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Splinting for thumb carpometacarpal osteoarthritis: protocol for a feasibility randomized controlled trial 
Background: Evidence for the use of splints to reduce pain and improve function and quality of life in thumb carpometacarpal osteoarthritis (CMC OA) is sparse and poor despite recommendations by international guidelines. 
Objective: To outline the protocol for a study designed to determine the feasibility of conducting a fully powered pragmatic randomised controlled trial (RCT) comparing soft splint vs no splint for thumb CMC OA. 
Methods: The proposed pragmatic, assessor-blinded, and partial participant blinded parallel-group feasibility RCT will recruit 30 adults with thumb CMC OA and randomize to: splint intervention or usual care control. Randomization will be stratified by hand dominance. Primary feasibility outcomes are recruitment rate over a 4-month period, retention rate at 6 months, intervention acceptability, and rate of adverse events. Study costs, intervention fidelity, and clinical outcomes will also be evaluated. Measurements will be collected at baseline, 4 weeks, and 6 months post-initiation of treatment. This trial has been registered with the Australian New Zealand Clinical Trials Registry (ANZCTR): ACTRN12618001639213.
Major Findings: N/A
Conclusions: If shown to be effective, soft off-the shelf splints would be a good first-line non-pharmacological, non-surgical option for thumb CMC OA as prescribed by health professionals or accessed directly by patients. This feasibility study will inform a future, fully powered RCT as evaluated by success of the recruitment strategy; assessment time and acceptability; implementation and evaluation of 'usual care'; and intervention procedures and adherence. 
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Introduction
Symptomatic thumb carpometacarpal osteoarthritis (CMC OA) has an estimated age-adjusted prevalence of 22% in the UK community-dwelling population aged 50 years and over [1]. In the Swedish population aged 20 years and over, the rate of doctor-diagnosed thumb CMC OA is 1.4%, with prevalence 3-4 times higher in women than in men [2]. Over a 15-year period, one in 20 Swedish women presented to a physician with thumb CMC OA. In a North American population, the life time risk of developing symptomatic hand OA by age 85 is 40% [3]; the thumb CMC joint is the single most commonly affected site [1, 4] and contributes more to pain and disability in hand OA than other hand joints [4, 5]. Thumb CMC OA presents a substantial individual and societal burden and an aging population heralds a rapidly rising prevalence. 
We recently completed a qualitative study to investigate the perspectives of patients with thumb CMC OA and identified the following key concerns: pain that interrupts sleep; limited ability to perform power grip and precision tasks; and limited ability to participate in work, caregiving, recreational and physical activities, and activities of daily living. Negative thoughts and feelings included frustration, anger, worry, concern about the future, and the burden of medication; and an altered sense of self, related to ageing [6]. Impact was greater where the dominant hand was involved [6]. 
Despite the high prevalence and significant impact of thumb CMC OA, there is a lack of high-quality evidence to support clinicians, patients, and policy makers in decision-making about interventions for the condition. Surgical intervention can provide relief but is usually reserved as the last option; joint replacement has not proven as successful as that for hip or knee OA [7, 8]. Pharmacological treatments carry risk such as adverse gastrointestinal, cardiovascular, and renal events resulting from nonsteroidal anti-inflammatory drugs, especially in the older population [9], and injection therapies have not shown demonstrable efficacy [10]. Therefore, interventions that reduce the need for drug therapy or surgical intervention are highly desirable. Splinting is a non-pharmacological, non-surgical, biomechanical intervention to provide external support to the CMC joint, to reduce pain, prevent contracture, and maintain hand function [11]. Clinicians commonly prescribe splints [12, 13] and previous clinical studies have shown positive results, with significant reductions in pain and reduced demand for surgery [14, 15, 16]. However, because the strength and quality of the existing published evidence for splinting in thumb CMC OA is variable and often of poor quality, international treatment guidelines can make only weak recommendations for their use in splints for thumb OA [10, 17]. Although a recent guideline update advocates long-term use of splints [18], this is primarily based on an older single study of participants wearing a thermoplastic splint at night for 12 months [14, 19], a protocol not widely used nor well aligned to currently proposed mechanisms of effect [11, 13, 20, 21, 22]. 
The role of biomechanical interventions such as splints has been highlighted as a key area of osteoarthritis management in need of more research [7]. Our recent systematic review found splints to be a safe intervention; however, only low-quality evidence supports their use, and only in the medium-term (3-12 months) [20]. Furthermore, splints are made from a variety of materials and designs; currently, there appears to be no difference between splint types although this is based on very low-quality evidence [20]. 
[bookmark: _Hlk18998898]One possible splinting solution is a soft neoprene splint, available off–the-shelf and easily fitted, making it a cheaper and more accessible option than other splints, and often preferred by patients [23, 24]. However, no study comparing a soft, off-the shelf splint with a no-splint control has yet been completed [20]. To conduct an effectiveness trial to a high standard, there is a need ensure that trial design minimizes research waste and optimizes quality of findings. To achieve this, study elements are best assessed by feasibility study [25, 26]. Therefore, the primary aim of this study is to determine the feasibility of conducting a fully powered pragmatic randomised controlled trial (RCT) comparing soft splint vs no splint control for thumb CMC OA.
[bookmark: _Hlk18998857]Specific criteria to determine feasibility are: recruitment of 30 participants in a 4-month period; retention >85% at 6 months; >90% find the intervention acceptable; and determine rate of adverse events [Table 1]. 
Secondary aims are: 1) to confirm the time required for assessor and clinician in the full study; 2) achieve intervention implementation in over 80% of prescribed time; 3) satisfactory quality-control audit of intervention; 4) determine success of recruitment and randomization; 5) explore whether treatment effects/outcomes are consistent with expectations based on previous literature. Data will be collected and analysed to investigate the impact of the splint vs no splint on patient-reported pain, function, quality of life, and use of other treatments including medication, and on physical performance variables (although due to small sample size these will be preliminary data only and unlikely to reach significance). We also aim to explore the potential role of imaging (X-ray and ultrasound) in evaluating participant characteristics at baseline and the ability of imaging to identify a subgroup of participants who may be more responsive to treatment.  
Methods:
Study design
