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Research Questions 

1. What is the clinical effectiveness of splinting to reduce chronic upper extremity pain? 

2. What is the cost-effectiveness of splinting to reduce chronic upper extremity pain?  

3. What are the evidence-based guidelines regarding splinting to reduce chronic upper 
extremity pain? 

Key Findings 

Two systematic reviews, three randomized controlled trials, and six non-randomized studies 

were identified regarding splinting to reduce upper extremity pain. Additionally, two 

evidence-based guidelines were identified. 

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2012 and June 15, 2017. 

Internet links were provided, where available.  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Any patient (pediatric to adult) experiencing upper extremity pain (e.g., caused by osteoarthritis, rheumatoid 
arthritis, carpal tunnel, etc.)  

Intervention Splinting of the upper extremity 

Comparator Q1-2:  Opioids; 
 No treatment; 
 Placebo; 
 Wait list 
Q3: No comparator 

Outcomes Q1:  Clinical benefits and harms (e.g., pain, physical function, social function [including return to school 
 or work], emotional and psychological functioning (e.g., anxiety, depression, sleep), health-related 
 quality of life, opioid use, opioid prescribing practices) 
Q2: Cost-effectiveness outcomes (e.g., incremental cost per QALY or health benefit gained) 
Q3: Evidence-based guidelines and recommendations 

Study Designs Health technology assessments, systematic reviews, meta-analysis, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, economic evaluations, and evidence-based guidelines. 

Two systematic reviews, three randomized controlled trials, and six non-randomized studies 

were identified regarding splinting to reduce upper extremity pain. Additionally, two 

evidence-based guidelines were identified. No health technology assessments or economic 

evaluations were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Two systematic reviews,
1-2

 three randomized controlled trials,
3-5

 and six non-randomized 

studies
6-11

 were identified regarding splinting to reduce upper extremity pain. Five of these 

studies focused on wrist pain or injuries,
1-2,4,8,11

 four focused on thumb pain or injuries,
3,6,9,10

  

and two focused on elbow pain or injuries.
5,7

 The studies examined a variety of conditions, 

including carpal tunnel syndrome,
2,4

 arthritis,
1,3,6,9-10

 lateral epicondylalgia (tennis elbow),
5,7

 

ulnocarpal abutment,
8
 and joint hypermobility.

11 

One systematic review
1
 examined the effectiveness of working splints for rheumatoid 

arthritis, finding that wrist splints reduce pain, improve grip strength, and decrease dexterity. 

There was insufficient evidence, however, to conclude an effect on functioning of the wrist.
1 

The second identified systematic review
2
 examined the use of wrist splints for the treatment 

of carpal tunnel syndrome when compared to no treatment, placebo, or an alternative non-

surgical intervention. The authors concluded that there was limited evidence to support the 

use of night splints when compared to no treatment in the short term.
2
 They also concluded 

that there was insufficient evidence to recommend the use of a one splint design or wearing 

regime over any others or to recommend other non-surgical interventions over splinting.
2
 

Adverse events were very uncommon, with few or no patients reporting any harms 

associated with the use of splints.
2 

Three randomized controlled trials (RCT) were identified, one focusing on thumb splinting,
3
 

one focusing on wrist splinting,
4
 and one focusing on splinting for elbow pain due to tennis 

elbow.
5
 For thumb splinting for osteoarthritis (OA) pain, changes were significantly different 

between splinting and control groups in mean visual analog pain scores but not in the 

Michigan Hand Questionnaire scores or muscle cross-sectional area.
3
 The authors of a 

second RCT compared wrist splinting for carpal tunnel syndrome to a control intervention 

and reported significant improvements in symptom severity, duration, pain, and functionality 

when compared with control in patients who received wrist splinting.
4
 For patients with 

lateral epicondylalgia, the use of a wrist splint, elbow sleeve, or elbow band improved 

reported pain when compared with placebo; however, the sleeve and band were 

significantly more effective in reducing pain when compared with the wrist splint.
5 
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The authors of a non-randomized study
7
 also examined the use of splints for lateral 

epicondylalgia, with a spiral hand-forearm splint being evaluated for clinical outcomes. The 

splint design improved function, grip force, and pain symptoms after four weeks of use.
7
  

The authors of a second non-randomized study
11

 examined joint hypermobility and the 

effect wrist/hand splinting may have on pain and handwriting speed. Splinting decreased 

handwriting speed in three of four participants and there was no significant change in pain 

or endurance during the intervention.
11

 There was, however, a decrease in pain after the 

intervention was ceased.
11 

The remaining non-randomized studies explored the use of custom-made splints for varying 

parts of the upper extremity.
6,8-10

 Three studies
6,9-10

 examined OA of the thumb joints. 

