
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Adherence in orthotic 

alternatives compared to 

the benchmark treatment 

of idiopathic congenital 

talipes equinovarus; a 

systematic review.  

PAPER WITHIN Orthoses 

AUTHOR: Karin Pettersson & Vilma Lejonberg  

TUTOR: Duarte de Vasconcelos e Horta Caldeira Quaresma 

JÖNKÖPING: May 2022 

 



 

 

 

 

Sammanfattning 
Syfte: Genom denna systematiska litteraturstudie är syftet att undersöka om det finns en alternativ 

ortosbehandling för pediatripatienter med pes equnivarus adductus (PEVA) som bibehåller likvärdig 

korrigering av foten likt huvudprincipen men med bättre behandlingsacceptans.  

Metod: En systematisk litteratursökning genomfördes i databaserna MEDLINE, CINAHL och Scopus. 

Förbestämda urvalskriterier användes för att inkludera samt exkludera artiklar. Kvalitetsgranskning 

utfördes av de inräknade artiklarna. Från artiklarna extraherades relevant data som sen analyserades 

och presenterades för att besvara frågeställningen. 

Resultat: Av 204 initiala träffar, inkluderades sju artiklar. Acceptansnivå och recidivantal presenterades 

från de sju olika ortoslösningarna. Acceptansnivå samt recidivantal var bättre i majoriteten av de 

inkluderade ortoserna i jämförelse med huvudprincipen. Flertalet av artiklarna är fallstudier som inte 

inkluderade en jämförelsegrupp och hade en korttidsuppföljning.  

Slutsats: Resultaten indikerar att det finns ortosdesigner som möjliggör bättre resultat än den 

traditionella Dennis Browne bar. Dock är det svårt att rekommendera alternativ ortosbehandling med 

den tillgängliga evidensen på grund av bristen på högkvalitativa evidens och standardisering av att 

upptäcka och definiera recidiv PEVA samt mätning av acceptansnivå. Det finns andra faktorer än endast 

ortosdesignen som påverkar behandlingsacceptansen. 

 

Nyckelord: PEVA, Klumpfot, Acceptans, Ortos, Recidiv  

 

 



 

 

 

 

Summary 
Aim: Through this review we aim to investigate if there is an alternative orthotic treatment for paediatric 

patients with idiopathic congenital talipes equinovarus showing the same maintenance of correction as 

the benchmark treatment but with higher adherence.  

Methods: A literature search was performed in the data bases MEDLINE, CINAHL and Scopus. 

Predetermined eligibility criteria were used to include and exclude articles. Critical appraisal was 

performed for the included articles. Relevant data was extracted, analyzed and presented to aid in 

answering the research question.  

Results: Of the 204 articles found in databases, seven were included in the final review. Adherence rate 

and relapse rate was extracted from the seven orthotic interventions. Most of the orthoses presented 

both better adherence and maintenance of correction than the benchmark treatment. The majority were 

case series, not including a comparison group and with short-term follow-up.   

Conclusion: The results indicate that there are orthotic designs that may be preferred over the 

traditional Denis Browne bar. However, the lack of high-quality evidence and standardization to detect 

and define a relapse and measure adherence makes it difficult to recommend an alternative orthosis 

with the present evidence. Factors other than the orthotic design also influence the adherence.  

 

Keywords: CTEV, Clubfoot, Adherence, Orthosis, Relapse  

 



 

 

 

 

Table of Contents 

Glossary ................................................................................... 5 

Introduction ............................................................................ 6 

Personal experiences .................................................................................................. 6 

Background ............................................................................. 6 

General information about CTEV ................................................................................ 6 
The treatment methods ................................................................................................7 
Relapses of clubfoot .................................................................................................... 8 
Problem of adherence regarding the Ponseti method and its importance................... 9 
Previously conducted systematic reviews.................................................................... 9 

Aim ........................................................................................ 10 

Research question .................................................................. 10 

Method ................................................................................... 11 

Research question ...................................................................................................... 11 
Eligibility criteria ....................................................................................................... 11 
Search strategy and screening process ....................................................................... 12 
Critical appraisal of included articles ......................................................................... 14 
Objectives and data extraction ................................................................................... 15 
Ethical considerations ................................................................................................ 16 

Result ..................................................................................... 18 

Outcome of study articles:  ......................................................................................... 18 
Study characteristics and orthotic solutions .............................................................. 19 
Orthosis application and manufacturing................................................................... 22 
Relapse rate of the included orthotic solutions ......................................................... 22 
Adherence of the orthotic solution ............................................................................ 24 
Correlation between relapse rate and adherence rate ................................................ 27 
Critical appraisal results ............................................................................................ 27 

Discussion ............................................................................. 29 

Interpretation of the results ...................................................................................... 29 
Limitations of the included articles ........................................................................... 30 
Limitations of the review process ............................................................................... 31 
Implications of the results for practice, policy, and future research ......................... 32 

Conclusion ............................................................................ 34 

Reference list ......................................................................... 35 

Appendix 1 ..............................................................................39 

Cinahl: 23 identified results ...................................................................................... 39 
Medline: 58 identified results ................................................................................... 40 
Scopus: 123 identified results ..................................................................................... 41 

Appendix 2 ............................................................................ 42 



 

 

 

 

Appendix 3 ............................................................................. 45 

Appendix 4 ............................................................................ 46 

 

 



 

 

5 

 

Glossary   

AFO: Ankle-foot orthosis 

CAT: Critical Appraisal Tool 

CTEV: Congenital talipes equinovarus 

DBB: Denis Browne bar 

FAB: Foot abduction bar  

FERAK: Foot external rotation ankle-knee  

GDPR: General Data Protection Regulation  

JBI: Joanna Briggs Institute 

KAFO: Knee-ankle-foot orthosis 

MeSH: Medical Subject Headings 

MH: Main heading 

PEVA: Pes equino varus adductus  

PICO: Participants Intervention Comparison Outcome 

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses  

RCT: Randomized control trail  

ROM: Range of motion 

SFAB: Steenbeek foot abduction bar 

SIGN: Scottish Intercollegiate Guidelines Network 
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Introduction 

Personal experiences 

During clinical placements in Sweden, the authors experienced that there is a development of the 

orthotic design for treatment of congenital talipes equinovarus (CTEV) when the use of the traditional 

orthotic treatment (Ponseti method) is not accepted due to issues with adherence. These developed 

orthoses are based on the same biomechanical principles suggested by Mitchell Ponseti (Ponseti, 1996), 

but are prescribed for patients following the casting period when the required use of the standard 

Mitchell brace/Denis Browne bar (DBB) is unsustainable. This raises the question of the role of 

adherence in the benchmark treatment of CTEV, and the need to find and evaluate alternative treatment 

options with similar maintenance of correction and better adherence. 

 

This systematic review is performed as a part of the bachelor thesis course for the program of prosthetics 

and orthotics at Jönköping University. It was conducted during the spring semester of 2022. In this 

systematic review the authors intend to first present a background containing information about 

idiopathic CTEV and the historical treatment methods. The methods will guide the reader through the 

search strategy and processes performed, along with a critical appraisal assessment of the included 

studies. The results of the included articles are then to be presented along with a discussion that 

hopefully can lead to answer the clinical question of interest.   

 

Background 

General information about CTEV  

Idiopathic CTEV, also known as idiopathic clubfoot, is the most common paediatric deformity and 

appears in approximately one of 1000 births. In Sweden, the median time between birth and a clubfoot 

diagnosis is ten days, where 67% are diagnosed in the first two weeks. The aetiology of clubfoot foot is 

lacking knowledge; however, environmental, and genetic factors seem to play a major role (Pavone et 

al., 2018). The prevalence of idiopathic clubfoot in Sweden from 2016 to 2019 was 1.24 per 1000 live 

births, where 74% of these new-borns were boys and 47% of the cases were bilateral. Clubfoot can also 

be a comorbidity to other diagnoses like arthrogryposis multiplex congenita, spina fibida, congenital 

malformation syndromes or neurological diseases but the prevalence is less and not included in the 

numbers above (Esbjörnsson et al., 2021). 

 

All children with clubfoot suffer from an excessive collagen synthesis with a retracting fibrosis in the 

medial and posterior ligaments, tendons, and muscles of the feet. The dysfunction of the collagen 

synthesis begins during the third trimester of pregnancy and remains until three to four years of age. In 

less severe cases, the activity of the excessive collagen synthesis begins later in the pregnancy and 

remains until a few months after birth. The resulting fibrosis is most expressed a few weeks before birth 

to a few months after birth, independent of the severity of the dysfunction. The intensity of the excessive 

collagen synthesis is related to the growth speed of the feet.  After one year of age the growth speed, and 

thereby the collagen synthesis, is reduced and after five years of age there is a significant reduction of 

the growth speed and the collagen synthesis (Ponseti, 2002). 

 

The clubfoot has the rearfoot positioned in equinovarus, adduction, supination, and cavus deformity of 

the mid-and forefoot (Webster & Murphy, 2018). Equinus is seen in figure 1:A, varus in figure 1:B, 

adduction and supination is presented in figure 1:C and figure 1:D respectively. Ponseti (1996) describe 

the whole foot is supinated but the excessive plantarflexion of the first metatarsal causes pronation of 

the forefoot in relation to the rearfoot and creates the cavus deformity.  The foot position limits the 

rearfoot motion and causes shortening of the medial and posterior tarsal ligaments. This also results in 

an increased tightness of the muscles tibialis posterior, gastrocnemius, and soleus. Due to the increased 
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muscular tightness the rear-and midfoot alignment is altered. Restrictions in the range of motion (ROM) 

varies among patients depending on the severity of malalignment (Ponseti, 1996). A neglected clubfoot 

leads to problems in the rigidity of the deformity and results in a fixed altered gait pattern. 