[bookmark: _Hlk18999337][bookmark: _Hlk18999523]Pragmatic, assessor-blinded, and partial participant blinded parallel-group feasibility RCT with randomisation stratified by hand dominance. The proposed study will establish the feasibility of conducting a fully sized future trial designed to assess the superiority of a soft prefabricated splint intervention vs no splint intervention at the 4-week follow up. Measurements will be collected at baseline, 4 weeks, and 6 months post-initiation of treatment. The nature of the intervention offered will not be revealed to participants until after the 4-week follow up to avoid bias in how they perceive the intervention at the primary end point; i.e. participants will remain blinded to the study hypothesis until after the 4-week follow up. The protocol adheres to the SPIRIT 2013 Statement [27], which defines standard protocol items for clinical trials, and is informed by the CONSORT 2010 Statement extension for randomized pilot and feasibility trials [28]. A sample size of 30 participants is considered sufficient for a feasibility study [29, 30].
This trial has been registered with the Australian New Zealand Clinical Trials Registry (ANZCTR): ACTRN12618001639213. The trial can be viewed at http://www.ANZCTR.org.au/ACTRN12618001639213.aspx
Setting
[bookmark: _Hlk524476618][bookmark: _Hlk526176476][bookmark: _Hlk526176047]The study will be conducted in health settings in two centers in the South Island of New Zealand (Dunedin and Invercargill). A clinical research administrator at the hosting research center will manage recruitment processes and provide administrative support for the study. An independent research assistant blinded to participants’ allocation will conduct the baseline, 4-week, and 6-month assessments. A registered hand therapist/physiotherapist with 17 years clinical experience (MB) will implement the intervention. 
Participants
[bookmark: _Hlk524476745]This study aims to recruit adults with symptomatic CMC OA – either physician diagnosed, or history suggestive of thumb CMC OA with clinical signs and no other specific diagnosis (Table 2). 
[bookmark: _Hlk528103174]Currently, no specific clinical classification criteria for thumb CMC OA exists. Therefore, an accepted method for identifying history suggestive of hip/knee OA [31] will be adapted for use in the thumb, along with clinical assessment adapted from the American College of Rheumatology criteria for generalised hand OA [32]. If an eligible participant presents with bi-lateral thumb pain, only the self-nominated ‘worst’ thumb will be included. 
Participants will be recruited between April and July 2019 from community and health settings, including secondary public health services in the two centres. Recruitment will be by way of advertisement or clinician invite. The recruitment strategy will aim to optimize the number of indigenous New Zealand Māori participants by recruitment through Māori health providers, recruitment of those who may not have previously sought treatment, through newspaper, community, and GP adverts, and by recruiting in the second centre of Invercargill where a higher proportion of the population are of Māori descent compared to that in Dunedin [33]. Potential participants will contact the research administrator for a Patient Information Sheet or download this from the study website.  
Randomization and allocation concealment
The randomization schedule will be prepared by the clinical research administrator by computerized sequence generation and concealed in series of opaque envelopes according to three randomization blocks (dominant vs nondominant vs ambidextrous). Following the consent process and baseline assessment, the next envelope in sequence in the relevant block will be opened by the clinician to reveal group allocation. Study procedures are outlined in Figure 1.
Blinding
It will not be possible to fully blind participants or the treating clinicians to group allocation due to the nature of the study intervention. However, to provide partial blinding, the study hypothesis will not be revealed to participants until after the 4-week follow up visit. Information provided to participants will explain that the exact nature of the treatments offered to the opposite group will be concealed from them until after the 4-week follow up so that their perceptions about the intervention do not influence the study findings at this time period.  
Instruction will be given to the treating therapist, assessors, and all health professionals and administration staff involved in participants’ care to conceal this information until after the 4-week follow up. Outcome assessors will not be involved in participant care and will be blinded to group allocation. Participants’ splints will be removed prior to assessment and participants will be instructed not to disclose information about their treatment.
Intervention 
[bookmark: _Hlk15233581]Participants randomized to the intervention group will be fitted with a soft neoprene hand-based splint (Procool T/R Splint Bound, @Therapy), issued a second (for one to wash, one to wear) and instructed to wear the splint 20 hours out of 24 for 4 weeks. An explanation of the rationale and wearing schedule for the splints will be given.
[bookmark: _Hlk526175879][bookmark: _Hlk15233518]A simple behavioral intervention will accompany the splint prescription comprising dedicated time for skill acquisition and practice within the treatment session for donning and doffing the splint; providing feedback and encouragement; and fostering self-efficacy through problem solving to incorporate the splint in everyday life [34]. Minor modifications may be made to the splint (shorten or alter shape of the thumb exit space by cutting; alter length of strap through web space or wrist using NRX Strap, @Therapy or OneStrap, Mitre10 Mega) for optimal fitting while maintaining splint aesthetic and integrity. Splint intervention procedure will comprise a one-off face-to-face consult anticipated to take maximum 20 minutes per participant and follow a 1-sided A4 information sheet specific to the left (Supplementary 1) or right (Supplementary 2) hand. Participants will be asked to complete a daily log to record  the number of hours splint worn and any reasons for not wearing the splint (for those in the intervention group), implementation of usual care, , any concerns or problems, and any change in medication, according to a template form (Supplementary 3). The 4-week timepoint will mark the end of the intervention period.
Standardized usual care
[bookmark: _Hlk526176680]Both groups will receive a standardised package of recommended best-practice usual care – verbal and written education about thumb CMC OA and joint care principles, simple hand exercises, and advice to increase general activity levels (walking or pool) [7] following a 2-sided A4 information sheet specific to the left (Supplementary 4) or right (Supplementary 5) hand with additional verbal cues (Supplementary 6), plus continue with usual physician care. The same behavioral approach will be taken as for the splint intervention. The standardized usual care package will be delivered at a one-off face-to-face consult anticipated to take 25 minutes per participant, by the same person delivering the intervention (MB). Participants in the no splint group will be asked to log daily as above, with the exception of splint wearing (Supplementary 7).
[bookmark: _Hlk526176112][bookmark: _Hlk524476665]If participants in either group require assistance during the 4-week treatment period, they may contact the research administrator for the treating therapist to make an arranged call to the participant. If any issue is unable to be resolved by telephone consult, then a follow up treatment session will be arranged. Participants will not be offered additional treatment after the 4-week intervention period is complete; participants randomized to the best-practice usual care group will not be offered the splint intervention as there is currently insufficient evidence to demonstrate that this intervention is effective. 
