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Abstract

Background: The lack of patient compliance with upper limb bracing results in delayed healing,
progression of deformity, and sometimes even permanent disability. Common upper limb
musculoskeletal disorders require bracing and physical therapy, but patient non-compliance with
bracing is widespread. The study aims to identify the factors that result in non-compliance with
upper limb bracing following physical therapy, thus affecting the patient’s recovery from injury.

Methods: A cross-sectional descriptive study on total of 300 patients between ages 20-50 was
conducted at Centre of Benzair Bhutto Hospital. A self-designed questionnaire was used to
evaluate the history and factors affecting patient compliance. Orthotic Prosthetic user survey
form was used to assess non-compliance with the brace.

Results: Out of a total of 300 patients, 100 (33.3%) subjects correctly used the brace, 115
(38.33%) subjects did not use the brace, and 85 (28.33) subjects used the brace but did not use
it as advised by the orthotist. Out of 115 non-users, 75 patients could not afford the brace, and
40 patients thought they were improving with physiotherapy, so there was no need to use the
brace. The most common factors affecting patient compliance with bracing following
physiotherapy are either the brace being uncomfortable (36.4%) or discomfort at night (18.8%).

Conclusion: Patient’s compliance was reported following physiotherapy, though the
participants were reluctant to use the brace due to high cost and discomfort. Efforts to decrease
the cost of brace, and discomfort may be beneficial in increasing compliance with bracing
treatment following physiotherapy
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Introduction

A brace or splint supports the limbs or spine to prevent or assist relative movement. The word
“Ortho” originates from Greek word, which means to straighten or align®. Braces or splints are
categorized into different types, depending upon the body section, like upper limb braces, lower
limb braces, spinal braces, and vice versa. The upper limb is one of the most important parts of
the body that possesses the functional ability to perform daily activities, self-care duties, hobbies
and sports. Upper limb rehabilitation following acute injury will help the patient restore the
mobility and strength of the upper limb so that they can perform their activities of daily living
independently?3,

An upper limb orthosis is an external instrument intended to enhance the operation and layout
of the different areas in the top limb. Upper limb orthosis is further characterized into many types
like Arm orthoses, fracture braces, Functional arm orthoses, Forearm-wrist orthoses, Forearm-
wrist-thumb orthoses, Forearm-wrist-hand or those, Hand orthoses, Upper-extremity orthoses
(with special functions)*. For the most part, musculoskeletal conditions that may be alleviated
with upper limb orthoses/ braces are those arising from damage or disease®. They may likewise
be gainful in helping people who have endured neurological impedance, for example, stroke,
spinal string harm, or fringe neuropathy®”’.

According to WHO (2003) compliance or adherence to the treatment is “the extent to which a
person's behavior follows medical advice or corresponds with recommendations from the health
care provider”. Compliance with upper limb bracing is an essential precondition for the successful
recovery from upper limb musculoskeletal disorders. In orthotic intervention, the changes are
not visible at once, and they take form gradually over time, sometimes perhaps a large amount
of time. It is, therefore, necessary to comply with the advice and prescription given by a
physiatrist and PNO to obtain maximum results and benefits from the intervention. It is usually
seen that proper compliance leads to better results both physically and mentally®. Patient’s non-
compliance to a bracing schedule following physiotherapy can affect treatment outcomes and
recovery, increase the risk of disability, and cause unfair assessment of treatment effectiveness,
especially in the case of assistive devices®°,

Sometimes, patients fail to comply with the prescription, which depends on many factors. It is
there for necessary to root out the exact causes of non-compliance!'"*?, Identifying the problem
is the first step in fixing problems. Instead of being assertive, sometimes a counselling approach
must be utilized to achieve patient compliance®3. The problem of enforcement is a challenge
confronting all practitioners, particularly those of pediatric patients. “Orthosis would not work if
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kept in the closet” is a sentence you probably use in your conversation with the patients’ families.
It is, therefore, necessary to identify all the causes of non-compliance and provide a solution®®.
In the majority of cases where non-compliance occurs, it results in delayed healing, progression
of deformity, and sometimes even permanent disability®>-16. All these factors, in turn, result in
substantial economic and workforce losses to the country, which could have been utilized
altogether in pursuing a common goal of national and individual prosperity and greater
productivity alongside reduced poverty'’18,

