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Sammanfattning

Syfte: Syftet med detta arbete ar att undersoka olika ortos-losningar med dess inkluderade resultat for
patienter med kongenital idiopatisk klumpfot.

Metod: En systematisk sokning i databaserna MEDLINE, CINAHL, PubMed and Scopus genomférdes
och visentliga studier inkluderades utefter de forbestamda kriterierna. Inkluderade studiers validitet
och mojliga partiskhet bedomdes samt att relevant data utifrén fragestillningen analyserades och
besvarades.

Resultat: Resultatet presenterade 15 olika typer av ortoser, i 21 olika artiklar. De presenterade
utfallsmétten var inom komplians, &terfall av deformationen, Pirani- och Dimeglio poing,
rorelseomfing samt inom funktionellt resultat.

Slutsats: Baserat pa resultat gar det inte att presentera en 6vervagande slutsats om vilken ortos-16sning
som ger bést resultat. Framtida forskning maste utveckla och framstilla ortoser som tillfredsstéller och
moter patienternas behov.

Nyckelord: Klumpfot, PEVA, behandling, ortos, litteraturstudie



Summary

Aim: The aim with this study is to compare different orthotic solutions for pediatric patients with
congenital talipes equnivarus.

Method: A search in the databases MEDLINE, CINAHL, PubMed and Scopus were made, and studies
was included after the predefined criteria. The included studies were reviewed for risk of bias and
validity, relevant data was extract and analyzed with regards to the research question.

Result: The result was presented on 15 different orthotic interventions in 21 different articles. The
reported outcome measures were compliance, recurrence of deformity, Pirani- and Dimeglio score,
range of motion and functional outcomes.

Conclusion: Based on the results a recommendation cannot be made on what orthosis that gives the
best result. Future research should focus on developing and designing an orthosis that satisfies the
patient's needs.

Keywords: Clubfoot, CTEV, treatment, orthosis, review
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Glossary

DBB= Dennis brown brace

DB= Dobb’s brace

MS= Mitchell shoe

FAO= Foot abduction orthosis

FAB= Foot abduction brace

AFO= Ankle foot orhtosis

SFAB =Stenbeeck foot abduction brace
MPB= Mitchell-Ponseti brace

LLO= Lower leg orthosis



Introduction

During our clinical placement at two different prosthetic and orthotic clinics in Sweden, different
orthotic treatment for children with congenital clubfoot was observed. This made us question why
different orthotic design is used and if there is any proven evidence if it’s leading to any different
outcome. The common congenital deformity clubfoot occurs in somewhere between 1:250-1:1000
newborn children. Even if the misalignment of the foot or feet’s is classified as sever, by giving treatment
early the most cases end up with a good result (Edinger et al., 2019). Untreated cases may, however,
contain lifelong disability, deformity, and pain as describe by Ansar et al. (2018). The primary standard
method used for clubfoot treatment is the Ponseti method. Which includes several parts as
manipulation with serial casting, sometimes Achilles tenotomy and bracing. Foot-abduction braces, as
the Dennis brown brace is considered to currently be the most used brace (Edinger et al., 2019). In
Sweden there is no define national clinical guidelines for treatment of clubfoot. But the Swedish
pediatric orthopedic quality register collect data about the currently used treatment method and its
result, which is presented in their annual reports. When more sufficient data is collected, presented and
analyzed that is thought to be used as a base for national clubfoot-treatment guidelines in Sweden
(SPOQ), n.d). Several systematic reviews are published within the area clubfoot treatment, for example
Ganesa et al. (2017), Gelfer et al.(2019), Jowett et al.(2011) and Zionts & Dietz (2010). While all these
articles either compare the Ponseti method or/and different parts of the Ponseti method, the general
conclusion is that the recurrency of deformity is generated by non-adherence with bracing. The
recurrence rate of clubfoot treated with the Ponseti method differs in research, but it has previous been
stated between 11%-48% (Haft et al., 2007; Morcuende et al., 2004). Despite all previous research, there
seems not to be an agreement of which orthosis that should be used in clinical practice.

Previous research

Within the area of different methods for congenital clubfoot treatment some reviews are published.
Ganesa et al. (2017) compare the Ponseti method with the Kite technique. The Ponseti method indicated
an effective treatment method for correction of clubfoot, but the rate of recurrence was notable high.
Ganesan et al. correlated this with a lack of brace adherence and socioeconomic factors. Systematic
reviews that presents and analysis within the Ponseti methods in itself are for example published by
Jowett et al.(2011) and Gelfer et al.(2019). In these studies, all the different parts of the Ponseti-
treatment are included, such as the serial casting, surgery, and bracing. Both studies demonstrate that
the Ponseti method is the currently best presented method in terms of successfully results, but as well
in these studies non-compliance with the brace is stated as the effect creating relapse of deformity.
Zionts & Dietz (2010) has in their published systematic review focus on the orthotic interventions that
are presented within the Ponseti method. The authors include different alternatives of foot abduction
braces as the Markell brace, Dobbs dynamic and Steenbeek brace. The authors does present different
aspects associated with recurrence of deformity in these foot abduction braces such as nonadherence
with the brace (Zionts & Dietz, 2010). Generally seen, whether it is a systematic review focusing on a
comparison of the Ponseti treatment or an analyzation of the including parts of the treatment, the
evidence in the last decade presents high rates of relapses since lack of brace compliance.



Background

Talipes equinovarus

Talipes equinovarus also known as Clubfoot affect between 1:250- 1:1000 newborn children and is
classified as one of the most common congenital limb deformities. Approximately half of all the clubfoot
cases is bilateral, and approximately 20% of the cases are related with other congenital abnormalities.
The male to female ratio in the deformity is 2:1. No exact cause has been found why clubfoot occurs, but
different factors as environment and genetic inheritance are suspect as contributory. The misalignment
is characterised by sever deformity in forefoot, midfoot and hindfoot. Adductus occurs in the forefoot,
cavus occurs in the midfoot and the hindfoot is affected by a rigid equinovarus. This results in medial
navicular and cuboid subluxation and internal rotation of the calcaneus which displace it from the heel
pad. Plantar, medial, and posterior contractions is created by shortening of the skeletal structure. The
misalignment is also related with hypoplasia in the calf as well as potential leg length discrepancy
(Edinger et al., 2019). Clubfoot is divided into three different types: idiopathic which means that there
is no known reason for it, neurogenetic which means that it is secondary due to a neurological condition
like cerebral palsy and syndromic which means that it is due to another underlaying syndrome. Often
children get diagnosed with ultrasound during the pregnancy but can also be diagnosed at or after birth.
Children born with clubfoot needs to be treated and the treatment generally is divided into two parts,
casting followed by bracing (John Hopkins University, 2021).

Methods for correction

Nowadays the most common way for treating clubfoot is by using the Ponseti method but historically
other methods such as the French functional method and the Kite technique has been used. The French
method included stretching, assisted movement, and taping for maintenance. The Kite technique
included long leg casting for manipulation and maintenance. But as these methods has been insufficient
to reduce the deformity in a large proportion the Ponseti method has been introduced, and now used as
a standard method (Edinger et al., 2019). The Ponseti method treats the affect foot or feet by
manipulating and holding through plaster casting. The effected foot is in generally casted five to seven
times and each time the foot is corrected more until it is fully corrected or even overcorrected since the
chance of relapse is high. The last cast is used for about 3 weeks. This procedure takes about two months
if the case is not classified as severe. In most cases an Achilles tenotomy is done in conjunction with the
last casting procedure to allow full ankle dorsiflexion. Then as ending the treatment an orthosis should
be used. The first three to four months the brace is used around 23-hours per day. Then during sleep
for the following years, number of years varies individually, but often somewhere between 2-5 years.
The function of the orthosis it to maintain and hold the affected foot. By using an orthosis, the chances
of getting a deformity relapse are decreased (Edinger et al., 2019). The splint that is often used after the
casting procedure is called a Dennis Brown splint and is named after an Australian surgeon. The
orthosis is also referred to as the foot abduction brace. The splint is made from two boots and a bar. The
boots are placed on the bar and should be shoulder length from each other (The Royal Children’s
Hospital, 2007). A common setting could be 70° external rotation and 15° dorsiflexion (Edinger et al.,
2019).

The Swedish pediatric orthopedic quality register describes 3 different orthotic interventions used for
clubfeetin Sweden, the foot-abduction-orthosis, knee ankle foot orthosis and the ankle foot
orthosis (SPOQ, 2018). The registry has in their annual reports not state if it is any correlation
between used orthotic design and result (SPOQ, 2019). The biomechanical principal behind most of the
designs and used orthoses includes external forces on the affected foot creating pronation, dorsiflexion,
abduction, and an external rotation. In addition to the mentioned orthoses other interventions has been
used, for example the shoes with straight or reverse lasts (Edinger et al., 2019).

Terminology within orthotic device

The international organization for standardization (ISO, 2020) has a standard of general terms that
should be used for description within external orthoses. An orthosis should describe the body and joint
that is encompassed. The orthosis should also be referred to as if it is prefabricated or custom fabricated
and its biomechanical function. The biomechanical function can for example be to aim for prevention,
maintenance or reduction of deformity (ISO, 2007).