At the completion of the 4-week intervention period and following the 4-week follow-up assessment, the treating therapist will telephone or email (as preferred) each participant to ask about any adverse events, counsel the participant regarding intervention received by the other group, reiterate that the treatment period is complete, and advise that any of the standardized usual care and/or splint intervention may be continued at the participant’s discretion.  
Intervention development
The splint intervention and standardized usual care were developed through two stakeholder focus groups (n=6, n=2) and a single one-to-one interview (n=1) run by the first author (MB) with experienced Hand Therapy New Zealand-registered hand therapists (physiotherapists and occupational therapists) working in public and private practice settings in New Zealand. The development of the standardised usual care package was informed by a previously published resource widely used in hand therapy clinical practice [35] and best available evidence [36] and expert opinion [37] regarding specific exercise programmes for thumb base OA.
Intervention fidelity
[bookmark: _Hlk526176785]Measures to optimize adherence to the intervention and standardized usual care include: ensuring the splint is comfortable, well fitted and aesthetically acceptable; advising how to successfully adapt activities without compromising the splint regime [38]; establishing a trusting relationship by providing education and rationale for treatments [39]; catering for different learning styles [40]; and implementing simple behavioral intervention [34]. Adherence will be measured by a daily patient log – recording splint wearing time in the intervention group and recording uptake of standardized usual care in both the intervention and the control group. The clinical research administrator will telephone or text reminders (as preferred) on a weekly basis to remind the participant to complete the daily log. 
Clinical assessments
The clinical assessments (secondary outcomes) are a combination of self-reported and performance measures. Assessments are collected at baseline, then at 4 weeks and 6 months (Table 3). Patient characteristic variables will be collected at baseline (Table 4). Grip strength will be measured using the same dynamometer for all assessments for each participant (i.e. one dynamometer in Dunedin and one in Invercargill).
Imaging
X-ray imaging will occur for each participant to characterise radiological involvement of the CMC joint at baseline, unless a recent (< 6 months) X-ray of good quality is available. X-rays will be interpreted by a consultant orthopaedic surgeon according to the OARSI-atlas grade for individual features (osteophytes and joint space narrowing) [41] and modified Eaton-Littler grade [42], with a second independent interpretation by a Professor of Radiology. X-rays may help to identify potential factors that predict treatment response. A random selection of X-rays will be repeat read by a consultant radiologist. 
Similarly, ultrasound imaging will be performed in a convenience sample of eight participants at the Dunedin site. Ultrasound imaging will be undertaken and interpreted independently by two consultant rheumatologists (SS) with experience and training in musculoskeletal ultrasound, according to a recommended scanning protocol [43], each patient being scanned blind by both clinicians. 
Clinicians involved in acquisition and/or reading of X-rays or ultrasound images will be blinded to group allocation. 
Quality audit
Quality of intervention delivery and outcome assessment will be audited using a pre-defined quality audit tool based on that used in the OTTER trial [2019 email from fourth author (JA) to first author (MB)].
Training of independent assessors
Three independent health research assistants (two in Dunedin and one in Invercargill) will be trained to conduct baseline and follow-up outcome assessment according to assessor manual (Supplementary 8). Each participant will be assessed by the same assessor at each of the three assessment timepoints. 
Statistical analysis
Data analysis
Data analysis will comprise descriptive analysis of the feasibility outcomes and appraisal against feasibility criteria. Baseline participant characteristics will be presented using descriptive statistics (mean, standard deviation and 95% confidence interval). Differences between the groups at different time points will be described but formal statistical analysis will not be undertaken due to the small sample size.  
Ethics
[bookmark: _Hlk528105814][bookmark: _Hlk524476314][bookmark: _Hlk526942856][bookmark: _Hlk526950888]This study will be conducted according to good clinical practice guidelines and in compliance with the Declaration of Helsinki. Investigators who are also clinician employees of the Southern District Health Board (MB, SS and DGJ) will not be involved in gaining consent from potential participants to avoid any potential perception of coercion. A $20 petrol voucher along with other benefits of involvement in the study including education and advice about thumb base OA, will reimburse participants for their costs incurred in attending each of the three assessments. The study has ethical approval from the New Zealand Northern B Health and Disability Ethics Committee Ref 18/NTB/240.
Notification of adverse events
Participants will be asked to notify the research administrator of any adverse events. These will be forwarded to the study treating therapist who will address concerns with the patient by telephone in the first instance and in person if necessary and/or refer on for further care. All adverse events will be recorded and brought to the study monitoring committee. Splinting is a low risk intervention and few adverse events are anticipated.
Discussion:                                                                    
This study will contribute to a broader program of OA research that aims to enable equitable access to low cost non-surgical, non-pharmacological treatments to improve daily life and maintain healthy ageing for people with OA in New Zealand and internationally. The current study will provide essential information about the feasibility of conducting a future full-sized trial. If shown to be feasible, a subsequent RCT investigating the effectiveness of a soft off-the shelf splint as first-line option for managing thumb CMC OA will be undertaken using the current protocol with any adaptations resulting from analysis of the feasibility data. The contribution of expert clinicians in the study development will enhance relevance and uptake of the study findings to the real-world clinical setting. This project embeds methodology that aims to ensure participants of Māori descent are included in the generation of new health knowledge, a key step in addressing the poor health care utilization for osteoarthritis by Māori (19). Further, the inclusion of participants who have not sought care for their thumb CMC OA will help to ensure that findings from the current study are relevant for equitable health outcomes across the spectrum irrespective of barriers to accessing health care. Ultimately, findings can inform health funding policy on provision of orthotic devices for people with thumb CMC OA, and clinicians will be better informed and more likely to nominate an appropriate intervention for their patients.
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Figure captions
Figure 1. 	Participant flow diagram