Splinting for OA of the trapeziometacarpal joint was reported to improve pain, muscle 

strength, and pinch strength with patients maintaining these improvements after 12 months 

follow-up.
6
 Additionally, there was a lower consumption of analgesics by participants in the 

study.
6
 For OA of the carpometacarpal joint, a custom neoprene orthosis improved 

functionality and pinch strength, pain after 30 days, and grip strength after 90 days.
9
 In 

another study, grip strength improved after 60 days, pain improved after 30 days, and there 

was additional improved functionality and pinch strength.
10

 The authors of the final non-

randomized study used custom made splints to treat ulnocarpal abutment syndrome, 

observing that the splint improved pain, disability score, grip strength, and range of motion 

of the wrist.
8 

Two evidence-based guidelines
12-13

 were identified regarding splinting to reduce upper 

extremity pain. One guideline by the American Academy for Orthopedic Surgeons
12

 

provides a strong recommendation for the use of immobilization (including braces and 

splints) for individuals with carpal tunnel syndrome, with no adverse harm or risks expected 

with patient tolerance of the intervention. The second guideline by the American College of 

Rheumatology
13

 conditionally recommends that individuals with hand OA that include the 

trapeziometacarpal joint be provided with splints. 

References Summarized 

Health Technology Assessments 

No literature identified. 

Systematic Reviews and Meta-analyses 

1. Ramsey L, Winder RJ, McVeigh JG. The effectiveness of working wrist splints in adults 

with rheumatoid arthritis: a mixed methods systematic review. J Rehabil Med. 2014 

Jun;46(6):481-92.  

PubMed: PM24715196 

2. Page MJ, Massy-Westropp N, O'Connor D, Pitt V. Splinting for carpal tunnel syndrome. 

Cochrane Database Syst Rev. 2012 Jul 11;(7):CD010003.  

PubMed: PM22786532 
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Randomized Controlled Trials  

3. Arazpour M, Soflaei M, Ahmadi BM, Madani SP, Sattari M, Biglarian A, et al. The effect 

of thumb splinting on thenar muscles atrophy, pain, and function in subjects with thumb 

carpometacarpal joint osteoarthritis. Prosthet Orthot Int. 2016 Sep 19.  

PubMed: PM27647603 

4. Hall B, Lee HC, Fitzgerald H, Byrne B, Barton A, Lee AH. Investigating the effectiveness 

of full-time wrist splinting and education in the treatment of carpal tunnel syndrome: a 

randomized controlled trial. Am J Occup Ther (AJOT). 2013 Jul-Aug;67(4):448-59.                                                                                              

PubMed: PM23791320 

5. Sadeghi-Demneh E, Jafarian F. The immediate effects of orthoses on pain in people 

with lateral epicondylalgia. Pain Res Treat. 2013;2013:353597. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3854508 

PubMed: PM24349776 

Non-Randomized Studies 

6. Maddali-Bongi S, Del Rosso A, Galluccio F, Sigismondi F, Matucci-Cerinic M. Is an 

intervention with a custom-made splint and an educational program useful on pain in 

patients with trapeziometacarpal joint osteoarthritis in a daily clinical setting? Int J 

Rheum Dis. 2016 Aug;19(8):773-80.  

PubMed: PM24597788 
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hand-forearm splint on grip strength, pain, and function in patients with tennis elbow. 

Prosthet Orthot Int. 2016 Jun;40(3):363-8.  

PubMed: PM26184036 

8. Ikeda M, Kobayashi Y, Saito I, Ishii T, Shimizu A, Mochida J. Conservative treatment 

using a newly designed custom-made wrist splint for ulnocarpal abutment syndrome. 

Prosthet Orthot Int. 2015 Dec;39(6):496-501.  

PubMed: PM25028058 
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custom-made neoprene thumb carpometacarpal orthosis with thermoplastic 

stabilization: an orthosis that promotes function and improvement in patients with the 

first carpometacarpal joint osteoarthritis. Prosthet Orthot Int. 2014 Feb;38(1):79-82.  

