sign of pain and its association to CMC joint
arthritis is likely the most identified and measured variable in
studies ranging from surgical techniques17 to orthotic in-
terventions.18 Similarly, there are systematic reviews that investi-
gated conservative interventions and their effectiveness in the
treatment of CMC joint arthritis19,20 with the ultimate outcomes of
interest being pain control and optimizing hand function. Survey
results have demonstrated that the use of orthotics is a strong
preference for therapists treating thumb CMC joint arthritis.21,22

High-level evidence19,23,24 investigating conservative treatments
for CMC joint arthritis supports the provision of an orthosis and
findings suggest both pain relief and improved hand func-
tion.19,20,23,24 Although support exists in the literature for the use of
orthotics,19,20,23,24 there remains a wide variation in orthotic
design, material, and wearing schedule and the most ideal orthosis.
There are numerous options available for orthotic design: rigid,
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Table 1
Baseline measurements

Outcome Mean Standard deviation

Usual pain 3.3 2.4
FIHOA score 14.1 6.5

FIHOA ¼ Function Index for Hand OsteoArthritis.
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semi-rigid, or neoprene support orthoses, custom or prefabricated
designs, and patterns that include or exclude the wrist and thumb
metacarpophalangeal joint. A cross-sectional descriptive study25

surveyed occupational therapists, physiotherapists, and rheuma-
tologists across Brazil with questions regarding orthosis design,
materials, and barriers to the use of orthotic interventions and
found significant variation in the number of joints included in the
device and stabilization strategies adopted. There was a preference
by professionals for orthoses made from rigid materials that
included the wrist, carpometacarpal, and metacarpophalangeal
joints.25 However, the overall results indicated widespread clinical
variation in practices and preferences.25

A recent randomized controlled trial26 compared immobiliza-
tion of the CMC joint only versus immobilization of both the MCP
and CMC joints immobilized. They found no difference between the
groups for either pain or function as measured by the visual
analogue score (VAS) and the Quick Disabilities Arm, Shoulder and
Hand (Quick DASH) and both groups had decreased pain and
improved functional ability.26 Similarly, in a quasi-experimental
trial,27 the comparison of two different orthoses reported a clini-
cally significant reduction in pain intensity and improvement in
functional abilities with both orthoses.

The evidence specific to understanding patient satisfaction,
preference, and the effects on occupational performance is sparse
and yields inconclusive findings due to the lack of valid instruments
to accurately assess these areas.16,26-29 The purpose of this study
was to determine the patient satisfaction, aspects of the orthotic
preference, and the effect on pain and function of the CMC
Controller Plus neoprene orthosis.

Methods

This research was conducted at two outpatient clinics located in
Pennsylvania and Florida during 2019. The subjects of this study
included any individuals referred to one of two participating hand
therapy facilities with either a primary or secondary diagnosis of
thumb CMC joint arthritis or present with this diagnosis as a comor-
bidity. Inclusion criteria included patients of 18 years of age or greater.
Exclusion criteria included individuals who did not understand En-
glish or patients who received skilled hand therapy interventions for
CMCOA. All participants gave both oral andwritten informed consent.
The treating certified hand therapist educated each potential partici-
pant on the purpose of the study, the use of the participant’s health
information, the study’s commitment for the participant which in-
cludes the participant’s right to withdraw from the study at any time.
The university’s Institutional Review Board approved the study. The
study was registered at Clinical Trials.gov, NCT03736252.

Materials and procedures

The CMC Controller Plus orthosis (Hely & Weber) was provided
to each patient by the treating therapist at no cost to the patient
after the patient agreed to take part in the study. None of the pa-
tients received hand therapy treatment for the CMC pain; the only
intervention provided was the CMC Controller Plus. All participants
received a follow-up phone call after one month of orthosis use, to
collect follow-up data.

Outcome measures

The Numeric Pain Scale was used to assess pain. The scale rates
pain from 0 to 10 and has good-to-excellent correlation with the
Visual Analog Scale (r ¼ 0.94), a standard error of measurement of
0.48, a minimal detectable change of 1.33, and an ICC of 0.95
(0.93-0.96).30 The patient’s usual pain experienced during theweek
was gathered at the initial visit and follow-up phone call.