Unfortunately, this is a fairly common problem in developing countries. (Khan & Kumar, 2010).  

 

 
Figure 1: Equinus, varus, adduction, supination of children with clubfoot. Used with permission from Arne 

Johansson  

The treatment methods 

The historically used method for correction of clubfoot is to bandage the feet and fixate them onto an L-

shaped plate assembled by a bar. Denis Browne was one of many to advocate this type of treatment. 

Mitchell Ponseti motivates his method compared to Browne’s by the need to abduct the rearfoot to 

correct the varus position of calcaneus, instead of everting the rearfoot. This is done through the addition 

of a casting period before the orthotic treatment. Ponseti claims that the earlier type of orthotic device 

cannot completely correct the deformity but only maintain the correction (Ponseti, 1996). Therefore, the 

use of these orthoses is only appropriate after the foot deformity is completely corrected through 

manipulation and casting (Desai et al., 2010; Ponseti, 1996). Ponseti has further developed the design 

of the DBB, named Mitchell brace or Ponseti brace, seen in figure 2. The main difference is the softer 

insert of the shoes and the ability to detach them from the bar (Hemo et al., 2010). Generally, the foot 

abduction bars (FAB) are called “Denis Browne bar” or “Denis Browne splint” regardless the 

manufacture. (Desai et al., 2010).  

 
Figure 2: Off-the-shelf Mitchell brace. Used with permission from Arne Johansson  

Nowadays, the Ponseti method is the benchmark treatment of idiopathic clubfoot (Gelfer et al., 2019) 

and has become the golden standard (Shabtai et al., 2014). The casting process of conservatively 



 

 

8 

 

correcting a clubfoot lasts for about 2 months. Then the orthotic treatment is applied with the aim to 

maintain the correction (Ponseti & Campos, 2009). The Ponseti method begins with a sequence of 

corrective casts where the foot-to-groin casts are changed weekly during the two-month period (Göksan 

et al., 2015). Ponseti (1996) describe that first the cavus deformity is corrected by supinating the forefoot 

and simultaneously abducting the foot. Then, to correct the varus deformation, the forefoot supination 

is gradually decreased during continued abduction. In cases with remaining equinus position a surgical 

Achilles tenotomy is indicated. The final cast is applied for three weeks before the orthotic treatment 

begins (Göksan et al., 2015). The bracing protocol in the Ponseti method consists of orthotic use for 23 

of 24 hours per day during the first three months. At approximately five months of age the bracing is 

reduced to night-time use with a goal of 12 to 14 hours every day. This allows for the infant to crawl, 

stand and start walking with the goal of not delaying gross motor functions (Webster & Murphy, 2018). 

It is most common to continue the treatment until five or six years of age (Ponseti & Campos, 2009). 

 

The biomechanics of the orthotic treatment are forces, abducting, pronating, dorsiflexing, and externally 

rotating the foot (Webster & Murphy, 2018). The orthosis consists of a bar where high-top shoes with 

an open toe is fixed in the width of the baby’s shoulders. The shoes are fixed in a position of 60 to 70 

degrees of abduction and ten degrees of dorsiflexion. In order to follow the Ponseti method, this is the 

only acceptable orthosis and adaptions made to increase the comfort are not accepted (Göksan et al., 

2015). In unilateral clubfoot, the unaffected foot is put in a neutral position (Ponseti, 1996). The Ponseti 

method has a high primary rate of correction (Gelfer et al., 2019). The initial success rate is 87%-96%, 

which has been reported in several earlier studies (Sanghvi & Mittal, 2009; Sud et al., 2008; Selmani, 

2012). When combined with strict patient adherence to the orthotic bracing, the long-term outcomes 

are typically successful (Radler, 2013). However, there are few post-treatment cases where the foot will 

achieve a neutral anatomical alignment. Lasting range of motion limitations and some midfoot 

adduction are the most common residual problems. The function of a treated clubfoot works adequately 

for activities in daily life (Ponseti, 1996). 

Relapses of clubfoot 

A relapse is detected when there is a return of the deformity. This often occurs through a slight equinus 

and varus of the calcaneus coupled with increased adduction and cavus of the forefoot. A relapse is not 

a result of the foot not being completely corrected but is caused by the same pathology that caused the 

deformity (Ponseti, 1996). This means that the relapse occurs because the factors that induced the 

deformity are still active. The excessive collagen synthesis remains active until five years of age. 

Regardless the level of correction of the deformity, relapses seldomly occur after four years of age. 

Relapses are less frequent and less severe in children with mild clubfoot and the relapse occur more 

rapidly in premature infants than in older infants (Ponseti, 2002). To identify a relapse of the deformity, 

the scoring systems Dimeglio or Pirani have commonly been used to aid in research and for clinical 

examination. The scoring systems are based on clinical assessments where the different characteristics 

of the clubfoot are evaluated and scored (Bettuzzi et al., 2019).  

 

The post-correction splints are an indispensable part of the treatment and about half of the relapses are 

observed 2 to 4 months after the splints are discarded. The discard of the orthosis is often initiated by 

the family themselves because the parents see that the feet appear to be corrected and therefore 

capitulate to the child's resistance to use the orthosis (Chong et al., 2014; Ponseti, 2002; Ponseti, 1996). 

A long-term follow-up study of the Ponseti method over 14.5 years with 1122 idiopathic clubfeet 

concluded that relapse occurred in 47% of patients, and as a result surgery was required for 79% of 

patients with relapse (Rastogi & Agarwal, 2021). Jowett et al. (2011) explain that recently published 

studies have indicated that the surgery rate following relapse can be lowered by improving adherence 

and wearing time of the braces. 
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Problem of adherence regarding the Ponseti method 

Numerous studies have reported problems with adherence of the orthotic treatment following the 

Ponseti method (Dobbs et al., 2004; Jowett et al., 2011; Radler, 2013; Göksan et al., 2015). Studies have 

reported non-adherence to the DBB in 30%-41% of the participants, measured through parent reported 

wearing time (Dobbs et al., 2004; Chen et al., 2007; Thacker et al., 2005). The FAB in the Ponseti 

method have shown great initial outcomes in maintaining the correction, while the adherence to them 

is an issue. Approximately two of five patients have reported non-adherence with these orthoses. The 

wearing time and long treatment period can be challenging for both the patient and the family (Göksan 

et al., 2015). Parents have also reported the development of skin problems, including heel ulcers from 

using the orthosis (Faulks & Richard, 2009). The primary reasons reported for non-adherence are 

annoyance and movement limitations of the infant (Faulks & Richard, 2009; Göksan et al., 2015). Many 

parents assume their child cries due to pain, instead of irritation of the braces, and therefore removes 

them. This increases the risk for relapse. If the foot starts to relapse, this will lead to more difficulties in 

application of the orthosis and increased discomfort for the child, resulting in further protests. (Göksan 

et al., 2015).  

 

Results have shown that 80% of families found it problematic with either the brace, the child’s reaction, 

or both. In non-adherent families 80% of patients in had a relapse of the deformity while in families 

where the adherence was good only 6% relapsed (Göksan et al., 2015). Several studies have reported 

that non-adherence to the braces is the primary risk factor for relapses in idiopathic clubfoot. Adherence 

to the orthosis has shown a direct relation to the effect of the treatment outcome and by improving this, 

the number of relapses and the need for additional surgery can be lowered (Bor et al., 2006; Dobbs et 

al., 2004; Haft et al., 2007; Jowett et al., 2011; Kampa et al., 2008). Radler (2013) explains that 

adherence seems to depend on the type of orthosis used. Development of the orthotic design is a 

constantly ongoing process to improve the comfort and tolerance for the child (Desai et al., 2010). As a 

result of this, the chances of higher adherence to the treatment are increased and thereby the risks of 

relapses and further treatments are minimized (Chen et al., 2007; Kessler, 2008).  

Previously conducted systematic reviews  

Previously published systematic reviews regarding clubfoot have not solely focused on adherence. The 

articles by Jowett et al. (2011) and Ganesan et al. (2017) are examples of reviews on the Ponseti method, 

and consider a broader spectrum of outcomes related to the treatment of clubfoot. These studies both 

concluded that non-adherence with bracing and the regiment of the Ponseti method negatively influence 

the result of the treatment, and is the most common cause for recurrence of the deformity. 

 

The most recent systematic review conducted within this area was done by Rastogi & Agarwal (2021). 

The aim was to investigate the outcome of different unilateral limb orthoses in terms of patient 

adherence and relapse rate, compared to bilateral FAB. The article concluded insufficient evidence for 

the use of unilateral limb orthoses in the treatment of clubfoot with high rate of relapses, but a slightly 

better adherence rate than bilateral FAB (Rastogi & Agarwal, 2021).  
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Aim 

The aim of this study is to investigate if there is an alternative orthotic treatment for pediatric patients 

with idiopathic congenital talipes equinovarus showing the same maintenance of correction as the 

benchmark treatment, but with higher adherence.  

 

Research question  

Is there an available alternative orthotic treatment for patients with idiopathic congenital talipes 

equinovarus showing the same maintenance of correction as the benchmark treatment, but with higher 

adherence? 
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Method 

Research question 

The research question has been developed with the help of the Population, Intervention, Comparison, 

and Outcome (PICO) system. Eriksen and Frandsen (2018) explain that the PICO-model is commonly 

used for formulating a clinical question and for structuring the clinical research question in systematic 

reviews. The model focuses on what the patient believes is the most important issue and outcome. It 

further helps with the computerized search by selection of key terms. The method works by clearly 

defining the Population, Intervention, Comparison, and Outcome, which in this project can be seen in 

Table 1 (Eriksen & Frandsen, 2018). Synonyms and Medical Subject Headings (MeSH) should be 

included for key components of the search (Hoffmann et al., 2017). 