Reported outcome following clubfoot correction

How researchers and clinicians use, measure, and evaluate the result of clubfoot treatment differ
significantly. In Gelfer et al. (2020) systematic review the authors present and analyze the used
outcome measures within idiopathic treatment according to the Ponseti method. In total the review
present 36 different outcome measures (Gelfer et al., 2020). Below is a presentation of some of the
commonly used outcome measures.

Recurrence of deformity

Recurrence of the clubfoot deformity that occurs at or after the initial treatment is commonly described
as an outcome following the Ponseti method. The proportion of patients that suffer from recurrence
differ, Morcuende et al.(2004) present a relapse rate of 11% and Haft et al. (2007) presented a relapse
rate of 41%. Dobbs et al.(2004) also describe that the risk of recurrency is primarily during the orthotic
procedure before the age of 4 years.

Compliance with the brace

There are different ways to investigate compliance, in the study done by Garg & Porter (2009)
compliance is measured based on how adherent the patients and parents are to the treatment protocol
based on reported hours of use. Other ways to measure compliance can be pressure sensors in the
orthosis (Kuzma et al., 2020) and parents’ ability to take on and off the orthosis (Manousaki et al.,
2016).

Pirani score

A way to measure the outcome of the Ponseti treatment is to use the Pirani scoring method. Pirani uses
a score from 0-1 for each category, where 0 is normal, 0.5 is abnormal and 1 is severe abnormality. The
maximum score can range from 0 to 6 where 0 is no deformity and 6 is severe deformity. When
conducting this test six different characteristics for clubfoot is evaluated at and they are divided between
signs in the hindfoot and signs in the midfoot. The hindfoot is scored in posterior crease, amount of
flesh in the heel, rigidity of plantarflexion. The midfoot is scored based on crease on the medial side of
the foot, curvature of the foot and how prominent the talus bone is (Dyer & Davis, 2006)

Jain et al. (2017) has done a study regarding the validity of the Pirani score and concluded that it is a
reliable assessment tool. Gelfer et al. (2019) have demonstrated that the Pirani score is a reliable way
for surgeons to assess a clubfoot during treatment, thereby not yet validated for assessment done by
other healthcare professions.

Dimeglio score

Dimeglio score is used for an assessment of clubfeet, grading on a scale of 0-20, where 0 is a corrected
foot and 20 is the most severe clubfoot. The scoring is divided into 4 different parts: equines, varus,
rotation around the talus and adduction of forefoot. Each of these can get a score of 0-5, 0 being no
deformity and 5 being severe deformity. The scores can later be divided into severity where 0-5 is grade
1, 5-10 being moderate deformity and grade II, 10-15 being severe feet and grade III and 15-20 being
very severe feet and grade IV. This method includes a checklist and there is training material for new
users of the Dimeglio score (Diméglio et al., 1995).

PBS- score

The Swedish pediatric orthopedic quality register present PBS-score as a way of scoring a foot based on
its appearance and function. This is a validated test for children with clubfoot. This scoring system is
explained as a way of assessing ambulating children that have a history of clubfoot and should therefore
not be used when assessing an infant (B6hm & Sinclair, 2019).

Functional outcome score

Another way to assess clubfoot in children is the Functional outcome score. This assessment method is
like the PBS-score, looking at ambulating children and should therefore be used on children that has
already gone through correction of clubfoot and is not relevant when looking at assessing a foot during
the treatment (Dietz et al., 2009).



These presented outcome measures are only a selection of several different outcomes that are used
within research and clinical practice of clubfeet-treatment (Gelfer et al., 2020). All these outcomes
provide good conditions for evaluation of the treatment. However, this also creates difficulties when it

comes to comparisons between different studies since all the presented outcomes are not translatable
to each other.
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Aim

The aim of this thesis is to investigate how different orthotic interventions for pediatric patients with
idiopathic congenital talipes equinovarus differ in outcomes, including maintenance of foot alignment,
foot mobility as well as compliance-rate.

Research question

In pediatric patients with congenital idiopathic talipes equinovarus does the traditional treatment of
foot abduction orthosis compared to other presented orthotic interventions create a different result in
reported outcomes?
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Method

As described by Dickson et al. (2017) a systematic review has the design to detect and assess the
primary available evidence in a research area. Thereby a systematic review was chosen as study design
to address the aim and research question. The PRISMA Checklist for systematic reviews from 2009
was followed for structure during the process (Liberati et al., 2009).

Research question

The research question is developed from the PICO-model, which is commonly used when structuring a
clinical research. PICO is an acronym where the P stands for population, I stand for intervention, C
stands for comparison and O stands for outcome. By using this method, it could easily be broken down
into the different parts that was going to be investigated (Del Mar et al., 2017). In this project the
population were children with congenital idiopathic talipes equinovarus and the intervention was foot
abduction orthosis compared to other orthotic interventions and the outcome was not specified, instead
all reported outcome measures was of interest.

Eligibility criteria

After deciding the research question and area of interest the criteria for inclusion and exclusion were
determined. The different criteria”s were based on the main concepts from the research question.

The included scientific articles all needed to be peer reviewed and written in English. All the articles
also needed to be available in full text through Jonkoéping University library. The population of
interested were participants with bilateral or unilateral congenital idiopathic talipes equinovarus,
diagnosed before, at or after birth. All the patients needed to be treated according to the Ponseti method
and thereby the treatment needed to include an orthotic intervention. The gender, age or ethnicity of
the patients was not considered relevant as inclusion or exclusion. Reviews were excluded as well as
articles published before the year 2000. The reason for only including evidence published after the year
2000 is based on the large research increase within this area that has taken place in the last two decades
(Gelfer, et al., 2019).

Search strategy and data collection

An image of the final search can be seen in appendix 1, it includes all used terminology, MeSH-terms
and number of hits for each database. Before the final search were compound and conducted, different
scoping searches were made. Which are more simplified searches for prescribing the authors an
overview over the published evidence, terminology and key issues withing the topic (Pilkington &
Hounsome, 2017). Based on the scoping searches the final search begin to be constructed. The desired
databases were MEDLINE, CINAHL, PubMed and Scopus as these are covering much in health science
(Monash University Library, 2021). In discussion with Jonképing University Library these databases
were confirmed as most relevant within the topic. The base in the final search was the research question
that earlier were divided and structured according to the PICO-model. According to Booth (2017) a
search can be conducted based on only the words in the PICO, but synonyms can also be included to
make a broader search. It is common to only include the population (P) and the intervention (I) when
conducting a search (Booth, 2017). As this project is based on a comparison between different orthotic
interventions the authors desired to include the comparison (C) factors as well. In this case the search
based on the desired PICO would be: P as children with congenital talipes equinovarus, I as foot
abduction orthosis (often referred to Denis brown splint) and C as other orthotic solutions. In this
project the O included all types of outcome measures but were desired to not include in the final search
since the scoping searches identified a much smaller number of articles.

In all databases different searches was done for the synonymous of the population, intervention, and
comparison. This was done separably to investigate the amount of result and its relevancy. Medical
subject hedings (MeSH) were included in the allowing databases. As Dundar & Fleeman (2017b)
describe, MeSH-terms is based on catalogues on different subject headings. By adding MeSH-terms
different terminology within the same concept will be detected in the result, which gives the opportunity
for a more comprehensive search (Dundar & Fleeman, 2017b). In MEDLINE and CINAHL MeSH-terms
was marked by MH and brackets. The MeSH terms was put in quotation marks to indicate that the
whole fraise should be coherent. Between synonyms OR was used and between different subjects AND
was used. In PubMed the MeSH terms was identified by [MeSH] and the word in quotation marks to
make sure that the words was coherent in the search. In Scopus the function of medical subheading

12



does not exist, the terms and synonymous were thereby separated and added for a broader search.
Quotation mark was used for indication that the words needed to be coherent. When all the terms were
combined the final search were made.

Articles that were written earlier than 2000 was directly excluded and results that was written in
another language than English were excluded as well. By PubMed’s exclude function, non-peer reviewed
articles were directly excluded. The final search in all different databases were conducted 2021-03-22.

Screening process

Duplications were removed by the authors manually before the screening process started, see detailed
number of duplications in figure 1. The screening process was done in three parts, that includes
screening of title, abstract and full-text separately (Dundar & Fleeman, 2017a). The first part included
identification and application of the different article-titles against the predetermined
inclusion/exclusion criteria's (see criteria under Eligibility criteria). As a result of that, many articles
that were not consider relevant in terms of the aim could be sorted out. In the next step, the abstract
was read by the authors. Bas on the pre-determined criteria's the different articles were either included
or excluded. The last step was to read the whole study and determine if it was relevant based on the pre-
determined criteria. If a study passed all the three steps whey were included further in the review for
data extraction, quality assessment and data analysis. See detail number of excluded articles present in
figure 1. All these steps were made by both authors independently. The program Rayyan was used to
present the result of articles from the final search. The authors were in that program blinded from each
other’s result when screening the title, abstract and full text. Any disagreement for either inclusion or
exclusion that existed were primarily discussed between the two authors and secondarily with a third
part, in this case the supervisor of the thesis.