Table 1 Feasibility trial objectives and primary outcomes
	Study objectives
	Primary outcomes
	Feasibility criteria

	1. Recruitment and retention: to be able to determine the number of potential participants needed to be screened across two centres to meet sample size requirements in given timeframe
	Number screened, number eligible and number allocated, over 4-month period or until 30 participants are allocated, whichever is earlier. 
· Proportion of population coming forward
· Proportion of screened eligible
· Proportion of eligible allocated
· Proportion of allocated assessed at 4 weeks, 6 months
· No. of days to allocate 30 participants. 
	Recruit 30 participants in 4-month period.
Retain >85% of participants at 6 months

	2. To determine acceptability of splint intervention
	Exit interview with participants (qualitative data). 

	≥90% of participants find intervention acceptable.

	3. Determine rate of adverse events
	Number of major adverse events; rate of minor adverse events (type and number of events).
	Consideration by trial monitoring committee (Co-investigators and Advisors).



Table 2 Table of inclusion and exclusion
	[bookmark: _Hlk526248904]Inclusion criteria
	Exclusion criteria

	· [bookmark: _Hlk519611150]Aged 40+ years
· Physician diagnosis of thumb base OA OR answer “yes” to the question, “Have you experienced aching, discomfort, pain and/or stiffness in or around the joint at the base of either thumb on most days for at least 1 month (15 or more days of the month) during the past year?” and have no other specific diagnosis[31].
· Minimum severity pain VAS 4/10[44]
· Minimum score FIHOA 6/30[44]
· One or more clinical sign(s) of 1st CMC joint involvement*.
· Give written informed consent
	· Thumb non-symptomatic for the past month
· Previous surgery of the symptomatic joint
· Steroid injection in the past 6 months
· Previous splint intervention prescribed by health professional
· [bookmark: _Hlk524477393]Concurrent rheumatoid arthritis or any other significant musculoskeletal, inflammatory or autoimmune conditions affecting the hand such as scleroderma, systemic lupus erythematosus and psoriatic arthritis, or another kind of chronic pain syndrome or metabolic disorder, such as fibromyalgia, diabetic neuropathy, or gout.
· Injury to thumb/wrist in past 6 months
· Unable to comprehend instructions and outcome measure instruments in English.


* See clinical tests outlined in Table 4 Baseline characteristics


Table 3 Secondary outcome measures
	Assessment – secondary outcomes:
	Measurement scale:
	Time*:

	Pain numeric rating scale (NRS) for pain at base of thumb, on average in past week
	0-10
	0, 4, 26

	Pain at base of thumb interfering with sleep (NRS), on average in past week, and dichotomous
	0-10
Yes / No
	0, 4, 26

	Functional Index of Hand Osteoarthritis (FIHOA) (10 questions relating to function, rated 0-3; low score is better) [45]
	0-30
	0, 4, 26

	Additional functional and participation questions (from qualitative study [6])
	0-3
	0, 4, 26

	Quick Disability of the Arm, Hand and Shoulder (QuickDASH) (11-item questionnaire, rated 0-4; low score is better) 
	0-100
	0, 4, 26

	GROC (Global Rating of Change)
	-5 to +5
	4, 26

	Patient-reported health status (EQ5D)
	0.0 – 1.0
	0, 4, 26

	NSAID Equivalent score (+/- other medications)
	
	0, 4, 26

	Other interventions sought (including surgery)
	
	4, 26

	Power grip strength, dynamometer (best of three) 
	Kilogram 
	0, 4, 26

	Pinch grip strength, dynamometer (best of three)
	Kilogram 
	0, 4, 26

	Inter-digit distance (length of 1st webspace, ruler) 
	mm 
	0, 4, 26

	CMC joint palmar abduction (Pollexograph – purpose-built box with protractor printed on top) [46]
	Degrees
	0, 4, 26

	Grip Ability Test (GAT) (test of functional performance, timed)
	Seconds
	0, 4, 26

	OMERACT-OARSI responder [47]
	Yes / No
	4, 26


*0 = baseline, 4 = 4 weeks, 26 = 26 weeks (6 months)


Table 4 Participant baseline characteristics
	Participant characteristic variable: 
	Measurement scale:

	Age
	years

	Gender
	male / female / gender diverse

	Ethnicity
	

	Descent
	

	Work status
	Full time / part time / not working / student / in the home / unemployed or seeking work / age retired / disability pension / sick leave

	Dominant hand
	Left / Right / Ambidextrous

	Hand with thumb CMC OA
	Left / Right / Both

	Thumb osteoarthritis diagnosed by health care provider?  
	Yes / No

	If yes, which health care provider? 
	GP, physio/hand therapy, rheumatologist, surgeon

	How long have you had your thumb CMC problem(s)?
	years

	Other joints with osteoarthritis (besides your hands):
	

	Other medical conditions 
	(e.g. rheumatoid arthritis, other arthritis, gout, diabetes, heart problems)

	Current medications 
	

	Current and previous treatments for thumb CMC problem
	

	Thumb MCP hyperextension at rest
	degrees

	Joint tenderness on palpation*
	Present / absent

	Grind test* [48]
	Positive / negative

	Pressure-shear test* [49]
	Positive / negative

	“Step-off” sign* [32]
	Present / absent

	BMI
	

	X-ray: standard PA view, OARSI-atlas grade for individual features (osteophytes, JSN) [41]; Eaton-Littler grade [42]
	0-3

0-4

	Ultrasound: grade for synovitis and osteophytes [46]; 
	0-3 semi-quantitative scale, and dichotomous “Present / Not present”


* Clinical tests for 1st CMC joint involvement – one or more are positive for inclusion (see Table 2)
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How to wear your thumb base splint


What is a thumb base splint? 


Your thumb 


base splint is 


a soft 


support 


made of 


neoprene.  


 


 


 


 


How does my thumb base splint help? 


Your thumb base splint lessens the stress and 


strain at your thumb base joint by keeping 


the joint surfaces in the best possible place, 


and by giving the joint extra support.  


Your splint gives your thumb base joint extra 


warmth and compression, both of which may 


ease pain and inflammation. 


When should I wear my thumb base splint? 


Wear your splint at night, and during the day, 


both when you are doing things and when 


you are resting.  Take your splint off when 


having a shower and if your hands are 


getting wet.  Take it off to do the exercises. 


Aim to wear your splint 20 out of 24 hours.  


How do I put my splint on? 


1    2  


3     4    


5      6  


How do I look after my splint? 


You have two splints – one to wash and one 


to wear.  Wash each splint regularly – at least 


once a week.  


To wash it, soak in a bucket of warm water 


with washing powder for half an hour, rinse 


well, and let sit to dry.  Do not put it through 


the washing machine.