 

Table 1. PICO  

 

PICO 

 

 

 

Population  

 

Children with idiopathic clubfoot 

 

Intervention 

 

Orthoses applied following Ponseti method casting  

 

Comparison 

 

Denis Browne bar 

 

Outcome 

 

Adherence to orthotic treatment and relapse rate  

 

Eligibility criteria  

There should not be a limitation of the systematic review based on year or language unless there is a 

good reason (Hoffmann et al., 2017). Inclusion and exclusion criteria can be seen in Table 2. Inclusion 

criteria: Articles where selected based on these inclusion criteria: Articles restricted to the languages 

of Swedish and English, accessible as full text through the Jönköping University library, peer revived, 

published any year, include the population of interest (children with bilateral or unilateral idiopathic 

CTEV), orthosis was applied following the Ponseti treatment casting and include an orthotic 

intervention, include patient adherence or compliance, and measure the maintenance of correction. 

Exclusion criteria: Systematic reviews, articles that included other comorbidities or other diagnoses 

then idiopathic clubfoot, articles published in other languages, articles including surgical management 

other than achilleas tenotomy (since it can be a part of the Ponseti method), articles not presenting or 

using an orthotic solution, and articles not applying the orthosis directly following the Ponseti casting, 

i.e., using another orthosis in the beginning before transferring to the test design.   
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Table 2. Inclusion and exclusion criteria  

Inclusion Exclusion 

Swedish and English language  

Full text articles  

Accessible through the Jönköping 

University library 

Peer revived 

Published any year 

Include the population of interest 

Orthosis applied following Ponseti 

treatment casting  

Include an orthotic intervention 

Include patient adherence or compliance 

Measure the maintenance of correction 

Systematic reviews 

Comorbidities or other diagnoses then 

idiopathic clubfoot 

Other languages than Swedish or English 

Surgical management other than Achilles 

tenotomy 

Articles not presenting or using an orthotic 

solution 

Articles not applying the orthosis directly 

following the Ponseti casting, i.e., using 

another orthosis in the beginning of the 

orthotic treatment 

 

No exclusions were made depending on study design or quality of evidence. Aromataris & Munn (2020) 

explain that the Joanna Briggs Institute (JBI) have three approaches regarding choices for inclusion 

based on study design. The first option is to state the study designs that will be included in the systematic 

review, it includes the risk of leading to review with a small or no number of articles. The second option 

is to use the hierarchy of study design for inclusion/exclusion criteria. This allows the authors to state 

the primary study designs of interest and if the preferential designs are not located, other can be 

included. The third option is to include all quantitative studies or all up to a predetermined point in the 

hierarchy of evidence. This option in the most inclusive option and the one that JBI recommends to use. 

However, for many topics this inclusive design can present too much information which might not be 

the best potion for effectiveness (Aromataris & Munn, 2020). The most previously conducted systematic 

review within the field of orthosis used for clubfoot was published by Agarwal et al. (2021). They 

included ten articles in the final analysis and did not exclude any articles based on study design. 

Following their relatively small number of included articles and the fact that JBI recommend using the 

third option (the most inclusive) the authors of this systematic review decided to include all study 

designs to not narrow down the results further.   

Search strategy and screening process  

A systematic literature search was performed by two authors (KP & VL). The chosen databases for this 

search are, after a discussion with the Jönköping University library, Medline, Scopus, and Cinahl. 

Hoffmann et al. (2017) explain that search strategies limited to one database can miss relevant studies. 

The computerized search process steps were the same in all databases. The search was based on the 

PICO-model that was developed for the research question, and synonyms were included, see Table 1. In 

contact with Jönköping University library, it was decided that even though it is most common to only 

include Population and Intervention during the search, this would be too broad spectrum for this study. 

Since we are looking at a comparison between different orthotic solutions with adherence as the primary 

outcome both Comparison and Outcome are included to make the search as specific as possible without 

narrowing out anything relevant. 

 

First a search with the synonyms for each part of PICO was as preformed individually to assess its 

relevancy and the number of results. In Cinhal and Medline MeSH terms were included and marked by 

main heading (MH) and brackets, in Scopus this function does not exist. All the terms were the 

combined, and the final search could be conducted. The Boolean OR-operator was used between 

synonyms within each part of PICO to find references that include A or B which leads to a border result 

(Forsberg & Wengström, 2016). The Boolean AND-operator was used between subjects, to narrow down 

the results by finding references that include both A and B (Forsberg & Wengström, 2016). Quotation 

marks were used to make phrases coherent. All used terminology in each database individually including 
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pictures can be seen in Appendix 1. After the initial search the database automatization filters were 

applied to exclude articles written in another language than English or Swedish. In Cinhal the available 

exclusion of non-peer reviewed articles was used. 

 

The final search was conducted 10th of March 2022. The result from each database was transferred to 

Endnote and the program’s remove duplicate option was used, however not all duplicates were 

successful removed, so the rest were removed manually by the authors. The screening process was 

conducted in accordance with the description by Forsberg and Wengström (2016), and contained two 

main parts, the first screening collects articles that will be assessed furthered and is done in two steps, 

firstly screening of titles, secondly screening of abstracts. The second screening includes downloading 

and assessing the article in full text. In the first step the two authors (KP & VL) screened the articles’ 

titles against the predetermined eligibility criteria stated above. Many articles were excluded from 

further assessment because they were deemed not relevant. In the next step the authors read the 

abstracts and assessed them against the inclusion and exclusion criteria. The last step included reading 

the whole articles and assessing them against the predetermined eligibly criteria. Additionally, all 

retrieved articles had their reference list reviewed to identify any further relevant studies. Any 

systematic review found during the search was also assessed for relevant article in the reference list. If 

an article passed all three steps it was included in the review and could further move on to critical 

appraisal and data extraction. If at any point, there was an uncertainty regarding the article relevancy 

against the eligibility criteria it was moved to the next step. All these steps were made by the two authors 

individually and any disagreement was consolidated. The Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 2020 flow diagram template, seen in figure 3, was used to aid in 

structuring the screening process and clarify in which stage of the process the articles were excluded. 

Also, the PRISMA checklist for systematic reviews and meta-analysis was used to aid in transparency 

and structuring during the process (Page et al., 2021). 

 

Figure 3: PRISMA 2020 flow diagram template (Page et al., 2021). 
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Critical appraisal of included articles 

The JBI is a global organization that promotes and support evidence-based practice. JBI has developed 

processes for the critical appraisal and synthesis of evidenced to aid in the clinical decision making 

within healthcare. The purpose of the JBI Critical Appraisal Tool (CAT) is to assess the methodological 

quality of the included papers to determine how the study has addressed possible bias in the design, 

conduction and analysis. The papers are to be appraised individually by two appraisers. JBI CAT offers 

guidance for conducting reviews of text or opinion, diagnostic accuracy, mixed methods, qualitative 

research, prevalence/incident, ethology/risk, economic evaluation, scoping reviews and umbrella 

reviews. To aid in the assessment of the trustworthiness, relevance, and results of a paper, the CAT 

consists of different checklists depending on the study design. Each checklist also includes an 

explanation of the CAT for that study design which clarifies the questions stated. The questions are 

answered with Yes, No, Unclear or NA and in the end, the overall appraisal is made through selecting 

Include, Exclude or Seek further information (Aromataris & Munn, 2020). Due to the relatively small 

number of included studies and the narrow area of interest, no articles will be excluded due to low level 

of evidence. This aligns with the decision made in the newly published systematic review within the area 

by Agarwal et al. (2021) and was further discussed under edibility criteria. However, because of this 

decision, lower-level evidence will be included and therefore in addition to the use of JBI CAT, the 

articles will be discussed and presented in accordance with their place in the hierarchy of evidence.  

 

The levels of evidence and their role in evidence-based medicine is presented in the study by Burns et 

al. (2011). They explain that the hierarchical system to classify evidence is an important aspect of 

evidence-based medicine. Therefore, the authors want to complement the JBI CAT with an evaluation 

of the included articles in the hierarchy of evidence. Table 4 presents the Scottish Intercollegiate 

Guidelines Network (SIGN) grades for evidence (Baker et al., 2010), and in the results section each 

article is scored based on the SIGN level of evidence. SIGN is only used to classify the hierarchy of 

evidence and none of the SIGN checklists were used because articles classified as case series are included 

which the checklists do not support. The JBI CAT answers will be used to guide the authors and 

supervisor in scoring the articles’ level of evidence in accordance with the criteria in Table 4. Further, 

the SIGN grade of recommendation will be implemented to aid in critical appraisal of this review and 

allow for transparency of the evidence level. The SIGN grades for recommendations are based on an A, 

B, C, and D system seen in Table 5. 
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Table 4. SIGN level of evidence (Baker et al., 2010)  

 

Table 5. SIGN grades for recommendations (Baker et al., 2010) 

A 

At least one meta-analysis, RCT or systematic review rated as 1++ that is 

directly applicable to the target population or  

 

A body of evidence consisting principally of studies rated as 1+ that 

demonstrate consistency of results and are directly applicable to the target 

population 

B 

A body of evidence including 2++ studies directly applicable to the target 

population that demonstrate consistency of the results or  

 

Extrapolated evidence from studies rated as 1++ or 1+ 

C 

A body of evidence including 2+ studies directly applicable to the target 

population that demonstrate consistency of the results or  

 

Extrapolated evidence from studies rated as 2++ 

D 

Evidence level 3 or 4 or 

 

Extrapolated evidence from 2+ studies  

Objectives and data extraction 

The authors did not decide before the screening of the articles how to measure maintenance of correction 

because that could lead to exclusion of interesting articles. When the full-text articles were retrieved, all 

articles included relapse rate as outcome measurement. Therefore, it was decided to measure the 

maintenance of correction as relapse rate. Other outcome measurements included in a few of the studies 

where gait analysis, ROM, radiographic, Pirani score, Functional Rating System, Disease-Specific 

Instrument, and Diméglio score. These results are not presented in this systematic review as the focus 

is to compare the adherence in relation to maintenance of correction, which is measured as relapse rate 

for each orthotic solution. 