Outcome

All the measured and presented outcomes related to the orthotic treatment were of interest in the
analysis of the result. A specific outcome was not specified in this systematic review since this made the
number of articles to limited, which was confirmed in the scoping searches.

Assessment risk of bias

SBUs critical appraisal templates are customized for systematic inspection of methods within different
areas of healthcare (SBU, 2020). In support of identification with potential biases in the included
articles, assessment templates published in (SBU, 2021) were used. Depending on the individually study
design, suitable templates was applied.

In total 7 of the included articles did not state study design, see table 1. In these articles the SBU template
for Assessment of non-randomized studies of interventions (effect of being assigned an intervention)
were used. The authors of this thesis consider that template most appropriate accordingly to the
individually information in the descriptive method sections. In total the three used templates were
“Assessment of non-randomized studies of interventions (effect of being assigned an intervention
(ITT))”, “Assessment of non-randomized studies of interventions (effect of completing an intervention
(per protocol))” and “Assessment of randomized trials (effect of being assigned an intervention (ITT))”,
see appendix 2 for templates. The assessment tables are written in Swedish, but are according to SBU
either fully or partly translated of Cochrane risk-of-bias tools RoB:2 and ROBINS-1 (SBU, 2021). RoB:2
is design for randomized trials (Cochrane Methods Bias, n.d) and ROBINS-I are designed to use in non-
randomized intervention studies (Sterne et al., 2016).

To ensure a common understanding of the included questions within the assessment tool the authors
together conducted a test application of the different templates in three different non-included studies.
When both authors agreed on the implication of all different questions, all 21 studies were appraised
separately and independently. Different bias-related categories such as: bias from randomization or
selection, confounding bias, classification of intervention bias and intended intervention bias, missing
data bias, measuring outcome bias, reported result bias, reporting bias and conflict of interest were
appraised and answered. The applicable answer was “yes”, “probably yes”, “probably no”, “no” or
“information is missing”. An overall assessment as either high, moderate, or low risk of bias was decided
in each category. The individual assessments were presented and discussed between the authors.

Disagreements were investigated and a joint decision was made.
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Internal validity, external validity and precision assessment

An assessment of the internal validity, external validity and precision in the included studies were made
with support of the SBU “granskningsmallar” (translated = review templates), see appendix 3. The
templates are based on question withing the categories internal validity, external validity, and precision.
Each question was multi-answerable and had a defined score. The categories were defined by their total
scores. To ensure a common understanding of the included questions within the assessment tool the
authors together conducted a test application of the different templates in different non-included
studies. When both authors agreed on the implication of all different questions, the assessment of the
included articles was done individually. The individual assessments were presented and discussed
between the authors. Disagreements were investigated and a joint decision was made.

Analysis of data

The primary outcome measures that were demonstrated in the included studies were recurrency of
deformity, compliance with the brace, Diméglio score and Pirani score. Other outcomes that were
included but only appeared in a small number of studies were functional outcomes and range of motion,
see table 5 for a presentation of each studies and their outcome measures.

An analysis of each used and present orthotic intervention was made. Which included the orthosis
design and function, based on the written description and if available also images and videos. The
different orthosis that was equal and not equal in function and design could be identified and presented
in the same category, see figure 2. Recurrence in relation to the used orthosis was in most of the included
articles defined as recurrence of deformity needing additional treatment such as serial casting, Achilles
tenotomy or/and re-bracing. The recurrence rate also described as relapse rate, were in the studies
reported in either number of participants or number of feet. For clarification the results of recurrence
for each article were decided to be presented in percentage of the total number of participants. To be
able to analyze this data it was decided by the two authors to define different percentage limits for low,
moderate, and high rate of relapse. 10% and below were decided as low rate of relapse, at 11% and up
until 49% as moderate rate of relapse and at 50% and up till 100% as high rate of relapse. As previous
studies investigating the recurrence rate of deformity within the Ponseti method has demonstrated big
differences, the authors decided to define low rate of relapse as 10% and below, which approximately is
the value that is presented in Haft et al.(2007) study. The other thresholds had no evidentiary support.

The definition and how to measure compliance and non-compliance differed between the included
studies. For example, some studies defined compliance on which proportion of time the orthosis was
used, while other conducted interviews with the parents/caregivers. Thereby, an analysis of each
individual study and measuring tool was made. Some of the articles also presented skin problems in
relation to the orthotic use. In several of those studies, various skin problems were presented in a
subcategory of compliance. Any reported skin problems were thereby decided by the authors to be
included and analysed in the category compliance. In the same manner as in the analysis of relapse, the
compliance rate was presented in percentage of the total number of patients. To be able to analyze and
draw any conclusions from the individual compliance rate an individual definition of poor-, moderate-
and good compliance was determined by the two authors. The definitions were: poor rate of compliance
as 50% and below, moderate rate of compliance at 51% and up till 84% and good rate of compliance as
at 85% and up till 100%. No evidence was found for guiding when defining the thresholds.

Several studies used the Pirani score or/and Diméglio score for severity grading of the feet before initial
treatment. Only the articles that presented both a score before and after orthotic treatment were
included in the data analysis of these scores. The value before and after bracing was compared
individual since it differed between the studies when the measuring was completed. Since the studies
that included functional outcome used different outcome scoring systems, the result was analysed
individually within the used scoring system. Range of motion were analysed in the study that presented
a value before and after bracing, this value was analysed individual in relation to the orthotic
intervention.

Ethical consideration

According to the World Medical Association (2018) all research including human subjects must follow
the ethical principles stated in Declaration of Helsinki. Before conducting this study, a dialog with
supervisor regarding ethical consideration with this thesis have been made. Appendix 5 has been filled
out for an understanding of the ethical needs for conduction of this study. As this is a systematic
review, no human objects are used to conduct a study, instead it is dependent on other studies and
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their research with human subjects. This means that it must be taken into consideration what kind of
ethical approval the included studies have. This systematic review also includes 4 retrospective
studies. A retrospective study looks back in time to find their participants and is in some countries
therefore said not to be need an ethical approval, since is does not count as an invasive research. 7 out
of 24 articles does not state that they have ethical approval, instead an informed consent from parents
is stated.
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Result

Study selection

When the first search was conducted 140 studies was identified. These studies have later been through
a screening process which can be followed in the figure below. In the end of this screening process there
was 21 studies left. Reasons for exclusion during the screening process was wrong population, wrong
intervention, or systematic reviews as study design.

c
.g Records identified through Additional records identified
_‘;_‘3 database searching through other sources
E (n = 140) (n=0)
c
]
z
Records after duplicates removed
(n=94)
o0
£
s
o
o
Q
v Records screened Records excluded
(n=94) (n=61)
Full-text articles assessed Full-text articles excluded,
F for eligibility with reasons
3 (n=33) (n=12)
&
w - Wrong population (3)
- Systematic review (1)
Studies included in critical - Wrong intervention (8)
appraisal
(n=21)
°
]
3
S Studies included for
[=

analysis of result
(n=21)

Figure 1. Flow chart of screened studies. Made from PRISMA template (Moher et al., 2009).
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Study characteristics

Table 1. Table of included studies and their characteristics. “2” indicating change of orthosis.
Participants include only the participants that were involved at the follow-up.

Study Country of | Study design Participants Orthosis Follow
origin up
time
(avrag
e)
Abdi et al.(2017) Tehran, Iran | Retrospective study 90 Accordion hinge 36
DB months
Berger et al.(2018) | Chiemgau, Retrospective study 45(LLO n=22, FAO LLO, FAO 41,6
Germany n=3) months
Bouchoucha et al. Tunis, Prosepctive study 74 SFAB
(2008) Tunisie
Changulani et UK 66 DBB 18
al.(2006) months
Chong et al.(2014) | USA Prospective 30 (MS static n=15, MS | MS at static 18,7
randomized trial dynamic n=15) abduction brace, months
MS at dynamic
abduction brace
Daun et al.(2018) Malaysia Cross-sectional study 37 (AFO n=18, DBB AFO, DBB, AFO 18,7
n=4 AFO+DBB n=3) +DBB months
Dinesh et al.(2017) | Mangalore, Prospective study 25 SFAB 21
India months
Emara & Cairo, Egypt 71 KAFO (custom- 52
Diab(2015) made) months
Garg & Porter St. Louis, Case—control trial 114 (DFAB n=57, FAB Dynamic FAB, FAB | 24
(2009) USA n=57) months
George et al.(2011) | Liverpool, 27 Unilateral FAO 25
UK months
Janicki et al.(2011) | Toronto, Retrospective cohort 45 (AFO n=17, DBB Static AFO, DBB 60
Canada study n=28) months
Kuzma et USA Prognostic 64 FAO 60
al.(2020) Retrospective Cohort months
Study
Lara et al.(2017) Taubaté, Retrospective 28 (DBB n=16, DB DBB, DB
Brazil Comparative Study n=12)
Leeprakobboon et Khon Kaen, Prospective study 30 DUth brace 30
al.(2018) Thailand months
Manousaki et Lund, Prospectively followed 20 Dynamic KAFO
al.(2016) Sweden cohort study (custom-made) =
Dynamic AFO
(custom-made)
Ramirez et San Paulo, 53 DBB 48
al.(2011) Puerto Rico months
Solanki et India 28 modified AFO
al.(2010)
Seetersdal et Norway Multicenter clinical 115 (FAB, n=64, FAB, Dynamic 42
al.(2012) study Dynamic KAFO KAFO (Custom- months
(Custom-made) (n=45), | made)
other brace (n=6))
Saetersdal et Norway Multicenter clinical 94 (FAB n=62, KAFO FAB, Dynamic 114
al.(2017) follow-up study n=32) KAFO (Custom- months
made)
Thacker et New York, 30 FAO
al.(2005) USA
Zionts, et al.(2012) | Los Angeles, | Prospective study 57 MPB 38,4
USA months
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Result of orthotic intervention