Methodology

A Descriptive cross-sectional study was conducted from December 2020 to July 2021 at the
Orthopaedic Rehabilitation Centre of Benazir Bhutto Hospital (BBH), Rawalpindi. A non-
probability convenient sampling technique was used to select 300 male and female patients who
were prescribed seven types of upper limb orthosis along with physiotherapy for musculoskeletal
disorders. The patient’s age was between 20 to 50 years. The study was initiated after the
agreement of the Advanced Study & Research Committee (ASRC) of the Rehabilitation Institute
of ISRA, the Islamabad University of ISRA and the BBH Director of the Orthopedic Rehabilitation
Centre. The data were collected through the questionnaire/forms. The General demographic
guestionnaire, which included age, gender, education, marital status, and socioeconomic status,
was used. A History form was used to evaluate history and factors affecting patient compliance.
The Orthotic Prosthetic user survey form was also used to assess non-compliance with the brace.
The data was analyzed using SPSS 21.

Results

A total of 300 subjects were recruited, out of which 170 were male and 130 were female with
mean age of 36%3.22 years. Out of 300 patients 100 were totally compliant with bracing and 200
were non-compliant. The results as mentioned in Table-1, showed that the 100 (33.3%) subjects
properly used the brace and 115 (38.33%) subjects did not use the brace, while 85 (28.33%)
subjects used the brace but not used as advised by the orthotist, they removed the brace
frequently.

Table-1 Types of bracing

Tvbe of bracin Number of Complaint Number of non- Device not
yp g patients complaint patients properly used
Wrist Hand Orthosis 30 10 4
Thumb spica splint 15 27 26

Aeroplan splint 10 4 18
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Elbow orthosis 19 20 15

Finger splints 8 19 13

Cooper Compression Wrist

4 3 19

Brace
Fracture Braces 14 3 20
Total ‘ 100 85 ‘ 115

The main reasons for non-compliance were found to be non-affordability of brace by the patient
and the perception that he is getting improvement with physiotherapy without brace. Out of 200
non-compliant patients, 115 were unable to afford the prescribed brace and 40 (34.7%) patients
thought that they are improving with physiotherapy so there is no need to use the brace. Among
115 patients who were unable to properly use brace, (36.4%) complaint of comfortability, (18.8%)
complaint of discomfort during night, so patients removed the brace at night time despite of the
fact that are advised to use the brace at night time also (Figure 1 and 2).

4 N
Enon user Enot worn properly

[l notworn
properly, not
compliant, 85

®E  nonuser,
compliant, 100

Figure-1 Frequency of Compliance with Brace
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Brace not properly used
n = 85, uncomfortable ,

Brace not properly used...

30 Brace not properly used
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5
|
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pain cosmetically uncomfortable discomfortat  doesn’t fits well not satisfied with
unacceptable night brace

Figure-2 Factors Affecting Compliance with Brace

Discussion

The results of this study showed that most common factors affecting the patient’s compliance
are the high cost and discomfort specifically at night. Out of 300 participants, 115 were reluctant
to use brace. 75 patients reported the unaffordability while 40 patients didn’t consider the use
of brace since they were improving with physiotherapy.

Based on the previous literature available, this level of compliance has been found to be in
agreement with conclusions of different studies. Di Fabio et al. (2023) , conducted a cross
sectional study in which the rate of compliance with physical therapy ranged from 85% to 89% in
patients suffering from orthopedic diseases®. This study is in line with our results regarding
patients considering physiotherapy as the most appropriate option as compare to bracing.
Contrary to this, a cohort study was conducted by Derek J in January 2010 on the indication of
arthroplasty after the non-operative treatment option showed no improvement in reducing pain
and improving physical function. Patients were given immobilizers to reduce pain but showed no
significant improvement?°. Another study conducted by Florian Grubhofer (2019), a comparative
analysis between sensory based and self-compliant braces, found that 50% of patients didn’t
wear the brace at least 80% of the recommended time. Thus self-reported compliance is
noticeably lower than sensor-based compliance?!. Additional research was carried out in the
Milliken Hand Recovery Centre, Barnes Hospital, St. Louis, Missouri, on the impact of conformity
on the rehabilitation of patients with Mallet Finger Injuries??. Same tools were used in majority
of the previous studies showing similar findings?3?4. It has been observed in other bracing trials,
as causes for non-compliance are both postulated variables such as pain, bad fits, discomfort,
skin sensitivity and conditions such as sleep disorder.