 

 

Level of 

evidence 
Study design  

1 ++ 
High quality meta-analyses, systematic reviews of RCTs or RCTs with a 

very low risk of bias 

1 + 
Well conducted RCTs, meta-analyses or systematic reviews with a low 

risk of bias 

1 - RCTs, meta-analyses or systematic reviews with a high risk of bias 

2 ++ 

High quality systematic reviews of case control or cohort studies. High 

quality cohort or case control studies with a very low risk of confounding 

or bias and a high probability that the relationship is causal 

2 + 

Well concocted case control or cohort studied with low risk of 

confounding bias and a moderate probability that the relationship is 

causal  

2 - 
Cohort or case control studied with a high risk that the relationship is not 

causal and high risk of confounding or bias  

3 Case reports, case series 

4 Expert opinion 
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Through extraction of data from the collected articles the authors intend to present the following results:  

- The different orthoses and the design along with recommended use.  

- If available, information regarding any orthosis used by the comparison group.  

- The manufacturer of the orthosis and information to the parents regarding usage of the brace. 

- The relapse rate of the different orthoses included along with additional treatment required 

after relapse and the definition of a relapse for each study.  

- The adherence rate presented in the articles using the different orthosis and the articles way of 

measuring and defining adherence. 

- Any correlation presented by the articles between relapse and adherence rate.  

 

All data will be extracted by the authors individually. First the Tables are created and completed with 

the extracted data and afterwards it will be double checked by the other author to account for any errors 

when collecting the information. After the Tables are generated, they will be complemented with text. 

All articles will be included in all the Tables presented even if the information of interest is not included. 

A general table with information about the different articles will be included containing the extracted 

information related to year of publication, number of participants and clubfeet, orthotic design, orthotic 

name, age at initial casting, wearing time, follow up time, relapse, and adherence rate. Each article will 

have their presented orthotic solution analyzed, all information about the design and function is of 

interest in the articles. For the articles that include a comparison group, information available regarding 

this orthotic solution will also be extracted. To aid in the presentation of the results, the orthosis will be 

divided into groups dependent on their orthotic design. Information about who supplied and 

manufactured the orthotic solution along with information to the parents regarding instructions of use 

will be presented in a Table. 

 

Each article’s definition and way of identifying a relapse will be presented through text and in tables, 

where each relapse rate will be extracted as a percentage. Any additional treatment required after 

identifying a relapse will also be presented. Furthermore, the percentage of participants that adhered 

to the orthotic solution will be extracted from all articles. If the articles present the percentages of 

participants that are non-adherent, the adherence percentage will be calculated as 100% minus the 

non-adherence percentage. The studies’ way of defining adherence and any information regarding 

complications that can have an impact on the adherence will also be presented and discussed.  If the 

articles present a correlation between adherence rate and relapse rate this information will be 

extracted and presented in a table.  

Ethical considerations 

Appendix 2 includes a self-assessment form that evaluates different ethical aspects of the study. Each 

question in the self-assessment form was analyzed and discussed together with the supervisor and 

thereafter signed by the authors and the supervisor and sent to the School of Health and Welfare. This 

study is a systematic review and will not involve any participants. It will use already published material 

and therefore, the ethical considerations will be different from primary research and the self-assessment 

form provided by the School of Health and Welfare. The authors will not collect or handle what General 

Data Protection Regulation (GDPR) consider as sensitive data that can be linked to any participants. 

During this review process there are not any risks for physical nor psychological harm for any 

participants and secrecy can be ensured since no further data will be gathered from the participants. The 

studies used as a basis for this study must however consider the ethical issue about the justice of treating 

a patient with the benchmark treatment and an alternative treatment with less evidence shown to 

provide good outcomes.  

 

The authors’ initial goal was to have ethical approval and informed consent as inclusion criteria for the 

selected articles. This was reevaluated during the full-text screening process in a discussion with the 

supervisor because it would have left the review with a sparse number of included articles. A majority of 
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the included articles do not in any way describe that they have taken ethical aspects into consideration 

through ethical approval or informed consent of the participants. The World Medical Association (2018) 

encourages that medical research involving human subjects should follow the declaration of Helsinki. 

The declaration was developed as a statement of ethical princes to be followed when conducting research 

with human subjects. It focuses on that the health of the patient should be the primary concern and that 

a physician should act in the patient's best interest. All the studies were preformed in a clinical setting 

at a hospital or institution. Due to this, the authors along with the supervisor believe that the participants 

have been treated with the best intentions for the child as the focus and decided to include the articles 

even though they did not provide ethical consideration.  
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Result 

In this chapter of the thesis, the study selection process will be presented along with the results from the 

extracted data of the included articles. First, a general Table of the data that was included will be 

presented. Following this, the different parts of the results will be presented in an individual in-depth 

section with a new Table. Hopefully, these results will establish a basis on which the discussion can be 

built, and research question answered. The results will be presented in the following order: outcomes of 

study articles, study characteristics and orthotic solutions, relapse rate, adherence rate, and finally the 

critical appraisal results. 

Outcome of study articles  

In the initial search, 204 studies were identified, and in the end, seven articles advanced through the 

screening process that is described in the methods section and were included in this systematic review. 

The literature search process for the studies and the articles selected is illustrated in figure 4. Reasons 

for exclusion during full text eligibility criteria was that six articles used a different orthosis in the 

beginning of the study and then switched to the other design that they believed would have better 

compliance or adherence. The use of an alternative orthosis in the beginning of the treatment phase 

could affect the recurrence of the deformity and therefore the authors have chosen to exclude these 

articles as there is a risk of bias in the relapse rate. One article assessed adherence but did not measure 

adherence separately for the two different orthoses enrolled but instead mixed the results from both 

groups and was therefore excluded. One article included patients that required additional surgeries 

other than Achilles tenotomy and was therefore excluded.  

 

PRISMA checklist for systematic reviews and meta-analysis can be seen in Appendix 3 (Page et al., 

2021).  

 

 

Figure 4: PRISMA 2020 flow diagram template (Page et al., 2021). 
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Study characteristics and orthotic solutions 

The summary of all articles included is described in Table 6. There is a total of 397 children and 583 

clubfeet included in this systematic review. Majority of the patients were males and had a bilateral 

involvement. The mean follow-up period and age at initial treatment varied or was not included in all 

the articles. Ganesan et al. (2017) explain that it is recommended that the clubfoot is treated as early as 

possible to achieve full correction and avoid relapse.  
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Table 6. The included studies and their characteristics. Participant number is the follow up number so dropouts are excluded.  

Author (year) 

Partici-

pants 

(clubfeet)  

Orthotic 

design  
Orthosis name 

Mean age 

at initial 

casting 

(range) 

Recommended 

wearing time 

(3 first moths) 

Mean 

final 

follow up 

(range) 

Relapse 

rate 

Adherence 

rate (%) 

Emara and Diab 

(2015) 

63 (63) 

 

KAFO  

 

Custom-made knee-

ankle-foot orthosis with 

external rotation 70° 

1 month (1 

week–7 

months)  

(Full time) Night 
and sleep until 4 
years 

52 months 
(39-82) 

17.46%  100%  

Abdi et al. 

(2017) 
90 (145)  

Dynamic 

FAB 

Accordion hinge DB 

brace 

18 days (1–25 

weeks) 

(23h/day) Nightly 

use for up to 4 

years 

36 months 

(14-50) 

 
7.5% 89.7% 

Garg and Porter 

(2009) 
57 (97)  

Dynamic 

FAB vs. DBB 

Dynamic foot 

abduction orthosis vs. 

DBB 

NA 
(23h/day) Nightly 
use for up to 4 
years 

 21.1 
months 
(12.2-32)  

19% vs. 
39% 

81% vs. 47% 

Sætersdal et al. 

(2017) 
94 (133)  

KAFO vs. 

Bilateral FAB  

Unilateral above-the-
knee brace vs.   
Bilateral foot abduction 
brace (Markell boots 
and bar/Alfa flex brace) 

NA 
(Day and night) 
Night-time until 4 
years of age.  

9.3 years 
(8-11) 

42% vs.     
24% 

87% vs. 76% 

Dinesh et al. 

(2017) 
25 (38) FAB  Steenbeek FAB NA (23h/day) Night 

and during naps 
21 months 
(12-24) 

5.3 % 94.7%  

Leeprakobboon 

et al. (2018) 
30 (47)  

Dynamic 

FAB 
DUTh abduction brace 

2.3 weeks 

(1.6-3 weeks) 

(23h/day) Part-
time use during 
naptime and 
night-time 

12 months  0% 67%  

Hegazy et al. 

(2021) 

38 (60) 

 

KAFO vs. 