In this study 15 different orthotic solutions could be identified which is specified in figure 2. Orthotic
design and relapse rate for all studies are presented in table 6.
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Figure 2. Diagram that demonstrates number of each orthotic design presented in the included
studies. Vertical axes illustrate how many times each orthotic was used.

Dobb’s brace

A traditional DB was used in one study (Lara et al., 2017) where they included 12 patients. The brace
had the settings of 60°-70° external rotation on the effected side and 30°-40° external rotation on the
non-effected side. They also had a dorsiflexion of 10°-15° on the effected side and the feet was placed as
wide as the patients’ shoulders were. The orthosis was prescribed to be used for full time during the
three first months and then for approximately 12 hours each day and be worn for three to four years.
The rate of recurrence was 8.33%. The authors recommend further use of the orthosis (Lara et al., 2017).

Dennis Brown Brace

DBB was used in seven studies (Reza Abdi et al., 2017; Changulani et al., 2006; Daun et al., 2018; Garg
& Porter, 2009; Janicki et al., 2011; Lara et al., 2017; Ramirez et al., 2011). Garg & Porter (2009) had a
historical control group using the DBB. All studies except Daun et al.(2018) and Garg & Porter (2009)
stated that their settings were 70° external rotation on the effected side and 40°-45° external rotation
on the non-effected side and that the feet was placed as wide as the patients shoulders. Lara et al.(2017)
and Abdi et al.(2017) also included dorsiflexion of 10°-15° on both feet. The most common way was to
prescribe the orthosis was for full time wear during the three first months and then during night and
nap time until four years of age. Daun et al.(2018) did not report the prescribed wear time. Abdi et
al.(2017) had a recurrence rate of 11% while Changulani et al.(2006) had a recurrence rate of 32%, Garg
& Porter (2009) had a recurrence rate of 39%, Janicki et al.(2011) had a recurrence rate of 31%, Lara et
al.(2017) had a recurrence rate of 8.33% and Ramirez et al.(2011)had a recurrence rate of 30%. Daun et
al.(2018) did not report recurrence rate. All mentioned studies recommend to further use the DBB.

Foot abduction brace and Foot abduction orthosis

Three studies used a FAB (Garg & Porter, 2009; Seetersdal et al., 2017; Christian Saetersdal et al., 2012;
C. Setersdal et al., 2012). Garg & Porter (2009) had 57 patients using the FAB while Satersdal et
al.(2012) and Saetersdal et al.(2017) had 64 patients using a FAB. All studies had the orthosis prescribed
to be used full time for three months and then for night and nap time until age four. Garg & Porter
(2009) had a recurrence rate of 19% and Saetersdal et al.(2012) had a recurrence rate of 23.28%.
Setersdal et al.(2012) and Satersdal et al.(2017) recommend the use of FAB.

In total four studies (Berger et al., 2018; George et al., 2011; Kuzma et al., 2020; Thacker, Scher, Sala,
van Bosse, et al., 2005; Thacker, Scher, Sala, Van Bosse, et al., 2005) used FAO as an orthotic treatment.
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George et al.(2011) had a unilateral FAO. Thacker et al.(2005) used a FAO with MJ Markell shoes.
Berger et al.(2018), George et al.(2011), Kuzma et al.(2020) and Thacker et al.(2005) prescribed the
brace to be used for full time for three months and then 10 hours each day for three to four years George
et al.(2011) and Thacker et al.(2005) had the setting of 70° of abduction on the effected side and the
non-effected side was put in 45° of abduction. Both feet were put into 15° of dorsiflexion. George et
al.(2011) had recurrence of 31.4%, Kuzma et al.(2020) had recurrence of 40% and Thacker et al.(2005)
had 57% recurrence.

SFAB was used in two studies (Bouchoucha et al., 2008; Dinesh et al., 2017). Bouchoucha et al. (2008)
brace was set to 60°-70° of external rotation on the effected foot with 15° of dorsiflexion. Dinesh et
al.(2017) had the settings 70° abduction on the effected side and 45° abduction on the non-effected side
and both feet were also put into 15° of dorsiflexion and as wide as the patients’ shoulders. Both studies
prescribed the brace for full time for three months and then night and nap time, but it’s not stated for
how long. Bouchoucha et al. (2008)had a recurrence rate of 11% and Dinesh et al.(2017) had 5.3%. Both
studies recommend the use of SFAB.

KAFO and AFO

Four studies (Emara & Diab, 2015; Manousaki et al., 2016; Satersdal et al., 2017; C. Setersdal et al.,
2012) used a KAFO in their treatment of clubfoot. Emara & Diab(2015) had a static KAFO while
(Manousaki et al., 2016) had joints in the ankle and Setersdal et al.(2012) and Setersdal et al.(2017)
had joints in both the ankle and the knee. Emara & Diab (2015) and Satersdal et al. (2012) prescribed
the orthosis full time for three months and then until the age of four during night and nap time.
Manousaki et al. (2016) prescribed the orthosis for 18 hours each day for the first two months and then
12 hours each day for eight months. Emara & Diab (2015) had a recurrence rate of 17.46% and
Manousaki et al. (2016) had a recurrence rate of 0%. Satersdal et al. (2012) and Satersdal et al.(2017)
had a recurrence rate of 23.28% and in their follow up study (Seetersdal et al., 2017) they concluded that
patients using a FAB had better outcomes after 8-11 years of follow-up but better compliance with the
custom-made dynamic KAFO. The authors in the mentioned studies still recommend the FAB.

AFO was used in four studies (Daun et al., 2018; Janicki et al., 2011; Manousaki et al., 2016; Solanki et
al., 2010). Janicki et al. (2011) had AFO as treatment until the year 2002 when they got new guidelines
to use the DBB. Manousaki et al. (2016) used a custom made AFO with ankle joints. Manousaki et al.
(2016) used the AFO after the initial ten months of using KAFO and for 10 hours each day. They had no
recurrence but only recommend using it if there are problems adhering to a DBB. Janicki et al. (2011)
used the AFO full time until the age of five and had a recurrence of 83%. They do not recommend using
an AFO. Solanki et al. (2010) used a custom-made low temperature AFO that could be remolded when
the patients grow. It was used until the patients started to walk. Solanki et al. (2010) also stated that
their AFO could be used when there are problems with adhering to a DBB.

Other orthotic solutions

MPB static was used for two studies (Chong et al., 2014; Zionts et al., 2012) and MPB dynamic was used
in one study (Chong et al., 2014). Chong et al. (2014) had 15 patients using the MPB dynamic and 15
patients using the MPB static while Zionts et al. (2012) had 57 patients using the MPB static. Both braces
had a quick release mechanism to easier be able to take on and off the bar. Zionts et al. (2012) had the
settings of 60° abduction on the effected side and 30° of abduction on the non-effected side. The shoes
were placed as wide as the patients shoulders. Both studies prescribed the braces to be used full time
for three months and then during nighttime and naps. Chong et al. (2014) reported recurrence in 27%
of the patients and Zionts et al. (2012) reported 28% recurrence.

Berger et al. (2018) used a custom-made LLO on 22 patients. The settings of the LLO were 40° external
rotation to begin with but then ended up with an external rotation of 20° for best result. The braces
were prescribed to be used for 24h/day the first three months and then 10h/day until the age of 3-4.
Relapse rate was not reported. The authors states that LLO can be an alternative for DBB when there
are problems with adherence.

DUTh brace was used by Leeprakobboon et al. (2018). DUTh brace is a custom-made orthosis made
from two footplates attached with a bar. The distance between the plates should be as wide as the
patients shoulders. The setting of the plates is 70° external rotation on the effected side and 40° of
external rotation on the non-effected side. Both feet have 10° of dorsiflexion. The brace is prescribed to
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be used 24h/day for three months and then during night and nap time. Relapse rate was not reported.
The authors recommend the DUTh brace as an alternative in treatment of clubfoot.

Table 6. Table of relapse rate in each study. Green= low relapse rate, yellow=moderate relapse rate,
red=high relapse rate, white=could not define.