_______________________________________________________________________________________________ 


RECORD THE TIME YOU WEAR YOUR SPLINT, AND WHEN AND WHY YOU TAKE IT OFF, IN THE DIARY 
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How to wear your thumb base splint


What is a thumb base splint? 


Your thumb 


base splint is 


a soft 


support 


made of 


neoprene.  


 


 


 


 


How does my thumb base splint help? 


Your thumb base splint lessens the stress and 


strain at your thumb base joint by keeping 


the joint surfaces in the best possible place, 


and by giving the joint extra support.  


Your splint gives your thumb base joint extra 


warmth and compression, both of which may 


ease pain and inflammation. 


When should I wear my thumb base splint? 


Wear your splint at night, and during the day, 


both when you are doing things and when 


you are resting.  Take your splint off when 


having a shower and if your hands are 


getting wet.  Take it off to do the exercises. 


Aim to wear your splint 20 out of 24 hours.  


How do I put my splint on? 


1    2  


3     4    


5      6  


How do I look after my splint? 


You have two splints – one to wash and one 


to wear.  Wash each splint regularly – at least 


once a week.  


To wash it, soak in a bucket of warm water 


with washing powder for half an hour, rinse 


well, and let sit to dry.  Do not put it through 


the washing machine.


_______________________________________________________________________________________________ 


RECORD THE TIME YOU WEAR YOUR SPLINT, AND WHEN AND WHY YOU TAKE IT OFF, IN THE DIARY
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Week_________           Day__________ 


Advice followed:  
 
 
 
 
 


Exercises completed: No. Repetitions Occasions 
Ex.1   
Ex.2   
Ex.3   
Ex.4   
Ex.5   
Ex.6   
Hours splint worn in 24-hour period: 
 


 


Reasons splint not worn: 
 
 
 
Any difficulties or concerns: 


Medication taken for thumb base problem: 
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Week_________           Day__________ 


Advice followed:  
 
 
 
 
 


Exercises completed: No. Repetitions Occasions 
Ex.1   
Ex.2   
Ex.3   
Ex.4   
Ex.5   
Ex.6   
Hours splint worn in 24-hour period: 
 


 


Reasons splint not worn: 
 
 
 
Any difficulties or concerns: 


Medication taken for thumb base problem: 
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Left thumb 


The shallow, 


saddle-


shaped bone 


ends of the 


thumb base 


joint. 


How to care for your thumb base osteoarthritis


What is thumb base osteoarthritis? 


The thumb gives humans an amazing ability 


to use tools and create our world.  The thumb 


base joint is a small joint that we put under a 


lot of force.  It has two shallow, saddle-


shaped bone ends shaped like a rider on a 


saddle.  


 


This allows for great movement, which is 


good when the joint is healthy but a problem 


if the joint surfaces are not well aligned.  Poor 


alignment means more force through a 


smaller area, with excess stress and strain on 


the joint.  


Osteoarthritis describes the injury to 


ligaments, cartilage and bone that occur 


when stress and strain are more than the joint 


can handle.  This creates inflammation and 


pain.  Recovery is limited by repeated stress 


and strain and other factors such as age.  


What can I do to lessen stress and strain 


at my thumb base joint? 


1. Use your thumb in ways that keep the 


joint surfaces in the best possible place - use 


your thumb in a “C” position, where the joint 


surfaces are in most contact.  In doing things, 


keep your thumb more out to the side.  More 


contact area means less force.  Use your 


finger to grip rather than your thumb.  


 


 


2. Increase the size and “grip” of the 


handle of tools or equipment you use, for 


example a pen or kitchen knife.  


3. Use two hands instead of one or use 


bigger joints such as your elbow or shoulder. 


4. Take mini breaks to let your joint 


recover, but don’t stop using your hand. 


5. Use gadgets to make the job easier in 


your kitchen, at work, at your computer, in 


your garden, or caring for children and 


others.  E.g. non-slip mat to open a jar or use 


different containers 


instead of a jar.  


Spring-loaded 


scissors, tap turner, 


slip-on pegs, or 


hand-shaped 


computer 


mouse may ease everyday activities.  More 


gadgets can be found at kitchen or 


hardware stores, at specialist shops, or online.  


For online resources go to 


www.otago.ac.nz/thumb-base-oa  


6. What about the pain?   


Pain interferes with how the muscles work to 


support your joint.  Less pain is better.  Try 


gentle heat or cold.  Take your pain relief as 


prescribed.  


🗸 × 
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Left thumb 


 


Perform Exercises 2 times Daily for 5 Minutes - the exercises should not be painful.


 


1. Massage your thumb webspace using your 


other thumb webspace, 30 seconds


_______________________________________________________________________________________________


2. Gently pull the length of your thumb away from 


your hand for 5 seconds, then relax. 


Repeat 2 times 


_______________________________________________________________________________________________


3. Gently stretch your thumb out to the side – 


grasp the base of your thumb and stretch your 


fingers back.  Hold 5 seconds, then relax.  


Repeat 2 times  


_______________________________________________________________________________________________


4. Teach the muscles:  Spread your thumb out to 


the side as if grasping a large jar – keep your 


thumb long and curved like the arch of a bridge. 


Hold 3 seconds, then relax back.


Repeat 10 times


_______________________________________________________________________________________________


5. Butterfly stretch:  Place your sore hand on your 


chest, reach over with your other hand and grasp 


the base of your thumb.  Gently stretch back, 


hold 5 seconds, then relax.  Repeat 2 times


_______________________________________________________________________________________________


6. Touch your thumb to your index and then your 


middle finger, spread your thumb out in between 


each movement.


Repeat 5 times


_____________________________________________________________________________________________________________________________________________________ 


General exercise for example walking or in the pool is recommended for your 


general health and for reducing the impact of osteoarthritis in any joint.  Exercise 


should be comfortable.  Do little bits often, e.g. 10-20 minutes twice daily.    


RECORD THE ADVICE YOU FOLLOW AND HOW MANY EXERCISES YOU DO AND WHEN IN THE DIARY  


* 


Use these 


muscles 


Pull 
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Right thumb 


The shallow, 


saddle-


shaped bone 


ends of the 


thumb base 


joint. 


How to care for your thumb base osteoarthritis


What is thumb base osteoarthritis? 