PubMed: PM23685918 

10. Bani MA, Arazpour M, Kashani RV, Mousavi ME, Maleki M, Hutchins SW. The effect of 

custom-made splints in patients with the first carpometacarpal joint osteoarthritis. 

Prosthet Orthot Int.  2013 Apr;37(2):139-44.  

PubMed: PM22918521 

11. Frohlich L, Wesley A, Wallen M, Bundy A. Effects of neoprene wrist/hand splints on 

handwriting for students with joint hypermobility syndrome: a single system design 

study. Phys Occup Ther Pediatr. 2012 Aug;32(3):243-55.  
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http://www.ncbi.nlm.nih.gov/pubmed/27647603
https://www.ncbi.nlm.nih.gov/pubmed/?term=.+Investigating+the+effectiveness+of+full-time+wrist+splinting+and+education+in+the+treatment+of+carpal+tunnel+syndrome%3A+a+randomized+controlled+trial+AND+Hall%5Bau%5D
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3854508
http://www.ncbi.nlm.nih.gov/pubmed/24349776
http://www.ncbi.nlm.nih.gov/pubmed/24597788
http://www.ncbi.nlm.nih.gov/pubmed/26184036
http://www.ncbi.nlm.nih.gov/pubmed/25028058
http://www.ncbi.nlm.nih.gov/pubmed/23685918
http://www.ncbi.nlm.nih.gov/pubmed/22918521
http://www.ncbi.nlm.nih.gov/pubmed/21992010


 

 
SUMMARY OF ABSTRACTS Splinting to Reduce Upper Extremity Pain 7 

Economic Evaluations 

No literature identified. 

Guidelines and Recommendations 

12. American Academy of Orthopaedic Surgeons.  Management of carpal tunnel syndrome: 

evidence-based clinical practice guideline [Internet]. Rosemont (IL): American Academy 

of Orthopaedic Surgeons; 2016 Feb [cited 2017 Jun 28].                                       

Available from: 

https://www.aaos.org/uploadedFiles/PreProduction/Quality/Guidelines_and_Reviews/gu

idelines/CTS%20CPG_2.29.16.pdf  

See: Nonoperative treatments for Carpal Tunnel syndrome, p. 407  

13. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al. 

American College of Rheumatology 2012 recommendations for the use of 

nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip, and 

knee. Arthritis Care Res; 2012 Apr;64(4):465-74.                                                 

PubMed: PM22563589 

Full-text available: 

https://www.rheumatology.org/Portals/0/Files/ACR%20Recommendations%20for%20th

e%20Use%20of%20Nonpharmacologic%20and%20Pharmacologic%20Therapies%20i

n%20OA%20of%20the%20Hand,%20Hip%20and%20Knee.pdf 

  

https://www.aaos.org/uploadedFiles/PreProduction/Quality/Guidelines_and_Reviews/guidelines/CTS%20CPG_2.29.16.pdf
https://www.aaos.org/uploadedFiles/PreProduction/Quality/Guidelines_and_Reviews/guidelines/CTS%20CPG_2.29.16.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.rheumatology.org/Portals/0/Files/ACR%20Recommendations%20for%20the%20Use%20of%20Nonpharmacologic%20and%20Pharmacologic%20Therapies%20in%20OA%20of%20the%20Hand,%20Hip%20and%20Knee.pdf
https://www.rheumatology.org/Portals/0/Files/ACR%20Recommendations%20for%20the%20Use%20of%20Nonpharmacologic%20and%20Pharmacologic%20Therapies%20in%20OA%20of%20the%20Hand,%20Hip%20and%20Knee.pdf
https://www.rheumatology.org/Portals/0/Files/ACR%20Recommendations%20for%20the%20Use%20of%20Nonpharmacologic%20and%20Pharmacologic%20Therapies%20in%20OA%20of%20the%20Hand,%20Hip%20and%20Knee.pdf
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Appendix — Further Information 

Systematic Reviews – Alternate Comparator 

14. Cox J, Varatharajan S, Cote P, Optima C. Effectiveness of acupuncture therapies to 

manage musculoskeletal disorders of the extremities: a systematic review. J Orthop 

Sports Phys Ther. 2016 Jun;46(6):409-29.  

PubMed: PM27117725 

Randomized Controlled Trials – Alternate Comparator 

15. Chung VC, Ho RS, Liu S, Chong MK, Leung AW, Yip BH, et al. Electroacupuncture and 

splinting versus splinting alone to treat carpal tunnel syndrome: a randomized controlled 

trial. CMAJ. 2016 Sep 6;188(12):867-75. 