Study Orthotic intervention Relapse Relapse
rate rate
graded
Abdi et al.(2017) Accordion hinge DBB 7,50%
Berger et al.(2018) LLO, FAO did not
report
Bouchoucha et al. (2008) SFAB 11%
Changulani et al.(2006) DBB 32%
Chong et al.(2014) MS at static abduction brace, MS at dynamic abduction 27%
brace
Daun et al.(2018) AFO, DBB, AFO +DBB did not
report
Dinesh et al.(2017) SFAB 5,30%
Emara & Diab(2015) KAFO (custom-made) 17,46%
Garg & Porter (2009) Dynamic FAB 19%
FAB 39%
George et al.(2011) Unilateral FAO 31,40%
Janicki et al.(2011) DBB 31%
Janicki et al.(2011) Static AFO 83% _
Kuzma et al.(2020) FAO 40%
Lara et al.(2017)* DBB 8,33%,
DB 5,26%
Leeprakobboon et al.(2018) DUth brace did not
report
Manousaki et al.(2016) Dynamic KAFO (custom-made) —Dynamic AFO (custom- 0%
made)
Ramirez et al.(2011) DBB 30%
Solanki et al.(2010) modified AFO did not
report
Saetersdal et al.(2012) FAB, Dynamic KAFO (Custom-made) 23,28%
Saetersdal et al.(2017) FAB, Dynamic KAFO (Custom-made) did not
report
Thacker et al.(2005) FAO 57%
Zionts, et al.(2012) MPB 28%

20



Result of presented outcomes

The present outcomes that could be identified in the included studies is Pirani score, Dimeglio score,
compliance with brace, range of motion, recurrence of deformity, functional outcome, gait analysis
and reported sin problems. Each individual study and its presented outcome are summarized in table

5.

Table 5. Table of the outcomes included in each study.

Outcome
Study Orthotic Compliance Recurrence | Piraniscore | Diméglio Range Functional
intervention with brace of score of outcome
deformity motion
Abdi et al.(2017) Accordion hinge X X
DBB
Berger et LLO, FAO X
al.(2018)
Bouchoucha et al. SFAB X X X X X
(2008)
Changulani et DBB X X
al.(2006)
Chong et al.(2014) | MS at static X X
abduction brace ,
MS at dynamic
abduction brace
Daun et al.(2018) AFO, DBB, AFO X X
+DBB
Dinesh et SFAB X X X
al.(2017)
Emara & KAFO (custom- X X
Diab(2015) made)
Garg & Porter Dynamic FAB, X X
(2009) FAB
George et Unilateral FAO X X
al.(2011)
Janicki et Static AFO, DBB X X
al.(2011)
Kuzma et FAO X X
al.(2020)
Lara et al.(2017) DBB, DB X X
Leeprakobboon et | DUth brace X X
al.(2018)
Manousaki et Dynamic KAFO X X
al.(2016) (custom-made)
—Dynamic AFO
(custom-made)
Ramirez et DBB X X
al.(2011)
Solanki et modified AFO X X X
al.(2010)
Seetersdal et FAB, Dynamic X X
al.(2012) KAFO (Custom-
made)
Setersdal et FAB, Dynamic X X X
al.(2017) KAFO (Custom-
made)
Thacker et FAO X X X X
al.(2005)
Zionts, et MPB X X
al.(2012)

21




Result of compliance

Table 7 presents those studies that have reported compliance, that includes how it has been measured,
the result for each intervention, the measured rate and its grade of compliance. Four studies gave
examples on how to improve compliance. Changulani et al., (2006) and Chong et al. (2014) stated that
education for the parents including how the brace works and the risks with not using it would improve
compliance. Daun et al. (2018) stated that frequent follow-up until the compliance is high decreases the
risk for low compliance later during the treatment. Berger et al. (2018) tried to implement a bed night
routine in the patients with non-compliance and this showed positive results. Abdi et al. (2017) and
Emara & Diab (2015) both stated that the ability to move the legs independent lowers the risk of non-
compliance.

Six studies (Chong et al., 2014; Dinesh et al., 2017; Garg & Porter, 2009; George et al., 2011; Manousaki
et al., 2016; Ramirez et al., 2011) could find a relationship between non-compliance and recurrence
while two studies (Setersdal et al., 2012; Kuzma et al., 2020) stated that there was no relationship
between non-compliance and recurrence. 2 participants using the dynamic FAB and 11 participants
using the FAB developed skin complication such as skin ulceration and blistering (Garg & Porter, 2009).

Ten studies (Bouchoucha et al., 2008; Dinesh et al., 2017; Chong et al., 2014; Daun et al., 2018; Garg &
Porter, 2009; George et al., 2011; Janicki et al., 2011; Kuzma et al., 2020; Ramirez et al., 2011; Solanki
et al., 2010) did not define compliance. But Bouchoucha et al. stated that 4 patients using the SFAB
irregularly developed heel ulceration (Bouchoucha et al., 2008)

Nine studies (Abdi et al., 2017; Berger et al., 2018; Emara & Diab, 2015; Leeprakobboon et al., 2018;
Manousaki et al., 2016; Saetersdal et al., 2012; Saetersdal et al., 2017; Thacker et al., 2005; Zionts et al.,
2012) defined good compliance as when the patients adhered strictly to the included protocol. One study
(Changulani et al., 2006) defined good compliance as wear time more than 10h/day. The participant
using a FAO in Berger et al. (2018) that reported skin-problem were categorized as non-compliant with
the intervention. The one patient that got affected by a serious cutaneous problem changed to a resin
modified custom-made shoe on the FAO instead. None of the participants using an LLO reported any
skin problems (Berger et al., 2018). One patient using the DUth brace got affected by skin breakdown
(Leeprakobboon et al., 2018). 8 patients using the MPB developed skin problems in relation to the brace
(Zionts et al., 2012).
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Table 7. Table of how studies have reported compliance, which braces that were used and its rate of
compliance. Green= good compliance, yellow=moderate compliance, red=poor compliance, white=
could not be defined.

Wear Medi | Press
Parent and tear | Skin cal ure Does | Orthotic Rate of | Compli
inform of breakd | recor | senso | not interventio | complie | ence
Study ation orthosis | own d r state n nce grade
Abdi et Accordion o
al.(2017) X X hinge DBB 89,7%
Berger et o
al.(2018) X X LLO, FAO 46% -
Bouchoucha et
al. (2008) X X SFAB 94:59%
Changulani et
al.(2006) X DBB 68%
MS at static
abduction
X brace, MS at _
dynamic
Chong et abduction
al.(2014) brace
Daun et X AFO, DBB, ~
al.(2018) AFO +DBB
Dinesh et o
al.(2017) X SFAB 94,7%
KAFO
Emara & X (custom- 100%
Diab(2015) made)
Garg & Porter Dynamic o
(2009) X X FAB, 81%
Garg & Porter
(2009) X X FAB 47%
George et Unilateral
al.(2011) X FAO 77:78%
Janicki et X Static AFO, _
al.(2011) DBB
Kuzma et
al.(2020) X FAO 95%
Kuzma et o
al.(2020) X FAO 77,1%
Leeprakobboo X )
n et al.(2018) DUth brace
Manousaki et Dynamic
al.(2016) KAFO
(custom-
made) o
X —Dynamic 90%
AFO
(custom-
made)
Ramirez et
al.(2011) X DBB 53%
Solanki et X modified _
al.(2010) AFO
Saetersdal et FAB,
al.(2012) Dynamic
X KAFO 61%
(Custom-
made)
Saetersdal et FAB,
al.(2017) Dynamic
X KAFO 61%
(Custom-
made)
Thacker et o
al.(2005) X FAO 70%
Zionts, et
al.(2012) X X MPB }
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Result of Pirani score

The 7 articles seen in table 8, presented Pirani score as an outcome, measured before and after
bracing. In general, all the present articles demonstrated a decrease between the first and last
measured Pirani score. Solanki et al. (2010) did not present a measured mean score before casting.
Daun et al. (2018) and Satersdal et al. (2012) did not present a mean score measured between the end
of the serial casting and initial bracing. Dinesh et al. (2017) presented the mean score after bracing in
two categories, the patient that experienced compliance with the brace and the patients that not
experienced compliance with the brace. Compared with the mean score after casting, the compliant
group demonstrated decrease in mean score of total 0,625. However, the score in the non-compliant
group demonstrated an increase of 0,75.

The patient that used an FAO (Thacker et al., 2005) and DUth brace (Leeprakobboon et al., 2018)
demonstrated a slightly score increase after bracing compared with the measured score after serial
casting.

Table 8. This table present each study including Pirani score, with mean score before and after bracing.