The thumb gives humans an amazing ability 


to use tools and create our world.  The thumb 


base joint is a small joint that we put under a 


lot of force.  It has two shallow, saddle-


shaped bone ends shaped like a rider on a 


saddle.  


 


This allows for great movement, which is 


good when the joint is healthy but a problem 


if the joint surfaces are not well aligned.  Poor 


alignment means more force through a 


smaller area, with excess stress and strain on 


the joint.  


Osteoarthritis describes the injury to 


ligaments, cartilage and bone that occur 


when stress and strain are more than the joint 


can handle.  This creates inflammation and 


pain.  Recovery is limited by repeated stress 


and strain and other factors such as age.  


What can I do to lessen stress and strain 


at my thumb base joint? 


1. Use your thumb in ways that keep the 


joint surfaces in the best possible place - use 


your thumb in a “C” position, where the joint 


surfaces are in most contact.  In doing things, 


keep your thumb more out to the side.  More 


contact area means less force.  Use your 


finger to grip rather than your thumb.  


 


 


2. Increase the size and “grip” of the 


handle of tools or equipment you use, for 


example a pen or kitchen knife.  


3. Use two hands instead of one or use 


bigger joints such as your elbow or shoulder. 


4. Take mini breaks to let your joint 


recover, but don’t stop using your hand. 


5. Use gadgets to make the job easier in 


your kitchen, at work, at your computer, in 


your garden, or caring for children and 


others.  E.g. non-slip mat to open a jar or use 


different 


containers instead 


of a jar.  Spring-


loaded scissors, tap 


turner, slip-on pegs, 


or hand-shaped 


computer mouse 


may ease everyday 


activities.  More gadgets can be found at 


kitchen or hardware stores, at specialist 


shops, or online.  For online resources go to 


www.otago.ac.nz/thumb-base-oa  


6. What about the pain?   


Pain interferes with how the muscles work to 


support your joint.  Less pain is better.  Try 


gentle heat or cold.  Take your pain relief as 


prescribed.  


🗸 × 
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Right thumb 


 


Perform Exercises 2 times Daily for 5 Minutes - the exercises should not be painful.


 


1. Massage your thumb webspace using your 


other thumb webspace, 30 seconds


_______________________________________________________________________________________________


2. Gently pull the length of your thumb away from 


your hand for 5 seconds, then relax. 


Repeat 2 times 


_______________________________________________________________________________________________


3. Gently stretch your thumb out to the side – 


grasp the base of your thumb and stretch your 


fingers back.  Hold 5 seconds, then relax.


Repeat 2 times  


_______________________________________________________________________________________________


4. Teach the muscles:  Spread your thumb out to 


the side as if grasping a large jar – keep your thumb 


long and curved like the arch of a bridge. Hold 3 


seconds, then relax back.


Repeat 10 times


_______________________________________________________________________________________________


5. Butterfly stretch:  Place your sore hand on your 


chest, reach over with your other hand and grasp 


the base of your thumb.  Gently stretch back, 


hold 5 seconds, then relax.  Repeat 2 times


_______________________________________________________________________________________________


6. Touch your thumb to your index and then your 


finger, spread your thumb out in between. 


Repeat 5 times


_____________________________________________________________________________________________________________________________________________________ 


General exercise for example walking or in the pool is recommended for your 


general health and for reducing the impact of osteoarthritis in any joint.  Exercise 


should be comfortable.  Do little bits often, e.g. 10-20 minutes twice daily.    


RECORD THE ADVICE YOU FOLLOW AND HOW MANY EXERCISES YOU DO AND WHEN IN THE DIARY  


* 
Use these 


muscles 


Pull 
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How to care for your thumb base osteoarthritis 


 


Discussion prompts: 


What is thumb base osteoarthritis? 


• Illustrate CMC saddle joint using 


reciprocal hands. 


• Illustrate malalignment 


• 2 pounds force at tip = 12 pounds 


force at base – long lever effect. 


 


What can I do to lessen stress and strain at 


my thumb base joint? 


o Use your thumb in ways that keep the 


joint surfaces in the best possible place  


• Describe 1st CMC joint alignment by 


positioning in lateral grip – “step off”, 


vs opposition – flush.  


• Length of first webspace important to 


achieve congruency – exercises 


o Applying principles, solving problems 


• Identify barriers/ opportunities/ 


facilitators 


• “Where do you see this working for 


you?” – self scanning        


Suppl 6







 


Management of Thumb OA (MOTO) feasibility study – participant daily log (usual care group) 
© 2019 Miranda Bűhler Some Rights Reserve. This work may be reproduced and used by public (governmental) and not-for-profit organisations and services. 


Week_________           Day__________ 


Advice followed:  
 
 
 
 
 


Exercises completed: No. Repetitions Occasions 
Ex.1   
Ex.2   
Ex.3   
Ex.4   
Ex.5   
Ex.6   
Any difficulties or concerns: 


Medication taken for thumb base problem: 
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Week_________           Day__________ 


Advice followed:  
 
 
 
 
 


Exercises completed: No. Repetitions Occasions 
Ex.1   
Ex.2   
Ex.3   
Ex.4   
Ex.5   
Ex.6   
Any difficulties or concerns: 


Medication taken for thumb base problem: 
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Assessor Manual 
 


 


 


 


 


Study contact details: 


Miranda Buhler, PhD candidate (Principal Investigator)  


University of Otago School of Physiotherapy 


Office extn 5694  Mob 0272993979  Work 03 470 9347 


Email Miranda.buhler@postgrad.otago.ac.nz 


 


Research Administrator 


Ph 0800 687 489  


Email clinicalresearch.physio@otago.ac.nz 


 


School of Physiotherapy Main Reception  


03 479 746
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1. Study Outline 


Evidence for the use of splints to reduce pain and improve function and quality of life in thumb 


carpometacarpal osteoarthritis (CMC OA) is sparse and poor despite recommendations by 


international guidelines. The proposed study will recruit 30 adults with thumb CMC OA, randomised 


to: splint intervention or control. If shown to be effective, soft off-the shelf splints would be a good 


first-line non-pharmacological, non-surgical option for thumb CMC OA as prescribed by health 


professionals or accessed directly by patients. This feasibility study will inform a future, fully 


powered randomised controlled trial as evaluated by: success of the recruitment strategy; 


assessment time and acceptability; implementation and evaluation of 'usual care'; and intervention 


procedures and adherence. 