DBB 
FERAK vs. DBB NA 

(23h/day) 12 
hours at night 
and 2-4h/day 
(during naps) 

24 months  
3,3%   vs.        
13.3% 

86.7% vs. 6.7%  
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Foot abduction bars 

Dinesh et al. (2017) present and investigate the Steenbeek foot abduction brace (SFAB). It is a FAB made 

from material locally available in developing countries to a low cost. The SFAB design is similar to the 

traditional DBB but uses alternative materials. The SFAB positioning the feet in 70° of abduction and 

15° dorsiflexion with a bar connecting the two feet. In cases of unilateral clubfoot, the unaffected foot is 

held in 45° abduction. Dinesh et al. enrolled 25 participants (38 clubfeet) and had a mean follow up time 

of 21 months. Leeprakobboon et al. (2018) included 30 participants and 47 clubfeet over a 12-month 

period. They present the DUTh abduction brace in their study. This orthosis also builds on the 

traditional DBB but is further developed it in hopes of better adherence. The orthosis consists of a metal 

bar with adjustable length that connects two custom-made thermoplastic foot plates. The medial trim 

lines of the foot plates are higher than the lateral ones to prevent internal rotation of the foot. There is a 

cut-out window in the posterior heel part of each foot plate to aid in controlling that the heel is in the 

right position. The foot plates are externally rotated 70° and set in 10° of dorsiflexion. In unilateral 

clubfeet, the unaffected foot is set in 40° of externally rotation but still in 10° of dorsiflexion. The length 

of the bar, and thereby also the distance between the feet, equals the shoulder width of the child 

(Leeprakobboon et al., 2018).  

 

Knee-ankle-foot orthoses 

Emara and Diab (2015) included only unilateral clubfeet of 63 participants with a mean follow up time 

of 52 months. They provide a short description of the orthosis and explain that the knee-ankle-foot 

orthosis (KAFO) is custom-made and positioning the foot in relation to the knee is in 70° external 

rotation. From the included pictures in the article, it possible to see that it is similar to the orthosis 

described in the randomized control trial (RCT) by Hegazy et al. (2021). Hegazy et al. further describes 

that their foot external rotation above-knee brace, called FERAK, consists of an L-shaped metal arm 

applied on the posterior side of the shank part that connects an above knee part with a foot piece. The 

knee held in a semi-flexed position and the braces is set to 70° external rotation of the foot, but it can be 

rotated as wanted around the axis of the screw connecting the foot piece to the metal arm. Velcro straps 

on the anterior side secures the limb in the orthosis. The article included 38 participants and 60 feet 

over a 24-month period. Sætersdal et al. (2017) included 94 participants and 133 clubfeet followed up 

over a 9.3 -year long period. They present another KAFO solution which is a unilateral brace and like 

the other two a custom-made KAFO. However, this one is dynamic through hinges in the ankle joint and 

in the knee joint. A rubber band runs on the lateral aspect of the orthosis. It extends from the midfoot, 

runs through an attachment at the knee joint and ends on the most proximal part of the thigh. This 

rubber band flexes the knee and facilitate dorsiflexion and abduction forces on the foot. Figure 5 

presents pictures of the orthosis presented in Sætersdal et al. (2017).  

 

Figure 5:  From Inferior results with unilateral compared with bilateral brace in Ponseti-treated clubfeet (pp. 217) 

by Sætersdalet al., 2017, Journal of Children’s Orthopaedics. Copy right 2017 by Journal of Children’s 

Orthopaedics. Used with permission. 
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Dynamic foot abduction bar  

Abdi et al. (2017) enrolled 90 participant (145 clubfeet) and have a mean follow up of 36 months. The 

included orthosis, the accordion hinge DBB, consists of two custom-made ankle-foot orthoses (AFO) 

connected with an accordion hinge with the feet positioned in 70° external rotation. The accordion hinge 

consists of multiple hinges instead of a rigid bar as in the traditional DBB. There is an open window 

posteriorly at the heel to enable to control the position of the heel in the orthosis. The multiple hinges 

allow for more movement of the feet and allows for the possibility to couple and thus the feel. Garg and 

Porter (2009) provide a dynamic abduction brace to the participants. It is a custom-made solid AFO of 

thin copolymer thermoplastic with an insert described as “a moulded inner boot made from Duraflex 

with a dorsum pringle pad” (Garg & Porter, 2009, pp. 272). The design of the dynamic bar allows for 

independent foot motion in the sagittal plane without disrupting the foot abduction. The study included 

57 participants and 97 clubfeet over a 21.1-month long period (Garg & Porter, 2009). 

Orthosis application and manufacturing  

Table 7 presents if the manufacturer or provider of the orthosis were described and if the parents were 

provided with instructions and information about orthotic use. None of the included articles contained 

this information. Dinesh et al. (2017) and Hegazy et al. (2021) describe that the parents were taught 

how to apply the orthosis and provided with information regarding the use and care. Dinesh et al. 

(2017) further describes their process of teaching and informing the parents by letting the parents 

apply the orthosis with supervision to ensure it was correctly performed. This procedure was repeated 

at each follow up visit and if a relapse was detected. Also, the information about the importance of the 

orthotic use was repeated if a relapse occurred.  

 

Table 7. Presents the results of if the parents were provided instruction for the orthotic use and for the 

application of the orthosis and if the manufacturer of the orthosis were presented.  

Author (year) 
Application 

procedure/information 

Manufacturer/provider 

of orthosis 

Emara and Diab (2015) NO NO 

Abdi et al. (2017) NO NO 

Garg and Porter (2009) NO NO 

Sætersdal et al. (2017) NO NO 

Dinesh et al. (2017) YES NO 

Leeprakobboon et al. (2018) NA NO 

Hegazy et al. (2021) YES NO 

 

Relapse rate of the included orthotic solutions  

Table 8 presents the relapse rates and way of defining a relapse, and if additional treatment followed a 

relapse for the intervention and comparison groups. The definition of a relapse varied in the articles. 

Abdi et al. (2017), Dinesh et al. (2017) and Leeprakobboon et al. (2018) defined a relapse when there 

was a change in either Dimeglio score or Pirani score or both. Dinesh et al. (2017) assessed relapses in 

each follow up through any change in Pirani score compared to the initial score before applying the 

orthosis. These visits occurred at three weeks, eight weeks, three months, six months, nine months, and 

12 months. Abdi et al. (2017) defined a relapse as a return of any malalignment of the deformity and was 

assessed by Dimeglio score during the treatment period. Leeprakobboon et al. (2018) used both a change 

in Pirani and Dimeglio score to define a relapse but did not include follow up visits at three or eight 

weeks. Three articles based a relapse on recurrence of the deformity that required some sort of further 

treatment (Emara & Diab, 2015; Garg & Porter, 2009; Hegazy et al., 2021). Garg and Porter (2009) 

diagnosed a relapse through clinical examination where further treatment was required. Emara and 

Diab (2015) added that a relapse was detected when additional treatment was needed to achieve a 

satisfactory position. Hegazy et al. (2021) was the most specific and defined a relapse as a return of any 
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of the clubfoot components as equinus, forefoot adduction, rear foot varus, or cavus requiring further 

treatment. Sætersdal et al. (2017) collected information about relapse surgeries from patient records 

and they defined a relapse as a recurrence of a deformity requiring minor or major surgery.  

 

Dinesh et al. (2017) and Leeprakobboon et al. (2018) investigated different variations of a FAB and 

concluded a low relapse rate with 5.3% and 0% respectively. Recasting to correct relapsed deformity 

followed by bracing for maintenance of correction was reported as treatment following relapses in 

Dinesh et al. (2017). Leeprakobboon et al. (2018) did not report any relapses within the follow up time 

and therefore, neither any additional treatment. Garg and Porter (2009) and Abdi et al. (2017) evaluated 

the relapse rate of dynamic innervations. Garg and Porter (2009) that presented the dynamic FAB, 

included and specified the additional treatment resulting from relapses. 19% in the experimental group 

had a relapse and all of them were treated with repeated manipulation and casting. One of them 

additionally underwent a second Achilles tenotomy. Abdi et al. (2017) used the accordion hinged DB 

brace and discovered 7.5% relapse rate. The article did not include additional treatments to the feet that 

relapsed and no notation as to why was made. 

  

Table 8. Relapse rate and additional treatments 

Author 

(year) 

Relapse rate Def. relapse Additional 
treatment 

Emara and 
Diab (2015) 

17.46% 
A return of the deformity requiring 

additional treatment 
X 

Abdi et al. 
(2017) 

7.5% 
A return of the deformity diagnosed by 
changes in Dimeglio scores 

 

Garg and 
Porter (2009) 

Intervention: 19% 
Comparison: 39% 

A return of deformity requiring additional 
treatment diagnosed by clinical 
examination.   

X 

Sætersdal et al. 
(2017) 

Intervention: 42% 
Comparison: 24% 

Recurrence of a deformity requiring minor 
or major surgery 

X 

Dinesh et al. 
(2017) 

5.3 %  
A change in Pirani score compared to the 
initial Pirani score 

X 

Leeprakobboon 
et al. (2018) 

0% 
A change in Dimeglio and Pirani scores 
compared to initial scores 

 

Hegazy et al. 
(2021) 

Intervention: 3.3 % 
Comparison: 13.3% 

Return of any of the clubfoot components 
requiring further treatment 

X 
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Emara and Diab (2015), Hegazy et al. (2021), and Sætersdal et al. (2017) presented and used KAFOs as 

their orthotic solution all shared further information regarding interventions required after relapse 

these are presented in Table 8. Hegazy et al. (2021) presented the results of the FERAK compared to the 

traditional DB bar and had the lowest relapse rate of all the KAFOs. A relapse occurred in only one 

clubfoot (3.3%) in the intervention group and required additional treatment consisting of repeat Achilles 

tenotomy and three weeks of casting. In the comparison group, four clubfeet (13.3%) relapsed which of 

two were treated with repeated manipulation and one respectively two casts in the two different cases. 

The other two clubfeet that relapsed were a patient with bilateral clubfeet which required a repeat 

Achilles tenotomy followed by three weeks of casting (Hegazy et al., 2021). The KAFO provided by Emara 

and Diab (2015) resulted in relapses of 11 clubfeet corresponding 1746% of the total. Nine of them were 

treated with repeat tenotomy and two were treated with posterior release. The overall highest relapse 

rate was found in the study by Sætersdal et al. (2017) and they presented that 42% of the clubfeet in the 

intervention group, provided with a KAFO, relapsed and required some sort of surgery. Relapse 

surgeries were divided into minor and major surgeries where Achilles tenotomy or lengthening and 

tibialis anterior tendon transfer were classified as minor while posterior or posteromedial release were 

classified as major. Of the total number of clubfeet in the intervention group, 33% underwent a minor 

surgery and 9% a major. In the comparison group treated with traditional bilateral FAB, the number of 

relapses requiring surgery was 24%, 14% were minor and 10% were major. 