The Function Index for Hand OsteoArthritis31 (FIHOA) score was
assessedat the twotimepoints. TheFIHOAisa self-reportedmeasureof
hand function for individuals with hand OA and takes 3 min to com-
plete. The 10 questions are focused on if an individual is able to use a
key, cut different objects, lift, button, use tools, write, and shake hands.
Items are rated from 0 (possible without difficulty) to 3 (impossible)
with low scores indicating better hand function. The Cronbach’s alpha
for the FIHOA is 0.85, ICC 0.95, and validity 0.33 to 0.82.31

The QUEST 2.0 (Quebec User Evaluation of Satisfaction with
assistive Technology) comprises 12 items, of which 8 items relate to
user satisfaction with assistive devices and 4 items relate to service
provision. Responses for the QUEST items are based on a 5-level
response scale, with 1dnot satisfied at all; 2dnot very satisfied;
3dmore or less satisfied; 4dquite satisfied; and 5dvery Satisfied.
The device subscale, services subscale, and total QUEST 2.0 scores
achieved good test-retest stability (ICC 0.82, 0.82, 0.91).32

Data analysis

A priori power analysis was conducted to determine sample
size. Group data were summarized using means and standard de-
viations. The paired student t-tests were used to determine the
level of statistical significance of the differences between the pre-
treatment and post-treatment scores. Statistical significance was
set at less than 0.05. The normalcy of the data was checked using
the Shapiro-Wilk test. Cohen’s d was interpreted using Cohen’s
interpretation of effect size. Cohen suggested that d ¼ 0.2 be
considered a “small” effect size, 0.5 represents a “medium” effect
size, and 0.8 a “large” effect size. This means that if two groups’
means do not differ by 0.2 standard deviations or more, the dif-
ference is trivial, even if it is statistically significant.

Results

Between January 2019 and June 2019, a total of 78 patients
participated in the study. Three patients were lost to follow-up. The
percentage of patients who completed the study was 96%. See
Table 1 for baseline measurements.

Outcomes

The mean current pain score at the time the orthosis was
distributed was 3.3 (SD 2.42). The mean current pain score at the 1-
month follow-up was 2.3 (SD 1.97). The mean change score was
0.95 and the effect size was calculated to be 0.49, which is mod-
erate. The result was statistically significant, p ¼ .006. See Table 2.
The mean FIOHA score was 14.1 at baseline and decreased to 6.8
after one month. The effect size of the change was 1.21, which was
considered large. The result was statistically significant, p ¼ .0005.

QUEST 2.0

The mean total QUEST 2.0 score for the CMC Controller Plus
orthosis was 4.4/5, the mean device score was 4.3/5 and the mean
service score was 4.6/5. Regarding the top 3 satisfaction items,
participants selected comfort, ease of use, and weight as being the



Table 2
Outcomes

Outcome Baseline 4 Weeks Change t P value Effect size

Usual pain 3.3 2.3 0.95 �4.2 .007a 0.49
FIHOA score 14.1 6.8 7.3 �11.2 .0005a 1.29

FIHOA ¼ Function Index for Hand OsteoArthritis.
a Indicates the result was statisically significant.

Table 4
Top 3 items rated as most important regarding the orthosis

Characteristic Percentage of respondents
who provided this answer

Comfort 77%
Easy to use 70%
Weight 48%
Durability 41%
Effectiveness 32%
Dimensions 12%
Safety 4%
Adjustments 1%
Professional service 1%
Service delivery 1%
Repairs/servicing 0%
Follow-up services 0%
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most important regarding the device. The top 3 items were in
relation to the device rather than the service provision (Tables 3
and 4).

Functional improvement with use of CMC Controller Plus

Twenty-nine (38%) of the 78 subjects also stated that the CMC
Controller Plus orthosis provided improved functional status in a
specified way. Eight of the subjects reported theywere able to twist
a key or bottle topwith the device. Five subjects indicated theywere
able to hold amugor plate better. Three subjects reported being able
to perform cleaning tasks or yard work better with the orthosis.
Others reported the following benefits: write better, sleep better,
fasten bra, fasten jewelry, and that it helped with “everything.”