Around 22 participants will be recruited at the Dunedin site, and around 8 at the Invercargill site. 


Recruitment will occur via advertisement in the community and health services and clinician invite. 


The Research Administrator will ensure potential participants have read the Participant Information 


Sheet (Appendix 1), screen for eligibility criteria per telephone, and book the baseline assessment. 


Assessments will occur at baseline, 4 weeks and 6 months, at the School of Physiotherapy Mark 


Steptoe room in Dunedin and at the Southland Hospital PDU Consult room in Invercargill.  


The baseline assessment will include applying the eligibility criteria, seeking written informed 


consent (both the participant and the Research Assistant signing the Consent Form - Appendix 2), 


and completing the assessment schedule. When consent, eligibility and assessment are completed, 


the participant will be given information on how to attend for a hand X-ray at Pacific Radiology (in 


Dunedin and Invercargill), unless they have had a recent hand X-ray that is accessible. Following 


the assessment, the Study Clinician (MB) may contact the participant to arrange ultrasound imaging 


for a convenience sub-group of 8 participants at Dunedin Hospital Rheumatology Department in 


Dunedin. The Study Clinician will contact all participants to book the treatment session (in Dunedin 


and Invercargill).  


After the treatment session the Research Administrator will contact the participant to arrange the 4-


week assessment. When the 4-week assessment is complete, the Study Clinician will contact the 


participant to debrief them about which group they have been randomised to and the treatment 


received by the opposite group and arrange the 6-month assessment. The study clinician will 


complete the exit interview with each participant after completion of the 6-month assessment. This 


may be in person or by telephone.  


Participants will be recruited into the trial April – August 2019; study activities are expected to be 


completed by end-February 2019. 


Partial blinding of participants will be undertaken by not revealing to them the study hypothesis. As 


far as practical, please do not reveal the study hypothesis to participants.  


This study is approved by the Health and Disability Ethics Committee (reference 18/NTB/240) and 


is registered with the Australian New Zealand Clinical Trials Registry (ANZCTR): 


ACTRN12618001639213 
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2. Abbreviations 


NRS  Numeric Rating Scale 


FIHOA  Functional Index of Hand Osteoarthritis – questionnaire 


CMC  Carpometacarpal joint 


OA  Osteoarthritis 


MCP  Metacarpophalangeal joint 


ROM  Range of motion  


KgF  Kilograms of force 
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3. Data Collection  


Data collection sheets for Baseline, 4-week and 6-months outline the data to be collected at each of the 


three time-points. Please complete and mark-off all sections. The participant questionnaires to be 


completed will be compiled in a document wallet in preparation for each assessment. If you find any 


documents are missing, spare copies are kept in the ring binder folder in the assessment room.  


Please take care to check through all data collection sheets that all data sets are complete, and to 


check through all participant questionnaires that all questions have been answered.  


Thank you! 


 


Physical measures – Eligibility screening 


Before performing each physical assessment, briefly explain what will be done and seek consent. If the 


[potential] participant declines an assessment, move to the next test.  


 


• Observation of thumb CMC joint for ‘step-off’ sign   


o Positive test = observable ‘squaring’ or ‘shouldering’ or ‘stepping-off’ of the thumb CMC joint in 


the relaxed hand position.  


 


• Palpation of thumb CMC joint   


o Palpate the thumb CMC joint firmly but evenly, starting dorsally and proceed radially around 


the base of the thumb to the volar joint line.  


o Positive test = any pain or tenderness at base of thumb joint. 


 


 


 


 


 


 


 


  


Figure 1 Thumb carpometacarpal joint step off sign.  


Figure 2 Thumb carpometacarpal joint.  Figure 3 Palpation of the thumb carpometacarpal joint. 
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• Grind test for thumb CMC joint  


o The grind test is performed by compressing the joint axially while rotating the thumb 


metacarpal.  


o Positive test = produces pain with or without crepitus of the thumb base joint. 


Figure 4 The grind test for thumb carpometacarpal joint. 


 


• Pressure-shear test for thumb CMC joint  


o The participant’s thumb is grasped by the assessor’s hand for support on the examination 


table. The participant’s wrist and finger metacarpals are placed in a neutral position. The 


assessor then applies pressure over the volar aspect of the thumb CMC joint and creates a 


shearing force across the joint by rocking the metacarpal across the trapezium.  


o Handling is similar to that of the Grind test.  


 


Physical measures – Baseline only 


• MCP joint hyperextension a) at rest and b) on active extension (degrees) 


o Measure a) MCP hyperextension at rest and b) on active MCP extension. Place the hand 


comfortably, palm up. Measure using the small goniometer placed along the 1st metacarpal and 


thumb proximal phalanx. Measure 3 times, record on the data sheet.  


 


Figure 5 Measure thumb MCP joint hyperextension ROM angle 


• Height (cm) 


o Measure using standing height metre, record on the data collection sheet 


o Remove shoes 


• Weight (Kg) 


o Measure using standing scales, record on the data collection sheet 


o Remove shoes 
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Physical measures – Baseline, 4-weeks and 6-months 


• Pollexograph – thumb palmar abduction active ROM (degrees) 


o https://www.youtube.com/watch?v=dQK7uZSNf4I 


 


o Measurements are taken using the pollexograph (box-shape measuring device)  


o Participant performs a warm-up of 3 repetitions active palmar abduction  


o To measure, place the palm of the hand to rest against the side of the box  


o The thumb CMC joint should be located at the centre of the protractor diagram 


o Use a ruler to measure the angle aligned to the first metacarpal and CMC joint  


o Repeat measure three times, record on the data collection sheet 


 


• Inter-digit distance – use a ruler (mm) 


o On the index finger, at the radial aspect of the proximal interphalangeal joint, mark the 


intersection between volar and dorsal skin creases. 


o Ask the participant to rest their hand on the table, on the ulna border 


o Ask the participant to actively palmarly abduct their thumb (90 degrees to from the palm), 


“spread your thumb out as far as you can and stretch your fingers back, as if trying to put 


your hand round a large jar.” 


o Using a ruler, measure the distance between the two points 


o Repeat measure three times, record on the data collection sheet 


 


   


Figure 8 Active thumb palmar abduction ROM https://ouhsc.edu/bserdac/dthompso/web/namics/firstcmc.htm  


 


 


• Grip Ability Test – timed (seconds) 


o This test assesses three functional tasks: putting a sock over one hand, putting a paper clip 


on an envelope, and pouring water from a jug.  


o Explain the three tasks and to perform as quickly as possible 


o Give the cue, “Ready, set go!”, time tasks together or individually if stop for instructions 


Figure 7 The Pollexograph measurement of 
thumb palmar abduction 


Figure 6 The Pollexograph 
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o Record on assessment chart 


 


• Grip strength (KgF) 


o https://www.youtube.com/watch?v=frcNPiLnWRo  


o Measurements are taken using the hand-held dynamometer 


following standard protocol 


▪ Setting 2 


▪ Arm by side, elbow flexed 90 deg, arm slightly abducted 


▪ Explain they should squeeze as hard as they can, but the 


handle will not move.  