Adherence of the orthotic solution  

Table 9 presents the wearing time, adherence rate and complications that have a correlation with the 

adherence rate for each orthotic solution and the comparison group. All the articles included in this 

systematic review present adherence to the orthosis through parent-reported wearing time. Most 

articles have a recommended wearing time of 23 hours per day the first three months and thereafter 

during night-time and naps until four years of age (Abdi et al., 2017; Dinesh et al., 2017; Garg & Porter, 

2009; Hegazy et al., 2021; Leeprakobboon et al., 2018). Garg and Porter (2009) elaborate on this 

further, explaining that they ideally see the patients wearing the braces during nap and night-time until 

four years of age, but in reality, the orthoses are diminished earlier as adherence is lowered with 

advanced age. Sætersdal et al. (2017) do not specify number of hours but recommends following the 

bracing protocol including day and night-time use for the first three months and during night-time until 

four years of age. Neither Emara and Diab (2015) specify a recommended wearing time in number of 

hours but rather as full-time use the first three months and a subsequent reduction to part-time use. 

Through guidance of Garg and Porter (2019), that present their wearing time as full time use and equals 

it to 23 of 24 hours per day, it is concluded that all articles recommend a wearing time of 23 hours per 

day the first three months.  

 

Abdi et al. (2017), Dinesh et al. (2017), Emara and Diab (2015) and Garg and Porter (2009) define the 

orthotic use as adherent only when the participants are completely following the prescribed instructions 

regarding the wearing time. Leeprakobboon et al. (2018) classify adherence as usage of the brace for 

more than 15 hours over the first three months. The classification of adherence in Sætersdal et al. (2017) 

and Hegazy et al. (2021) differs from the others consisting of a scale with three grades instead of only 

adherent or non-adherent. The grades in the study by Sætersdal et al. (2017) are stated as poor/non-

compliant, fair or good and are dependent on the wearing time and wearing duration over the years. 

Poor equal less than six hours per night or less than two years, fair equal more than six hours per night 

and more than two years, and good equal more than 10 hours per night until four years of age. Hegazy 

et al. (2021) presents the grades as grade 0 (bad compliance), grade 1 (intermediate compliance), grade 

2 (good compliance). This grade is dependent on the orthotic wearing time and discipline to follow up. 

 

All participants in Emara and Diab (2015) were adherent with the orthosis and no complications were 

reported. During the first three months Leeprakobboon et al. (2018) present a mean wearing time of 16 

hour per day resulting in an adherence rate of 67%. Dinesh et al. (2017) presents a 94.7% adherence rate 

within the first year, only two participants were non-adherent with the orthosis. The adherence rate 

from Abdi et al. (2017) was 89.7% and for Garg and Porter (2009) it was slightly lower with 81%. In Garg 
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and Porter (2009) the study group had seven dropouts. They present that if they were to assume that all 

of the dropouts where non-adherent the adherence rate would be 71%. This is still higher than the control 

group with an adherence rate 47%. In Hegazy et al. (2021) the parents of the study group reported good 

and intermediate compliance in 86.7% of the cases compared to the control group where the rate was 

66.7%. Sætersdal et al. (2017) presented that in the study group, 87% were graded as “Good” or “Fair” 

while the control group scored 76%. A correlation between adherence rate and relapse rate was 

presented in totally four of the articles (Abdi et al., 2017; Dinesh et al., 2017; Garg & Porter, 2009; 

Hegazy et al., 2021). Sætersdal et al. (2017) found no correlation between the adherence rate and number 

of relapses. 

 

As seen in Table 9, movement restriction, skin condition and sleeping problems were included in all 

articles except for Sætersdal et al. (2017) as a measurement to assess complications with the orthotic 

treatment. Skin breakdown was the most assessed complication and was assessed in Abdi et al. (2017), 

Dinesh et al. (2017), Garg and Porter (2009), Hegazy et al. (2021) and Leeprakobboon et al. (2018) and 

may have affected the orthotic adherence. Abdi et al. (2017), Dinesh et al. (2017) and Hegazy et al. (2021) 

found no skin complication related to the orthoses used in any of the participants. Garg and Porter 

(2009) defined skin complications as ulceration or blistering inhibiting the use of orthosis until healed. 

This occurred in two participants in the study group and in 11 of the participants in the control group. 

Leeprakobboon et al. (2018) reported one case out of 30 participants with skin complication in their 

study group. Abdi et al. (2017), Emara and Diab (2015) and Hegazy et al. (2021) assessed movement 

restrictions and reported increased tolerance to the orthosis by the child through the better freedom of 

motion of the lower limbs. Abdi et al. (2017) explain that movement restrictions affect the adherence 

rate. The dynamic FAB, accordion DB hinge provided in the study enables crawling but keeps the feet 

connected and in external rotation. In the study by Hegazy et al. (2021), the connecting bar affected the 

ability to roll over during sleep which the parents reported to cause sleeping problems in most of the 

children. No problems with movement restrictions were reported in the study group provided with the 

FERAK because the feet were not connected with a bar which enhanced movements and thereby also 

the increased the adherence (Hegazy et al., 2021). Leeprakobboon et al. (2018) report sleeping problem 

using the DUTh brace as a reason for non-adherence.  
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Table 9. Adherence of the different orthotic solutions as reported by the included studies 

Author (year) 
Adherence rate 
(%) 

Parent- reported 
wearing time 

Recommended wearing 
time (3 first months) 

Movement 
restrictions  

Skin 
condition  

Sleeping 
problems  

Emara and Diab (2015) 100%  X 
(Full time) Night and sleep 
until 4 years 

X   

Abdi et al. (2017) 89.7% X 
(23h/day) Nightly use for 
up to 4 years 

X X  

Garg and Porter (2009) 
Intervention: 81% 
Comparison: 47% 

X 
(23h/day) Nightly use for 
up to 4 years 

 X  

Sætersdal et al. (2017) 
Intervention: 87% 
Comparison: 76% 

X 
(Day and night) Night-time 
until 4 years of age.  

   

Dinesh et al. (2017) 94.7 %  X 
(23h/day) Night and during 
naps 

 X  

Leeprakobboon et al. 
(2018) 

67%  X 
(23h/day) Part-time use 
during naptime and night-
time 

 X X 

Hegazy et al. (2021) 
Intervention: 86.7% 
Comparison: 66.7%  

X 
(23h/day) 12 hours at night 
and 2-4h/day (during naps) 

X X X 
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Garg and Porter (2009), Hegazy et al. (2021) and Sætersdal et al. (2017) all included a comparison 

group. The name and the design of the orthotic intervention and the comparison orthosis can be seen 

in Table 6. Both Garg and Porter (2009) and Hegazy et al. (2021) state that they compare towards a 

DBB, but when reading the articles, the DBB in question differs in the reports. Hegazy et al. (2021) 

have a DBB not presented in written format but when looking at the pictures, this orthosis consists of 

two custom made AFOs connected to a bar and not the standard of the shelf boots and bar. Garg and 

Porter (2009) on the other hand, present a picture of the traditionally used boots and bar for their 

comparison group. Sætersdal et al. (2017) present their comparison group that are assigned a bilateral 

brace to be using the Markell boots and bar or the Alfa flex brace. The Markell type is a traditional 

boots and bar design, but the study does not present what the Alfa flex brace is.  

Correlation between relapse rate and adherence rate 

A correlation between adherence and relapse rate was presented in four articles (Abdi et al., 2017; 

Dinesh et al., 2017; Garg & Porter, 2009; Hegazy et al., 2021). These articles and the number of non-

adherent and adherent relapses is presented in Table 10. In Hegazy et al. (2021), one participant in the 

study group had a relapse and the parents reported non-adherence to the brace protocol. All four 

relapsed feet in the control group were also non-adherent to the orthosis. In the study by Dinesh et al. 

(2017) one participant did not adhere to the orthotic treatment and experienced a relapse of the 

deformity. The study concluded that non-adherence was the major factor affecting relapses. Abdi et al. 

(2017) had 11 participants with a relapse, seven of them were non-adherent with the orthotic treatment. 

The same number of relapses and non-adherent relapses were observed in the study by Garg and Porter 

(2009).  

 

Table 10. Number of non-adherent and adherent relapses  

Author (year) No. of relapse 
No. non-
adherent 
relapses 

No. adherent 
relapses  

Emara and Diab (2015) 11 NA NA 

Abdi et al. (2017) 11 7 4 

Garg and Porter (2009) 11 7 4 

Sætersdal et al. (2017) 
Intervention: 19 
Comparison: 21 

NA NA 

Dinesh et al. (2017) 1 1 0 

Leeprakobboon et al. (2018) 0 NA NA 

Hegazy et al. (2021) 
Intervention: 1 
Comparison: 4 

Intervention: 1 
Comparison: 4 

Intervention: 0 
Comparison: 0 

 

Critical appraisal results 

In Table 11, each article along with the study design is presented. There were only two of the seven 

articles that stated the study design. The studies by Garg and Porter (2009) and Hagazy et al. (2021) 

where in accordance with the descriptions of their manuscripts respectively categorised as a case-control 

study and RCT. The other five studies did not mention any study design and therefore had to be 

categorized in accordance with the JBI CAT’s criteria to allow for the most suitable critical appraisal 

template to be used. The definition of case series is inconsistent across medical literature which has led 

to difficulties in assigning case series in the hierarchy of evidence and identifying a suitable appraisal 
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tool (Moola et al., 2020). The studies by Emara and Diab (2015), Abdi et al. (2017), Dinesh et al. (2017), 

and Leeprakobboon et al. (2018) where identified as cases series because they consist of patient groups 

with the same diagnosis (Clubfoot), are followed prospectively or retrospectively, using an intervention 

and do not include a control group. Moola et al. (2020) define a case series as a study where the sample 

consists only of patients with a certain disease or disease-related outcome. Further they explain that all 

individuals participating usually receive the same intervention and the study has no control group. The 

study by Sætersdal et al. (2017) was identified through JBI CAT as a prospective cohort study. The study 

is prospective and follows two groups of participants to assess the differences in outcome from using 

two different orthotic solutions (Moola et al., 2020; Sætersdal et al., 2017). The JBI CAT’s checklist 

questions and answers for the four different study designs can be seen in Appendix 4. The articles were 

first assessed individually, then a deliberation to decide the final answer was conducted between the two 

authors.   