Discussion

Our findings support that the CMC Controller Plus orthosis
improved the patients’ functional status by 52% and reduced their
pain by 29%. The results were both statistically and clinically sig-
nificant as demonstrated by the effect size calculations. Our find-
ings agree with a recent systematic review and meta-analysis
reported that a thumb-based orthosis improves function and pain
for patients with CMCOA at the short-term follow-up.33 They found
no difference noted between custom-made verses prefabricated
thumb spica orthoses; however, disability outcomes were in favor
of prefabricated orthoses.33 We found a greater effect on functional
status than pain when looking at the effect size calculations in this
study. The effect size for the change in function was large (1.29)
compared to the effect size for the reduction in pain which
approached moderate at 0.49. A consideration for this finding may
be that the patients did not wear the orthosis long enough to fully
appreciate the pain benefits of the device. Rannou et al reported no
reduction in pain after wearing a CMC orthosis for 1 month;
however, pain reduction was both clinically and statistically sig-
nificant at 12 months.34

Joseph et al investigated client satisfactionwith the QUEST 2.0 for
custom-fabricated orthosis.35 They reported the top 3 categories for
a participant’s orthotic device characteristics: comfort (81%), effec-
tiveness (75%), and ease of use (74%).35 Our study found comfort
(77%), ease of use (70%), and weight (48%) to be the top 3 categories
established by the participants. Perhaps, our subjects determined
weight to be of greater value because they wore the device to
perform activities of daily living, whereas the majority of the clients
in the Joseph et al study wore the orthotic device for protection after
hand surgery.35 Their QUEST 2.0 total mean score was 4.61 and this
compares with our total mean score of 4.43.35 In another study that
used the Dutch version QUEST 2.0 to determine patient satisfaction
Table 3
QUEST 2.0 outcomes

Outcome Mean Standard deviation

Total quest score 4.4/5 0.66
Device score 4.3/5 0.90
Service score 4.6/5 0.67
with a CMC orthosis, the authors reported a total score of 30.6 out of
40 possible points.36 Our total score was 53.1 out of 60 possible
points. When converted to percentages, their satisfaction score was
76.5% and our mean satisfaction score was 88.5%.36

In a systematic review of CMC orthoses that linked outcome
measures to the International Classification of Functioning, it was
reported that only 4 of the 9 included studies assessed orthotic
satisfaction and only one study asked about the participant’s expe-
rience using the device. Hermann et al interviewed the participants
in their study to determine both the positive and negative experi-
ences regarding the prefabricated device.37 They found the orthosis
to be useful for tasks, such as washing the floor, dressing, driving,
and writing, among others and not useful for activities that involve
water due to the orthotic device feeling uncomfortable when wet.37

These findings are similar to our findings. Thirty-eight percent of our
subjects reported improvements in functional activities such as
cleaning, dressing, and other activities of daily living.

Clinically, it is important to address the client’s specific functional
deficits when providing a CMC orthotic device. A client-centered
approach for determining the optimal orthosis needs to be reflec-
tive of the patient’s daily-required tasks along with patient prefer-
ence. Squitieri et al38 reported thatactivityandparticipationvariables
contributed the most to patient satisfaction after distal radius frac-
ture. In a randomized controlled trial, Rannou et al34 found that an
optimal orthosis needs to be reflective of the patient’s daily life and
activity level along with inclusion of patient preference. Similarly,
Squitieri et al38 found activity and participation variables contributed
the most to variation in patient satisfaction.

This study had a number of strengths and limitations. An
important strength of this study was that data were gathered in a
consistent manner using measurement guidelines with supported
validity and reliability. The CMC Controller Plus orthosis (Hely &
Weber) was also provided to participants free of charge so the
participant was able to judge the device without consideration of
cost. The device cost in August 2019 is $28.26, which is not exor-
bitant and accessible for many individuals. In addition, this study
did not focus on the combination of an orthosis and hand therapy
intervention eliminating the confounding variable of the effect of
hand therapy on the reduction of pain or improvement in func-
tional status. Another limitation was that there was no comparison
group and we are unsure if a better outcome could have been
achieved with a different orthosis. Finally, the primary limitation is
the relatively short follow-up time period.

For future research, it would be beneficial to study to the effect
of an orthosis combined with hand therapy services with a
regression analysis performed to determine the effect of each var-
iable on the outcome. Future studies should also focus on the effect
of wearing compliance. In addition, it would be useful to have a
follow-up time period of 1 year.
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Conclusion

The CMC Controller Plus orthosis improved the patient’s func-
tional status by 52% and reduced their pain by 29%. The results were
both statistically and clinically significant.
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