“-“ Indicates that data is not stated. n= number of participants

Study Orthotic Mean score Means score after Mean score after bracing
intervention | before casting
casting
Bouchoucha et al. SFAB 3,4 0,45 0,3
(2008)
Daun et al.(2018) AFO, DBB, 2,18 - 0,19
AFO+DBB
Dinesh et al.(2017) SFAB 3,79 0,65 Compliant group(n=36): 0,025
Non-compliant group (n=2): 1,4
Leeprakobboon et DUth brace 5,6 0,07 0,1
al.(2018)
Solanki et al.(2010) | Modified AFO - 1,095 0,175
Seetersdal et FAB 4,8 - 0,4
al.(2012)
Satersdal et Dynamic 4,8 - 0,6
al.(2012) KAFO
(Custom-
made)
Thacker et al.(2005) | FAO 5,25 0,65 0,75

Result of Diméglio score

The present articles in table 9 included Diméglio score as an outcome measure, measured before and
after bracing. How the authors of the studies have presented the result based on the participants
differs. Bouchoucha et al. (2008) demonstrated a total mean score for all 66 participants. Solanki et
al. (2010) presented the result for each individual affected foot. Thacker et al. (2005) divided the
result into two groups, non-compliant and compliant.

Table 9. This table presents Diméglio score before casting and after bracing. n=number of participants,

“ o«

= data is not stated.

Study Group Orthotic Mean score | Mean score Mean score after
definition intervention before after casting brace
casting
Bouchoucha et al. n=66 SFAB 12,9 1,3 0,7
(2008)
Solanki et al.(2010) Right side, modified AFO - Right side=1,09 Right side =0,11
number of feet Left side =1,1 Left side =0,24
=22
Left side,
number of
feet=21
Thacker et al.(2005) Compliant FAO Compliant Compliant Compliant
group, n =21 group = 14,5 group=3.,5 group=1,0
Non- Non- Non-compliant Non-compliant
compliant,n=9 compliant group=4,0 group=6,0
group=16,0
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Result of functional outcome

Bouchoucha et al. (2008) measured functional score with the functional classification of the Hospital
for Joint Diseases. The mean score before casting were 13 and after full-time bracing 55,4. The follow-
ups that were done in an average of 6,4 months after finished bracing, demonstrated a mean score of

54.

Saetersdal et al. (2017) used and evaluated two different clubfoot questionaries, Laaveg and Ponseti”s
functional rating system and Roye’s Disease-specific Instrument. Both questionaries regarded the
patient’s satisfaction, pain and function and was answered from the parents. The score in total could be
divided between 0-100 in both questionaries. The patients that were using the bilateral FAB
demonstrated higher functional outcome based on the used outcome measurement-tools.

Table 11. Presentation of Bouchoucha et al. (2008) functional outcome.

Study Orthotic Measurement tool Mean score Mean score Mean score
intervention before casting | after full-time | after follow-
bracing up (mean 6,4
months)
Bouchoucha et al. SFAB The functional 13 55,4 54
(2008) classification of the
Hospital for Joint
Diseases
Table 12. Presentation of Saetersdal et al. (2017) functional outcome.
Study Measurement tool Orthotic Score
intervention
Satersdal et al.(2017) Laaveg and Ponseti”s FAB 87
functional rating system
Seaetersdal et al.(2017) Laaveg and Ponseti’s Dynamic KAFO 78
functional rating system
Saetersdal et al.(2017) Roye’s Disease-specific FAB 82
Instrument
Saetersdal et al.(2017) Roye’s Disease-specific Dynamic KAFO 74
Instrument

Result of range of motion

Leeprakobboon et al. (2018) included range of motion as an outcome, it included passive motions in
the ankle dorsiflexion, forefoot abduction, derotation of calcaneopedal block and heel valgus. The
abduction was measured in relation to the hindfoot and calcaneopedal block was measured in the
horizontal plane.

Table 10. Presentation of Leeprakobboon et al.(2018) range of motion.

Dorsiflexion Forefoot abduction | Derotation of Heel valgus
calcaneopadal block
Initial 13,08° 46,38° 28,93° 22,02°
application
12-months 10,95° 47,23° 28,29° 19,25°
follow up

Result quality assessment

Bias is divided into two different sections, randomized studies, and not randomized studies. The
randomized section only included one study. Conflict of interest was assessed as low if both questions
was answered yes, moderate if either of the questions was answered no and high if both questions was
answered no, see questions in appendix 2.

Chong et al. (2014) was the only randomized study included. The study was assessed as a randomized
trial (effect of being assigned an intervention (ITT)) and the bias was assessed from the template that
can be found in appendix 2. The study showed low risk of bias in both randomization and missing data
but had moderate risk of bias based on intended intervention, in measuring outcome and in conflict of
interest. Report bias is high because a study report or registration could not be found.
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Table 2. Table of bias in randomized studies. Green= low risk of bias, yellow=moderate risk of bias and
red=high risk of bias.

Bias Bias Bias Bias Conflict
randomi | Biasintended | missing | measuring | reported of
Study zation intervention data outcome result interest

Chong et al.(2014)

There where 20 studies that was not randomized. These studies where assessed as either not
randomized assigned interventions or as non-randomized studies of interventions (effect of being
assigned an intervention (ITT)) or non-randomized studies of interventions (effect of completing an
intervention (per protocol)). The templates used for assessing bias can be found in appendix 2.
Confounders that could be identify in this review is different parental factors such as education,
economics, and motivation to fulfill the treatment, social factors, esthetic factors with wearing a brace
and the education and learning curve of the medical organization.

3 studies showed low bias of confounders. These studies presented a table of factors that could have
affected the study. 11 studies showed moderate risk of bias. These studies presented possible
confounders but did not discuss them or only had one. 6 studies showed high risk of confounding bias.
These studies did not mention any confounders. 19 out of 20 studies shows low risk of bias based on
selection of participants. Lara et al. (2017) is the only study that indicated high risk of bias regarding
selection of participants. The reason for this is because they chose to exclude any participant that was
not showing brace-compliance from the beginning and therefore might end up affecting the
compliance-result. 11 out of 20 studies showed low risk of bias in classification of intervention. 8 studies
had moderate risk of bias. Sezetersdal et al. (2017) indicate high risk of bias in classification of
intervention because it is a follow-up study based on their previous result and therefore part of the
results already was known when conducting the study. 20 studies showed low risk of bias based on
intended intervention. The bias based on intended intervention is hard to evaluate when it comes to
retrospective studies since there is no way to know if the intervention was intended or changed. 18
studies showed low risk of bias based on missing data. Lara et al. (2017) and Solanki et al. (2010) showed
high risk of bias based on missing data because they did not report the number of dropouts, or they had
a high rate of dropouts. 18 out of 20 studies showed moderate risk of bias in measuring outcome. Two
studies showed high risk of bias. The reason for the bias of measuring outcome is moderate or high in
all studies might be because the intervention is something physical that depends on the design and can
therefore not be changes in a way that blinds the intervention for the person assessing it. Reporting bias
was observed for by inspection if the studies had a study report published before conducted the study
or a study registry. This was done at ClinicalTrails.gov, International Clinical Trails Registry Platform
and EudraCT. There could not be discovered a study report for any studies and therefore all studies are
graded with high risk of report bias. Looking at conflict of interest two studies showed low risk of bias,
10 studies showed moderate risk of bias and 8 studies showed high risk of bias. This is summed up in
table 3.
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Table 3. Table presenting each studies and its assessed risk of bias. Green= low risk of bias,

yellow=moderate risk of bias and red=high risk of bias.

Bias Bias Bias Bias
selectio | classifica | intend measur
Bias n of tion of ed Bias ing
confoundi | partici | intervent | interve | missin | outcom
Study n; pants ion ntion g data e
Abdi et al.(2017)

Berger et al.(2018)

Bouchoucha et al.
(2008)

Changulani et
al.(2006)

Daun et al.(2018)

Dinesh et al.(2017)

Emara &
Diab(2015)

Garg & Porter
(2009)

George et al.(2011)

Janicki et al.(2011)

Kuzma et
al.(2020)

Lara et al.(2017)

Leeprakobboon et
al.(2018)

Manousaki et
al.(2016)

Ramirez et
al.(2011)

Solanki et
al.(2010)

Seetersdal et
al.(2012)

Saetersdal et
al.(2017)

Thacker et
al.(2005)

Zionts, et al.(2012)
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3 studies showed clear external validity. 15 studies showed probable external validity and 3 studies
showed uncertain external validity. 2 studies showed excellent internal validity, 8 studies showed
great internal validity, 7 studies showed acceptable internal validity and 4 studies showed uncertain
external validity. The result of the precision is assessed as probably underpowered study in 20 of 21
studies. This could be an effect of many studies being retrospective and therefore it is hard to calculate
the study power. This is summed up in table 4.

Table 4. Table of internal validity, external validity and precision based on appendix 3. Dark Green=
Clear external validity/Excellent internal validity. Green= Probable external validity/ Good internal
validity/ Premeditated and sufficient study size. Yellow= Uncertain external validity/ Acceptable
internal validity/ Sample size of uncertain adequacy. Red= External validity cannot be assessed/
Uncertain internal validity/ Probably underpowered study.