 

In Table 11, the scores given based on the level of evidence through SIGN and the study design of each 

included article can be seen (Baker et al., 2010). Four of the articles were scored a three which is the 

second lowest level of evidence. They received this number only based of the study design being a cases 

series (Abdi et al., 2017; Dinesh et al., 2017; Emara & Diab, 2015; Leeprakobboon et al., 2018). The study 

by Emara and Diab (2015) can, as seen in Appendix 4, be ranked at the bottom of all included articles as 

they received the most No answers inducing the highest risks of bias. They did not provide a standard 

and reliable method to measure the initial condition and neither did they provide a clear report of the 

outcomes in the study. Garg and Porter (2009) and Sætersdal et al. (2017) both received a 2-. This is 

because neither of the articles had a valid and reliable way of measuring the outcomes. Furthermore, 

Garg and Porter (2009) did not identify confounding factors while Sætersdal et al. (2017) did not have 

two groups that where completely similar at baseline all this information can be seen by looking at the 

answers from the JBI CAT in Appendix 4. The RCT by Hegazy et al. (2021) is the article included with 

the highest level of evidence which received a 1-. The two treatment groups had a different variation of 

unilateral and bilateral cases which makes them non-similar at baseline and therefore induce risk a bias. 

Detailed reasons for assessing it as an RCT with a high risk of bias can be seen through the answers in 

Appendix 4. (Hegazy et al., 2021). The SIGN grade of recommendation for this systematic review is D 

because this review is mostly based on studies of evidence level 3 (Baker et al, 2010). 

 

Table 11. Study design and score for level of evidence SIGN 

Author (year) Study design Timeline of study 
Score: level of 

evidence 

Hegazy et al. (2021) RCT Prospective 1- 

Sætersdal et al.  (2017) Cohort study Prospective 2- 

Garg and Porter (2009) Case-control study Prospective  2- 

Abdi et al. (2017) Case series Retrospective 3 

Dinesh et al. (2017) Case series Prospective 3 

Emara and Diab (2015) Case series Prospective 3 

Leeprakobboon et al. (2018) Case series    Prospective 3 
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Discussion  

Interpretation of the results  

The aim of this systematic review was to investigate if there is an alternative orthotic treatment for 

pediatric patients with clubfoot that show the same maintenance of correction as the benchmark Ponseti 

method treatment, but with higher adherence. The results of this thesis clearly indicate that there are 

orthotic alternatives out there, but the combination of low-level of evidence and the lacking 

standardization of measurements for adherence rate and relapse rate leads to issues drawing 

conclusions to recommend an orthotic alternative. 

 

Through a long term follow up study of the Ponseti method published by Rastogi & Agarwal (2021) it 

was concluded that the relapse rate was 47%. The results of this study show that all orthoses included 

in this systematic review have demonstrated a lower relapse rate than the Ponseti method. It should 

however be taken into consideration that the study by Rastogi & Agarwal (2021) included 1122 clubfeet 

and stretched over 14.5 years, while the studies included in this review only had a follow up period 

between 12 months till 9.3 years. Information provided by Ponseti (2002) states that the drastic 

decrease in the collagen synthesis occurs at around an age of five, and therefore a relapse seldom 

occurs after this age. The follow up period for all articles except the study by Sætersdal et al.  (2017) 

should have been increased to provide the actual relapse rate of the orthotic solution.  

 

The adherence rate for the standard DBB falls between 59%-70% (Dobbs et al., 2004; Chen et al., 2007; 

Thacker et al., 2005). All articles, except the study by Leeprakobboon et al. (2018), concluded an 

adherence higher than the upper threshold of the numbers presented for the DBB. The authors do 

believe that the adherence rate of 67% presented in Leeprakobboon et al. (2018) would be even lower if 

they were to use the same definition of adherence as most of the other articles do. Leeprakobboon et al. 

classify adherence as usage of the brace for more than 15 hours over the first three months, even though 

they recommend using the orthosis according to the bracing protocol. This threshold for adherence is 

the lowest of all the included articles. They explain that the mean wearing time for all the participants is 

16 hours per day for the first three months which the authors believe would, with another adherence 

definition, result in a lower adherence rate than the 67%. Emara and Diab (2015) provided a KAFO 

solution for 63 patients with 63 clubfeet and therefore only unilateral clubfeet were included. They 

present an adherence rate of 100%. The authors believe that if they would have included patients with 

bilateral clubfoot, the adherence rate would have been lower due to the bulkiness.  

 

The result of this systematic review supports a link between adherence and relapse rate which is 

presented in Table 9. Leeprakobboon et al. (2018) did however combine the lowest adherence rate of 

67% with the lowest relapse rate of 0%. The study only had a follow up period of 12 months which is 

the shortest of all included articles. Due to the extent of the college synthesis as explained earlier, there 

are multiple years after this study was finished where relapses could have occurred. The link between 

adherence and relapse has been shown before, where bracing has been established as the most 

important aspect influencing recurrence of the deformity (Göksan et al., 2017; Jowett et at., 2011). 

Sætersdal et al. (2017) had the highest threshold of classifying a relapse but still presented the highest 

relapse rate. A relapse was detected first when major or minor surgery was required as compared to 

the other articles that presented it as a need for any additional treatment. This adds questions 

regarding bias of the relapse rate results since it might have been even higher by using the other 

articles definition. If we dive into the results of the article with the highest level of evidence included in 

this study, the RCT by Hegazy et al. (2021), the results of both relapse rate and adherence rate 

outperforms the Ponseti method and DBB results presented earlier (Rastogi & Agarwal, 2021; Dobbs 

et al., 2004; Chen et al., 2007; Thacker et al., 2005). If we look at the result of the studies that included 

a comparison group, all the alternative interventions presented both better adherence rate. In 

Sætersdal et al. (2017) the relapse rate was higher for the intervention group. Garg and Porter (2009) 

compare towards a tradition DBB, but Hegazy et al. (2021) use two AFOs connect to a bar. This 
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orthosis is therefore a modification to the DBB and could result in other outcomes. Sætersdal et al. 

(2017) provide the Markell brace design, a traditional boots and bar, for the majority of the patients. 

However, eight patients used the Alfa flex brace. Based on the authors clinical experiences, this is a 

dynamic orthosis and therefore could have influenced the outcomes. 

 

Complications with the orthotic treatment was included in all articles except for the study by Sætersdal 

et al. (2017). Movement restrictions and skin complications were the most assessed and these two factors 

can have a connection to the orthotic design. Movement restrictions were reportedly lowered in the 

study by Hegazy et al. (2021) for the children using the KAFO than the comparison group using a 

connected bar since it enables rolling over more easily. Faulks and Richard (2009) and Göksan et al. 

(2015) have both described that one of the primary reasons for non-adherence are movement limitations 

for the patient. This also brings up the discussion regarding treatment methods for unilateral cases. 

Following the Ponseti method, the bilateral FAB is used for both bilateral and unilateral cases where the 

non-affected foot is placed in a neutral position (Ponseti & Campos, 2009). The systematic review by 

Agarwal et al. (2021) shines light on the use of unilateral orthosis for both bilateral and unilateral 

clubfeet. They conclude that due to unilateral orthosis being less restrictive, the orthosis might provide 

a better patient adherence than the bilateral orthosis. However, there is insufficient evidence provided, 

and unilateral orthoses are associated with higher relapse rates. This conclusion aligns with the results 

found in Sætersdal et al. (2017). To further investigate this, high-quality studies and long term follow up 

are necessary to provide the full effect of the orthosis (Agarwal et al., 2021). Skin breakdown has been 

reported as an issue associated with bracing in studies (Faulks & Richard, 2009). However, the 

systematic review by Ganesan et al. (2017) bring up other points that can affect the bracing success. 

Through 12 articles, they concluded that the Ponseti method is effective in correcting clubfoot, however, 

relapses occurred in nine of the articles and had a relationship with non-adherence. Furthermore, they 

explain that other risk factors for relapse are low parental educational level, low income, poor socio-

economic status as well as an ill-fitting FAB. None of the included articles in this systematic review 

mentioned any information in relation to these above presented risk factors except for application of the 

orthosis. Dinesh et al. (2017) and Hegazi et al. (2021) both mention application of the orthosis and 

provide information to the parents. Dinesh et al. (2017) further explain that they educate the parents in 

how to apply the orthosis correctly and inform them about the importance of the orthotic use. They state 

that this education could be a reason for the high adherence rate of 94.7%. There is a lack of information 

regarding the provider of the orthosis in all the included articles. Since the orthotists have certified 

education (Socialstyrelsen, 2019) they also have the expert knowledge within this field. Therefore, the 

provider of the orthosis may impact the outcomes.  