PubMed: PM27270119 

16. Dundar U, Turkmen U, Toktas H, Ulasli AM, Solak O. Effectiveness of high-intensity 

laser therapy and splinting in lateral epicondylitis; a prospective, randomized, controlled 

study. Lasers Med Sci. 2015 Apr;30(3):1097-107.  

PubMed: PM25614134 

17. Menendez ME, Thornton E, Kent S, Kalajian T, Ring D. A prospective randomized 

clinical trial of prescription of full-time versus as-desired splint wear for de Quervain 

tendinopathy. Int Ortho. 2015 Aug;39(8):1563-9. 

PubMed: PM25916954 

18. Becker SJ, Bot AG, Curley SE, Jupiter JB, Ring D. A prospective randomized 

comparison of neoprene vs thermoplast hand-based thumb spica splinting for 

trapeziometacarpal arthrosis. Osteoarthritis Cartilage. 2013 May;21(5):668-75.  

PubMed: PM23458785 

19. Lindenhovius AL, Doomberg JN, Brouwer KM, Jupiter JB, Mudgal CS, Ring D. A 

prospective randomized controlled trial of dynamic versus static progressive elbow 

splinting for posttraumatic elbow stiffness. J Bone Joint Surg; 2012 Apr 18;94(8):694-

700. 

PubMed: PM22517385 

Clinical Practice Guidelines – Uncertain Methodology 

20. Commissioning guide: treatment of carpal tunnel syndrome [Internet]. London, England: 

The Royal College of Surgeons’ of England; 2016 [cited 2017 Jun 28].  

21. Guideline summary: Shoulder injury medical treatment guidelines. In: National Guideline 

Clearinghouse [Internet]. Rockville (MD): Agency for Healthcare Research and Quality 

(AHRQ); 2015 [cited 2017 Jun 28]. Summary available: 

https://www.guideline.gov/summaries/summary/50266/shoulder-injury-medical-

treatment-guidelines?q=splinting  

22. Work-related carpal tunnel syndrome: diagnosis and treatment guideline [Internet]. 

Olympia (WA): Washington State Department of Labor & Industries; 2014 [cited 2017 

Jun 28]. Available from:  

http://www.lni.wa.gov/ClaimsIns/Files/OMD/MedTreat/CarpalTunnel.pdf    

http://www.ncbi.nlm.nih.gov/pubmed/27117725
https://www.ncbi.nlm.nih.gov/pubmed/27270119
http://www.ncbi.nlm.nih.gov/pubmed/25614134
https://www.ncbi.nlm.nih.gov/pubmed/25916954
http://www.ncbi.nlm.nih.gov/pubmed/23458785
https://www.ncbi.nlm.nih.gov/pubmed/22517385
https://www.guideline.gov/summaries/summary/50266/shoulder-injury-medical-treatment-guidelines?q=splinting
https://www.guideline.gov/summaries/summary/50266/shoulder-injury-medical-treatment-guidelines?q=splinting
http://www.lni.wa.gov/ClaimsIns/Files/OMD/MedTreat/CarpalTunnel.pdf
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Review Articles 

23. Healthcare Improvement Scotland. Can wrist splints or steroid injections reduce the 

need for decompression surgery in carpal tunnel syndrome? [Internet]. Edinburgh, 

Scotland: Healthcare Improvement Scotland; 2013 [cited 2017 Jun 28] (Technologies 

Scoping Report). Available from: 

http://www.healthcareimprovementscotland.org/our_work/technologies_and_medicines/

earlier_scoping_reports/technologies_scoping_report_15.aspx   

24. Porter BJ, Brittain A. Splinting and hand exercise for three common hand deformities in 

rheumatoid arthritis: a clinical perspective. Curr Opinion Rheumatol; 2012 

Mar;24(2):215-21.                                                                                                  

PubMed: PM22269659 

Additional References 

25. The Royal Australian College of General Practitioners. Splints: hand osteoarthritis (OA) 

[Internet]. East Melbourne, Victoria, Australia: The Royal Australian College of General 

Practitioners; 2014 Nov [cited 2017 Jun 28]. Available from: 

http://www.racgp.org.au/download/Documents/HANDI/Splints-for-hand-OA.pdf  
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