▪ Give the cue, “Ready, set, go!”, offer encouragement 


▪ Record the grip strength on the data collection sheet, then 


re-set the dial. 


o Measure the uninvolved (or non-study) arm first, then the involved 


arm 


o Repeat three times in total, alternating sides, or if pain increases 


“more than a little” do not repeat the test.  


 


 


• Pinch grip strength (KgF) 


o Measurements are taken using the mechanical pinch gauge following standard protocol 


▪ Arm by side, elbow flexed to 70 degrees, arm slightly abducted, hand forward 


▪ Show the participant how to make a tip pinch – thumb and index digits opposed 


▪ Ask the participant to pinch as hard as they can, offer encouragement 


▪ Record the pinch grip strength on the data collection sheet, then re-set the dial 


▪ Measure the uninvolved (or non-study) arm first, then the involved arm 


▪ Repeat three times in total, alternating sides, or if pain increases “by more than a 


little” do not repeat the test.  


 


 


 


 


 


Figure 10 Pinch grip strength measured using mechanical pinch gauge 


 


  


Figure 9 Grip strength 
measured using hand-
held dynamometer 
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Self-report measures – Baseline and Follow up assessments 


• Participant demographic and health questionnaire  


 


o Definition of ethnicity: the group or groups that people identify with or feel they belong to. 


Ethnicity is a measure of cultural affiliation, as opposed to race, ancestry, nationality or 


citizenship. Ask: “Which cultural group do you affiliate [identify] with?” e.g. NZ 


European/Pākeha, Māori, Pacific Island, Indian etc. 


o Definition of descent, e.g. for Māori descent, a person has Māori descent if they are of 


Māori race of New Zealand; this includes any descendent of such a person. Ask: “Who do 


you descend from – which group are your parents?” e.g. NZ European/Pākeha, Māori, 


Pacific Island, Indian, English, Scottish etc.? 


 


• Pain (on average in past week) numeric rating scale – NRS  


 


 


• Pain (interfering in sleep on average in past week) NRS


 
 


• Functional Index of Hand Osteoarthritis (FIHOA) questionnaire  


o Explain, “this is a questionnaire about your hand function – rate each task as…” 
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• Additional questions 


o Explain these are additional questions – please complete as per the FIHOA 


 


 


• Quick DASH questionnaire 


o Read the front page to the participant and check if they have any questions 


 


• EQ-5D health status questionnaire  


o Read the instructions to the participant and check if they have any questions 
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Self-report measures – Follow up (4-week and 6-month) only  


• Global Rate of Change (GROC)  


o Read the instructions to the participant and check if they have any questions 


 
 


• Complications or adverse events 


o Ask the participant about any complications or adverse events since the last assessment, 


record on the assessment sheet.  


 


• Medications 


o Ask the participant about medications taken since the last assessment 


o Specifically, ask about non-steroidal anti-inflammatory (NSAIDS) taken over the past 


week, record on the assessment sheet. 


 


• Other interventions sought  


o Ask the participant about any other interventions sought (including surgery) during the study 


intervention and/or follow up period, record on the assessment sheet. 


 


• Daily diary  


o At 4-week assessment, collect the daily diary from the participant and place in the 


document folder. Do not open the diary and do not ask or answer any questions about the 


content – advise the participant that you need to have no knowledge about what treatment 


the participant has received. Any queries should be directed to the Research Administrator 


in the first instance.  


 


Issuing petrol vouchers 


On completion of the data collection, please issue the participant with their petrol vouchers. The 


correct value for the participant will have been calculated beforehand and recorded on the Petrol 


Voucher Record Sheet along with the date and participant number. Please have the participant 


sign the Petrol Voucher Record Sheet on issue of the petrol vouchers.  


The completed data sheets and questionnaires should be placed in the document wallet and 


returned to the Research Administrator in Room 210 or to the School of Physiotherapy Reception.  
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4. Eligibility screening  


o Eligibility screening comprises a series of questions (1-7), information derived from the 


Participant Demographic and Health Questionnaire, the Pain NRS, the FIHOA 


questionnaire, and physical assessments (palpation, observation, grind test and traction-


shift test). 


o Partial screening (questions 1-7) will have been undertaken by the Research Administrator.  


o Full eligibility screening will be conducted at the Baseline timepoint 


o Questions 1-7 should be asked prior to the informed-consent process 


o Only those who meet all eligibility criteria can be enrolled into the study 


o Full eligibility screening is outlined in detail in the Eligibility Screening Form 


 


 


5. Informed-consent Complete the informed-consent process:  


o Review the Participant Information Sheet 


o Allow the potential participant to ask any questions 


o Do not reveal the full study hypothesis to the participant 


o Sign the Consent Form (participant and researcher) 


o Give the [potential] participant the Participant Information Sheet and highlight contact 


details. 


 


 


6. Research Assistant role reflections 


As this is a feasibility study, you will be asked to reflection on the eligibility screening, informed 


consent, and assessment procedures, and the overall assessor role, to inform decisions about the 


design and planning for future full-size trial. 


You will be provided with an ‘Research Assistant Diary’. Please take a couple of minutes after each 


assessment session to note any comments or reflections about the processes and procedures and 


overall feasibility.   


 


7. Emergency procedures 


o In the case of an emergency event, call 1_111 


o Instruct on evacuation procedures specific to site 


o Demonstrate defibrillator location specific to site 
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