Multiple researchers report that between 25 to 30 % of braces are not used as advised?>.
According to the present study, 38.33% subjects did not use the brace, while 28.33 subjects used
the brace several times but did not use every day as advised by the orthotist, they removed the
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brace frequently. So the results of presents study are almost similar to the past studies done.
Orthotic braces are used to correct, heal, slow down the progress of deformity. The brace works
by stabilizing and providing support to the extremity. Observing the rate of correction or the
duration in which healing occurs, one notices that duration takes more than estimated time in
significant number of cases. The study started based on this observation. As the study
progressed, the noticeable observation was that of compliance rate, which was low among a
noticeable number of patients.

Conclusion

The idea of orthosis is based upon gradual correction, healing and maximum stability. The
changes do not occur overnight. A significant amount of time is required to recover. Patients
believed that their device is not working so it is not feasible to wear the device. If it “doesn’t
work”. Thing is they should be counseled probably and should be explained, that the brace is not
some miraculous pill, that can heal your deformity overnight. It takes time for the brace to work.
Many factors were identified in the study, which lead to non-compliance. Two main factors
identified are Economical Impediments and Cultural Impediments. Efforts to decrease the cost
of brace, and discomfort may be beneficial in increasing compliance with bracing treatment
following physiotherapy.

Acknowledgments
None.

Conflict of Interest
None.

Grant Support and Funding Disclosure
None.

References

1. Jones PS, Uustal H. Spinal Orthoses: Principles, Designs, Indications, and Limitations.
Website, University of Missouri. 2021:1-42.

2. Kumar A, Jadav V. Orthoses in Spinal Cord Injury Rehabilitation Management and
Improving Quality of Life. InSpinal Cord Injury-Current Trends in Acute Management,
Function Preservation and Rehabilitation Protocols 2023 Feb 8. IntechOpen.

3. Marcotte D, Ferri E, Xue X, Katsolis A, Rajotte E, Cardiff K, Preuss R. Barriers and facilitators
to lower extremity orthotic compliance in the pediatric population: a scoping review of
the literature. Prosthetics and Orthotics International. 2023 Apr 1;47(2):155-67.

4. Ozden E, Guler M. Comparison of conservative treatment of lateral epicondylitis with
wrist splint and epicondylitis band: assessing patient compliance and clinical outcomes.

5. Nassif M, Haddad C, Habli L, Zoghby A. Materials and manufacturing techniques for
occlusal splints: A literature review. Journal of Oral Rehabilitation. 2023 Nov;50(11):1348-
54.

Allied Medical Research Journal, Volume-Il, Issue-I



ORIGINAL ARTICLE OP¥

10.

11.

12.

13.
14.
15.

16.
17.
18.

19.

20.

Roh YH, Lee BK, Park MH, Noh JH, Gong HS, Baek GH. Effects of health literacy on
treatment outcome and satisfaction in patients with mallet finger injury. J Hand Ther.
2016;29(4):459-64.

Altan E, Alp NB, Baser R, Yalgin L. Soft-tissue mallet injuries: a comparison of early and
delayed treatment. J Hand Surg. 2014;39(10):1982-5.

Swinnen, E. C Lafosse, J. Van Nieuwenhoven, S. llsbrouk, D. Beckwee, and E. Kerckhof.
2015. neurological patients and their lower limb orthotics: an observational study about
acceptance and satiisfaction. Prosthetics orthotics international.

Ale Peeters CM, van Hasselt AJ, Wapstra FH, Jutte PC, Kempen DH, Faber C. Predictive
factors on initial in-brace correction in idiopathic scoliosis: a systematic review. Spine.
2022 Apr 15;47(8):E353-61.

Brooksbank K, Jenkins PJ, Anthony IC, Gilmour A, Nugent MP, Rymaszewski LA. Functional
outcome and satisfaction with a “self-care” protocol for the management of mallet finger
injuries: a case-series. J Trauma Manag Outcomes. 2014;8(1):21.

Vernucci RA, Mazzoli V, Incisivo V, Guarnieri R, Cascone P, Barbato E, Silvestri A, Galluccio
G. Factors affecting duration of post-surgical orthodontics in the Surgery First/Early
Approach: A retrospective study. Journal of Stomatology, Oral and Maxillofacial Surgery.
2023 Feb 1;124(1):101323.