Study External validity Internal validity Precision
Abdi et al.(2017)

Berger et al.(2018)

Bouchoucha et al. (2008)

Changulani et al.(2006)

Chong et al.(2014)

Daun et al.(2018)
Dinesh et al.(2017)

Emara & Diab (2015)

Garg & Porter (2009)
George et al.(2011)

Janicki et al.(2011)

Kuzma et al.(2020)
Lara et al.(2017)

Leeprakobboon et al.(2018)

Manousaki et al.(2016)

Ramirez et al.(2011)

Solanki et al.(2010)

Satersdal et al.(2012)

Saetersdal et al.(2017)

Thacker et al.(2005)

Zionts, et al.(2012)
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Discussion

Effects of orthotic interventions

The aim of this thesis was to investigate how different orthotic interventions for pediatric patients with
idiopathic congenital talipes equinovarus differ in outcomes, including maintenance of foot alignment,
foot mobility as well as compliance-rate. The results demonstrated that non-compliance had an effect
on recurrence of deformity. Generally, the evidence indicated a high use of several different orthotic
interventions evaluated with different outcome measures. The use of different outcome measures
makes it hard to draw a conclusion of which orthosis that is most suitable to prescribe in clubfoot
treatment. Our initial idea was to investigate only Pirani score as an outcome of clubfoot treatment, but
as the pilot search detected limited number of studies, this idea was remade for an inclusion of wider
ranges of outcomes.

Based on the 21 included studies in this systematic review we can conclude that different orthotic
interventions provided different in outcomes in treatment of idiopathic clubfoot. Compliance was
reported in 20 of the included studies and thereby the outcome measure that were reported in the
greatest number of times. 6 of the included studies did not demonstrate a concrete value of the
compliance rate (Chong et al., 2014; Daun et al., 2018; Janicki et al., 2020; Leeprakobboon et al., 2018;
Solanki et al., 2010; Zionts et al., 2012). The results of these studies were thereby difficult to include in
the result analysis. The definition of poor-, moderate and good compliance as well as, low-, moderate
and high rate of relapse has all weak scientific basis and has no clinical meaning. These definitions were
created solely for support of the result analysis in this thesis. With that said do not use these definitions
as guidelines to evaluate if an orthotic intervention is determinate as useful or not.

But analyzed according to our definition Berger et al. (2018) demonstrated poor compliance with the
FAO and LLO brace. This was the only study that included wear and tear of the orthosis as measure of
compliance in combination with parent information. Moderate compliance was presented in 9 studies
(Changulani et al., 2006; Garg & Porter, 2009; George et al., 2011; Kuzma et al.; 2020, Ramirez et al.,
2011; Saetersdal et al., 2012; Seetersdal et al., 2017; Thacker et al., 2005). Where George et al. (2011)
differentiae in its orthotic design since this is the only unilateral brace of all the other braces that
demonstrated moderate compliance. In terms of the method used for measure compliance, 8 of those 9
studies used caregiver interviews as at least one of their methods. Kuzma et al. (2020) used pressure
sensors in combination with parent interviews, where the interviews demonstrated good compliance
and the pressure sensor moderate compliance. Which might indicate that the information given by
caregivers may be distorted from the truth. But as Kuzma et al. (2020) was the only article that
measured compliance with help of pressure sensors it is difficult to draw a conclusion, thereby future
research might investigate this additionally. Good compliance was demonstrated in 6 studies (Abdi et
al., 2017; Bouchoucha et al., 2008; Dinesh et al., 2017; Emara & Diab, 2015; Kuzma et al., 2020;
Manousaki et al., 2016). 2 of these studies presented SFAB as an orthotic intervention (Bouchoucha et
al., 2008; Dinesh et al., 2017). Abdi et al. (2017), Emara & Diab (2015) and Manousaki et al. (2016) used
a modified version of a KAFO and DDB. These modified orthoses all have been developed to increase
the rate of compliance. In terms of function Emara & Diab (2015) prescribed a static orthosis compared
with the rest that included dynamicity. Abdi et al. (2017) and Emara & Diab (2015) described that
independent movement of each leg increases compliance. This can therefore indicate that it is not the
orthosis dynamicity in itself that increases compliance it might instead be the fact that independent
movement of the legs is available. None of the studies that reported compliance as an outcome
presented it during different time frames. An interesting aspect to investigate further would be if brace
compliance change during treatment time and in different patient ages. Ideas of how to increase brace
compliance has been discussed in a few studies. Aspects that have been brought up is education for
parents and sleep routines. For future research, these presented ideas should be investigated further for
a potentially translation into clinical practice.

Dinesh et al. (2017) and Manousaki et al. (2016) stated that they confirmed an association between
compliance and relapse. High rate of relapse was seen in 2 studies, Janicki et al. (2011) with the static
AFO and Thacker et al. (2005) with FAO. The static AFO had by far the highest rate of recurrence of
misalignment. This is as well the only included study that use a static AFO as orthotic intervention. Of
all the studies that demonstrated low relapse rate three studies (Abdi et al., 2017; Dinesh et al., 2017;
Manousaki et al., 2016) also presented good compliance. Abdi et al. (2017), Dinesh et al. (2017) and
Lara et al. (2017) all used a bilateral orthotic intervention while Manokaski et al. (2016) used a
unilateral. This indicated a tendency of the bilateral braces demonstrating a lower relapse rate. Eleven
studies showed moderate relapse rate (Bouchoucha et al., 2008; Changulani et al., 2006; Chong et al.,
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2014; Emara & Diab, 2015; Garg & Porter, 2009; George et al., 2011; Janicki et al., 2011: Kuzma et al.,
2020; Ramirez et al., 2011: Satersdal et al.,, 2012; Zionts et al.,, 2012). None of these studies
demonstrated poor rate of compliance. On the other hand, a few of these studies did not present a value
of compliance and could therefore not be included in the analysis for any potentially correlations. In
terms of the presented Diméglio score, Pirani score, functional score and range of motion it is difficult
to draw a conclusion since these outcomes are only presented in a limited number of studies.

Another outcome that could not be included in the analysis was the individual mean follow-up time.
The mean follow-up time differed between 18 months to 114 months in the included studies. There was
a number of studies that did not demonstrated the average follow-up time, as well as none of the studies
presented a clear description of their definition of follow-up time. This data was thereby difficult to
interpret and not possible to include in the analyze. An interest aspect to include as well in the analysis
had been the mean follow-up time and possible correlations between it and potential recurrence of
deformity. This is an important factor to include for development in future research within the area. As
previously mentioned by Dobbs et al. (2004), the risk of recurrency with deformity is higher under the
bracing time which shows that there might appeared a correlation in the included studies. By
investigating the available evidence in clubfoot treatment, a strong indication for better outcomes is by
using a brace protocol, including what orthotic intervention to apply in practice as well as directives on
which time period to use it. This is hard to develop with the evidence that is available right now since
the currently protocol differs a lot, but instead this opens for possibilities in future development. We
have great understanding for the different socioeconomic factors in different countries around the
world, this is a factor that needs to be remembered in a potential implementation of protocol since this
can lead to unequal treatments in different social economic groups.

Translation of evidence into clinical practice

7 studies included Pirani score measured before and after bracing. We can clearly see that there is
inconsistency in reporting Pirani score, it differs both when and how they have reported the score.
There was one study (Chong et al., 2014) that decided to not report Pirani score because the result could
not be seen as reliable according to the authors. Even though Pirani score is a validated scoring system
there is a lack on how to report it and how to use in in the medical field which creates results that are
not trustworthy. Also, as previous mention Pirani score is stated to be a validated tool for surgeons. We
have not found a source that demonstrate which profession that adapts and applies the orthoses around
the world, nor what professions that usually are involved in the clubfoot treatment. But to the best of
our knowledge, it is not only the surgeons that are involved. So, for a practical setting this outcome score
probable is not the most appropriate right now. Dinesh et al. (2017) was the only study that reported
Pirani score separated between a compliant group and non-compliant group. This showed a great
difference between the two groups. It would have been interesting if more studies had reported this way
because this would have given us a chance to include this further in the analysis.