 

Limitations of the included articles  

Results of included articles  

There is no standardization in how to measure relapse rate or identifying a relapse. All the included 

articles define a relapse and measure the relapse in different ways. This makes it difficult to draw any 

conclusion in recommendation of orthosis based of the comparison of the results, however, the results 

can still provide indications. The way of measuring adherence rate is also not standardized. The 

adherence rates are measured by parent-reported wearing-time of the orthoses in all the articles, but the 

classification of adherence differs. Also, the way of reporting the wearing time is an issue. Parent-

reported wearing time is not a trustful way to rate the number of hours (Morgenstein et al., 2015; 

Sangiorgio et al., 2016; Richards et al., 2020). However, this is the way wearing time and measuring 

adherence was reported in the studies included in this systematic review.  

 

When comparing the results to the benchmark treatment there is a limitation when comparing off-the-

shelf orthoses with custom-made orthoses. Based on clinical experiences the authors believe that a 

custom-made orthosis is prescribed with the intention to provide the best solution for the patient. This 

has the possibility to follow the patient anatomy better and might therefore allow for better patient 

adherence. However, the custom-made orthoses increase the risk of bias when used in studies because 
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they are handmade, and thereby the design and quality can differ from case to case. Also, the experience 

of the orthotist may vary, which decreases the repeatability of studies with similar orthoses. Since the 

DBB is an off-the-shelf orthosis, the skills of the orthotist inducing bias is limited. The DBB will always 

have the same design and therefore, it can more easily be compared between studies.   

 

Study characteristics of included articles   

Generally, the study periods are short and for some of the include articles the sample sizes was small. 

The small sample sizes could affect the validity of the study and produce inaccuracy of the results. One 

long term follow-up was included with a mean follow up time of 9,3 years. Two other articles had a mean 

follow up of three years or longer, and the follow up time for the four remaining articles was two years 

or less. The excessive collagen synthesis is the reason for the relapse of the deformity and remains active 

until five years of age (Ponseti, 2002). The mean follow-up time is longer than five years only in one 

study which limits the validity of the relapse rates presented in all other articles.  

 

Study design of included articles  

The design of the included studies was stated and ranked in Table 4 to present and clarify the lack of 

high-quality studies. Most of the studies are case series but one case-control study, one cohort study, 

and one RCT were identified. The case studies do not have a control group, lack scientific structure, have 

high researcher bias, are difficult to replicate, and the results are hard to generalize to a larger 

population. The fact that there is a golden standard for treatment of the deformity leads to ethical issues 

treating a patient group with an alternative method with less or no high-quality evidence. Case-control 

studies and cohort studies with retrospective comparison groups have been performed within the field 

and the authors believe this is to circumvent this ethical issue. Garg and Porter (2009) explain that a 

possible drawback of conducting a study with a historical control group is the development within the 

field. Recently the importance of informing the parents about the orthotic use is more understood and 

therefore the increased support through thoroughly educated health care staff can affect the outcomes.     

Limitations of the review process 

This was the first time the authors’ conducted a systematic review and therefore, there was limited 

knowledge and experience of the process and methodology. This is a part of a bachelor’s degree and 

thereby, the project were not performed voluntarily. The clinical experiences are limited to one period 

of clinical placement. This may affect the authors’ perspective of the treatment in different clinics and 

the interpretation of the results. The timeframe for the project was ten weeks, which leads to limitations 

of the extent of this systematic review. A longer period of time could have improved the results by 

screening of a larger number of articles, conducting the search in more databases and a more in-depth 

critical assessment of the articles. Furthermore, the inclusion of articles were restricted to the databases 

and articles available by the Jönköping University library and thereby limited.  

 

According to SIGN’s grade of recommendations there is not enough high-quality studies to classify this 

systematic review higher than the lowest grade, grade D (Baker et al., 2010). The narrow field is a 

limitation for this systematic review and does not allow exclusion of older studies, studies with small 

samples nor, low-level evidence. If all these articles were to be excluded only one article, the RCT, would 

remain. There are two alternatives to achieve a higher grade of recommendation of this systematic 

review. The first alternative is to mainly include studies classified as 2+ in level of evidence, that are 

directly applicable to the population (high validity) and have consistent results (high reliability). The 

other alternative is to include a majority of studies with a level of evidence of 2++.  

 

When conducting the search, all four parts of PICO were included. The Boolean operator AND was used 

to combine the parts of PICO which require more search terms to be included in the articles and 

therefore, less records were identified through the search. There is a risk that the authors have missed 

important search terms due to lack of knowledge within the field before the project was performed and 

thereby, relevant articles may have been left out.  
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Many CATs do not include a checklist for case series since the method is less structured and varies 

between different studies. When selecting the CAT, a model providing checklists for all study designs 

was needed. Through all the different tools the authors investigated, JBI was the only one to achieve this 

criterion. In the systematic reviews by Agarwal et al. (2021) and Ganesan et al. (2017) that both have 

used the PRISMA 2009 checklist, assessing the risk of bias in each individual study was not performed. 

The choice to not assess this risk was motivated by Agarwal et al. (2021), since they only included one 

RCT, and by Ganesan et al. (2017) because they had a few RCTs. As the studies by Agarwal et al. (2021) 

and Ganesan et al. (2017) this systematic review does not include multiple high-quality studies, but a 

critical appraisal was performed. The selected CAT for this systematic review is based on one criterion, 

the availability of checklists for all different study designs, due to the low level of evidence in the majority 

of the articles. A limitation of using the JIB CAT in combination with the SIGN level of evidence is that 

all case series have received the same level of evidence score, the second to lowest, even though the level 

of evidence in the case series varied.  

 

To not have ethical consideration as an inclusion criterion is a limitation of this review process. It can 

send the wrong signals to persons conducting primary studies that it is okay not to have ethical approval 

and not to provide participants with informed consent. If the authors were to reconduct this systematic 

review, ethical consideration would have been implemented as an inclusion criterion even though this 

would have led to fever included articles (World Medical Association, 2018) 

Implications of the results for practice, policy, and future research 

Translation into the clinical practice 

It is clear in the literature that alternative orthotic solutions for clubfoot treatment is used in clinics 

where there are issues with the Ponseti method and the recommended orthotic use. These custom-made 

orthoses have been developed because of issues with patient adherence and consists of both dynamic 

bilateral and unilateral designs. The fact that they are used without the support of high quality and long-

term follow-up studies, indicate that the issue is both widespread and important. To map this issue, the 

clinic systems would benefit from standardized outcomes that the orthotist can answers as to why the 

use of an orthosis is preferred over the other. The information to the parents needs to be concise and 

clear, both as to why the orthotic use is important and why it is important to follow the prescribed 

treatment plan. Furthermore, the parents need to receive clear instructions on the application process 

of the orthotic device so that complications do not occur as a result of an ill-fitting solution.  

 

Future research 

To strengthen evidence produced within the field of orthosis for children with clubfoot, the authors 

noticed some areas within the produced literature in need for improvement and areas lacking research. 

There is a need for higher quality research, and this has been reported in earlier systematic reviews 

(Göksan et al., 2015; Agarwal et al., 2021). The low-quality evidence and the variations of reporting 

included outcomes regarding adherence and relapse rate of orthotic solutions makes it difficult to draw 

any conclusions. To make studies comparable, a standardized definition for identifying a relapse and 

classifying adherence needs to be devised and implemented. Also, due to the excessive collagen 

synthesis, the follow up period of the studies need to increase to provide the complete results of the 

orthotic intervention.  

 

The use of self-reported wearing time induces a risk of bias in the results presented. To minimize the 

risk of parents reporting wearing-times that are inadequate, the use of sensory orthosis could be 

implemented in future studies. These orthoses would provide a more reliable and accurate data and 

thereby reduce the risk of bias. It may induce behavioral changes and has the potential to revolutionize 

the outcomes trough altering the caregivers' behavior towards bracing adherence (Aroojis et al., 2021). 

 

Not all outcomes of the included articles were assessed as the focus was to address adherence in relation 

to relapse rate. Gait analysis was presented in Evgenia et al. (2016) but this study was excluded because 

the participants switch the orthotic solution during the study period. By including gait analysis as an 
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outcome in future research, more valuable information about the feet function after the treatment can 

be evaluated. The different factors that affect adherence to the orthotic treatment need to be identified. 

It is clearly described in the literature that non-adherence has an impact on number of relapses. To 

combat relapses, a mapping of the different factors that influence adherence needs to be performed. 

Most of the included articles in this review did not have a comparison group. To strengthen future 

research, studies need to be conducted which include a comparison group with the only difference being 

the orthosis. It is also important that the studies clearly specify what orthosis they are providing for both 

the intervention and the comparison group.   
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Conclusion 

There are several alternative orthotic solutions being used in clinics around the world. These orthoses 

have been developed because of issues with adherence and the fact that they are used without support 

of high-quality evidence and long-term follow-up studies, shows that the issue is both widespread and 

important. The result of this systematic review indicates that there are orthotic designs that may be 

preferred over the traditional DBB for long-term successful outcomes. All except one orthotic solution 

in this systematic review had both better patient adherence and relapse rate than the previously recorded 

numbers for the benchmark treatment. However, the lack of high-quality evidence and standardization 

to detect and define a relapse and measure adherence makes it difficult to recommend an alternative 

orthosis with the present evidence. Other factors may influence adherence that are not design related. 

One of these factors is the information provided to the parents regarding the application process and 

the importance of following the treatment protocol. All these factors need to be identified and mapped 

so that they can be addressed. Additionally, who applies and distributes the orthotic intervention is not 

presented in any of the included articles. This is an important aspect since the certified orthotist has the 

proper education within this field and it may affect the outcomes.  
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Appendix 4 

Critical appraisal checklist for RCT (Tufanaru et al.., 2020).  
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