Sala F, D’Urso G, Giardini C. Customized Wrist Immobilization Splints Produced via
Additive Manufacturing—A Comprehensive Evaluation of the Viable Configurations.
Prosthesis. 2023 Aug 26;5(3):792-808.

Mary Vining Radomski; Catherine A. Trombly Latham (2008). Occupational therapy for
physical dysfunction. Lippincott Williams & Wilkins. pp. 430

David J. Slutsky; Daniel J. Nagle (2007). Techniques in wrist and hand arthroscopy. Elsevier
Health Sciences. pp. 52—. ISBN 978-0-443-06697-9.

Stover, John; Jeff Skouta (2010). Leading and Trusted Wristbands Brands. Australia:
University of Australia.

Saccomanno S, Saran S, Lagana D, Mastrapasqua RF, Grippaudo C. Motivation,
perception, and behavior of the adult orthodontic patient: a survey analysis. BioMed
Research International. 2022 Mar 4;2022.

Stefanovic NL, Uhac M, Brumini M, Zigante M, Perkovic V, Spalj S. Predictors of patient
compliance during Class Il division 1 malocclusion functional orthodontic treatment. The
Angle Orthodontist. 2021 Jul 1;91(4):502-8.

Jung MH. Factors influencing treatment efficiency: A prospective cohort study. The Angle
Orthodontist. 2021 Jan 1;91(1):1-8.

Kattan AE, AlHemsi HB, AlKhawashki AM, AlFadel FB, Almoosa SM, Mokhtar AM 2nd,
Alasmari BA. Patient Compliance With Physical Therapy Following Orthopedic Surgery and
Its Outcomes. Cureus. 2023 Apr 6;15(4):e37217. doi: 10.7759/cureus.37217. PMID:
37159781; PMCID: PMC10163936.

Karol LA, Wingfield JJ, Virostek D, Felton K, Jo C. The influence of body habitus on
documented brace wear and progression in adolescents with idiopathic scoliosis. Journal
of Pediatric Orthopaedics. 2020 Mar 1;40(3):e171-5.

192




Shehzad, Rehman and Asif. Factors Affecting Bracing

21. Grubhofer F, Gerber C, Meyer DC, Wieser K, Ernstbrunner L, Catanzaro S, Bouaicha S.
Compliance with wearing an abduction brace after arthroscopic rotator cuff repair: A
prospective, sensor-controlled study. Prosthet Orthot Int. 2019 Aug;43(4):440-446. doi:
10.1177/0309364619837794. Epub 2019 Mar 21.

22. Mercurio M, Castioni D, de Filippis R, De Fazio P, Paone A, Familiari F, Gasparini G, Galasso
O. Postoperative psychological factors and quality of life but not shoulder brace
adherence affect clinical outcomes after arthroscopic rotator cuff repair. Journal of
Shoulder and Elbow Surgery. 2023 Mar 30.

23. Wang H, Meng X, Tetteroo D, Delbressine F, Xing Y, Ito K, Hai Y, Markopoulos P.
Exploration of Contributory Factors to an Unpleasant Bracing Experience of Adolescent
Idiopathic Scoliosis Patients a Quantitative and Qualitative Research. Children (Basel).
2022 Apr 28;9(5):635.

24. Gornitzky AL, England P, Kiani SN, Yellin JL, Flynn JM. Why don’t adolescents wear their
brace? a prospective study investigating psychosocial characteristics that predict scoliosis
brace wear. Journal of Pediatric Orthopaedics. 2023 Jan 31;43(1):51-60.

25. Moresca R. Orthodontic treatment time: can it be shortened? Dental Press J Orthod. 2018
Nov-Dec;23(6):90-105.

/ AUTHORS’ CONTRIBUTION \

The following authors have made substantial contributions to the manuscript as under:

Conception or Design: Shahzad H
Acquisition, Analysis or Interpretation of Data: Rehman Z

Manuscript Writing & Approval: Asif S

All the authors agree to be accountable for all aspects of the work in ensuring that questions related to the accuracy or

\ integrity of any part of the work are appropriately investigated and resolved. /

Copyright © 2024. Shehzad, Rehman and Asif. This is an Open Access article distributed under the terms
@ @ @ of the Creative Commons Attribution-Non-commercial 4.0 International License, which permits
unrestricted use, distribution & reproduction in any medium provided that original work is cited properly.

Allied Medical Research Journal, Volume-Il, Issue-I