The person that is responsible for fitting and evaluation of the orthosis probably gets direct feedback
from parents and patients on the devices advantageous and disadvantages. So, standardize outcome
measures would probably benefit for a systematically evaluation of the orthoses and its result in a
clinical context. As mentioned, there are many indications that non-compliance with the different
braces is appearing in the clinical practice, both demonstrated in this review and in previous research.
But a common method for assessing this is still lacking. As mentioned under non-compliance,
ulceration related to the orthose is appearing for some children in different orthotic designs. Prevention
of ulceration is an important aspect to include in the future development of new interventions, since
this might impact compliance with brace and recurrence of deformity. Even though the research
strengthens the idea of developing one orthosis that is universal for treating clubfoot it is important that
different options and solutions are available, and that the orthotist is inventive when complications
appear. For example, it can be seen in the result that a KAFO can be done in different ways with different
joints. A combination of different orthotic interventions can help when having struggles in brace
adherence or ulcerations. The esthetic aspects of the orthotic designs are not mentioned in any of the
included studies, this can be an important aspect to include in further studies. Even if the treatment of
the children is starting in an early stage of life, these children are growing and developing an own
opinion of the orthosis appearance. Also, what the caregivers thinks about the orthotic appearance can
have an impact on compliance. In treating a diagnosis like clubfoot, it is important that all persons
involved in the treatments process is being heard and especially the caregivers that spend the most time
with the patients. Giving the parents a chance to be involved in the process of casting, choosing patterns
for the orthosis can potentially give them an increased sense of participations.
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There is a big research concern when it comes to evaluating this field of orthotic interventions. The
population of patients with congenital idiopathic clubfoot is rather small, which probably is creating
difficulties when requesting for special study design, such as a randomized controlled trail. In the
included studies in this thesis, 4 articles were stated as retrospectives. Retrospective studies create
research issues in terms of selection bias, classification bias, missing data bias and measuring outcome
bias. Which is the reason for retrospective studies to generally be considered as a having a lower rate of
evidence. The only included randomized controlled trail is the only study that presented study power.
In table 3 it can clearly be seen that almost all studies indicated moderate risk of bias in measuring
outcome. The studies that indicated high risk of bias in measuring outcome did not measure both groups
in the same way. To be able to compare an intervention it is important to make sure that the groups are
the same and handled the same way which was the lack in these studies. Overall few studies presented
confounding factors. The studies that are green is the ones that presented a table with several
confounding factors. This is a great way to present what could have affected the study and something
we think more studies should take use of to eliminate confounding bias.

It is notable that research is taking place and the development in clubfoot treatment is increased the
last decades. Hopefully in the future the deformity is corrected by using a compliant method and as well
minimizing the risk of relapses.

Limitations

A general limitation in the presented outcome measure within clubfoot treatment is the lack of
standardization. That it currently differs so much in what is evaluated and how the evaluation is done
after clubfoot treatment is causing problems when comparisons of different result are to be made. In
this thesis different outcomes such as Dimeglio score, range of motion and functional outcomes score
are only presented in a limited number of studies and thereby not as comparable as for example
compliance. Not included outcomes that had been interesting to investigate are for example gait
analysis. Gait analysis was presented in Manousaki et al. (2016) but was excluded in this systematic
review since that study had a comparison group which did not use an orthosis and was not diagnosed
with congenital clubfoot. By using gait analysis as an outcome measure after bracing, valuable and
interesting factors could be analyzed. Daun et al. (2018) used three different interventions but did not
state an induvial result for the used orthoses. It had been interesting to analyze the induvial designs
instead as a group.

When conducting the quality assessment, we made the decision to use the SBU tool instead of Cochrane
because of the language barriers. We experience problems with interpretation of the Cochrane bias
assessment tool and therefore struggled with the implementation of it. This decision was established
since our first language is Swedish and therefore were thought to be providing a more trustworthy result
using a Swedish template. The language could also have been a risk factor in the data extraction process,
even if both authors understand English ell, potentially misinterpretations can still have appeared.
Since the terminology within orthotic interventions differ hugely it is possible that other ways of naming
an orthosis exist. The final search string was developed with the authors commonly known and seen
terminology within this area.

To be able to conduct an analysis our own definitions of good, moderate and poor/low was done. This
threshold we have done ourselves with only one limited source of information and could therefore be
seen as a result bias. This might have influenced how a study result was analyzed. An example of this is
Bouchoucha et al. (2008), that had a relapse rate of 11%, the limit for good relapse rate was set at 10%.
This made the result form this study being categorized as moderate which could have changed the result.
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Conclusions

In conclusion the studies presented in this systematic review do not provide enough information to
make a judgement on which orthosis to recommend. The great variety of outcome measures create
difficulties for a comparison between orthotic interventions. In a clinical context the previous and
current evidence primarily seems to focus on the outcomes in terms of maintenance of the foot
alignment. This thesis demonstrated non-compliance with the brace as the primary reported outcome
measure. Future research must continue to develop orthotic interventions with focus on brace
adherence for the patients.
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Appendix list
1. Search process
2. Critical appraisal tool
a. Bedomning av icke-randomiserade studier av interventioner (effekt av att tilldelas en
intervention (ITT))
b. Beddmning av icke-randomiserade studier av interventioner (effekt av att fullfélja en
intervention (per protokoll))
c. Bedomning av randomiserade studier (effekt av att tilldelas en intervention (ITT))
3. Validity control tool
4. Form for Self-Assessment of Ethical Issues in Degree Projects1 at the School of Health and
Welfare
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Appendix 1: Search strategy
PubMed: 47 identified articles

P: Congenital talipes I: Foot abduction C: Orthotic solution
equinovarus orthosis
“Clubfoot” [MeSH] OR | Dennis brown OR “Orthotic devices”
Congenital talipes Dennis Brown Splint [MeSH] OR “Foot
equinovarus OR CTEV | OR Dennis Brown Orthoses” [MeSH] OR
OR PEVA AND “Child, | orthosis OR Foot Ponseti brace OR
Preschool’[Mesh] OR | abduction splint OR Ponseti orthoses OR
“Infant”’[Mesh] OR FAB OR Foot Ankle foot orthosis OR
“Infant, abduction brace OR AFO OR Knee ankle
Newborn”[Mesh] OR Foot abduction foot orthosis OR
"Infant, Newborn, orthosis KAFO
Diseases"[Mesh] OR
toddler
Query box
Enter [ edit your search query here
History and Search Details o), Download  j Delete
Search Actions Details Query Results Time
#6 > Search: ((Dennis brown OR Dennis Brown Splint OR Dennis Brown 47  07:51:31

orthosis OR Foot abduction splint OR FAB OR Foot abduction
brace OR Foot abduction orthosis) AND ("Clubfoot" [MeSH] OR
Congenital talipes equinovarus OR CTEV OR PEVA AND "Child,

Preschool"[Mesh] OR "Infant"
[Mesh] OR "Infant, Newborn, Diseases"[Mesh] OR toddler)) AND

[Mesh] OR "Infant, Newborn"

("Orthotic devices" [MeSH] OR "Foot Orthoses" [MeSH] OR
Ponseti brace OR Ponseti orthoses OR Ankle foot orthosis OR
AFO OR Knee ankle foot orthosis OR KAFQ) Filters: from 2000 -

2021

MEDLINE and CINAHL: 29 identified articles

P: Congenital talipes I: Foot abduction C: Orthotic solution
equinovarus orthosis

(MH "Clubfoot") OR Dennis brown OR (MH "Foot Orthoses")
Congenital talipes Dennis Brown Splint OR (MH "Splints") OR
equinovarus OR CTEV | OR Dennis Brown (MH "Orthotic

OR PEVA AND (MH orthosis OR Foot Devices") OR Ponseti
"Infant, Newborn") abduction splint OR brace OR Ponseti

OR (MH "Infant, FAB OR Foot orthoses OR Ankle
Newborn, Diseases") abduction brace OR foot orthosis OR AFO
OR (MH "Child, Foot abduction OR Knee ankle foot
Preschool") OR orthosis orthosis OR KAFO
toddler

Search History/Alerts
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D#
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CTEV OR PEVAAND (MH “Infant, Newborn") OR (MH “Infant
Newborm, Diseases") OR (MH "Child, Praschool”) OR toddler |
AND ( Dennis brown OR Dennis Brown Splint OR Dennis
Brown orthasis OR Foot abduction splint OR FAB OR Fool
abduction brace OR Foot abduction orthosis ) AND { MH "Foot
Orthoses™) OR (MH "Splinis”) OR (MH "Orthotic Devices") OR
Ponseti brace OR Ponseti orthoses OR Ankle foot orthosis OR
AFO OR Knee ankle foot orthasis OR KAFQ )

Limiters - Peer Reviewed; Published Date: & View Results (20) (i View Details
20040101-20201231; English Language

Search modes - Find all my search terms
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Scopus: 64 identified articles

P: Congenital talipes
equinovarus

I: Foot abduction
orthosis

C: Orthotic solution

clubfoot OR
"congenital talipes
equinovarus" OR ctev
OR peva AND
newborn OR infant
OR child OR toddler
OR preschool

"Dennis brown" OR
"Dennis Brown Splint"
OR "Dennis Brown
orthosis" OR "Foot
abduction splint" OR
fab OR "Foot
abduction brace" OR
"Foot abduction
orthosis"

"Foot Orthoses" OR
"Splints" OR
"Orthotic Devices" OR
"Ponseti brace" OR
"Ponseti orthoses" OR
"Ankle foot orthosis"
OR afo OR "Knee
ankle foot orthosis"
OR kafo
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64 document results
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"Splints™ "Orthotic Devices" "Ponseti brace” "Ponseti orthoses” "Ankle foot orthosis” afo "Knee ankle foot orthosis" kafo
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Appendix 2: Critical appraisal tool, in Swedish

a) Bedomning av icke-randomiserade studier av interventioner (effekt av
att tilldelas en intervention (ITT))

1B. Selektion/gruppindelning

Risk fér bias frin ssleikction’ Lig O Mdttlig 0 Hiég O Oacceptabalt hilg
gruppindalning baddmi sem:
dgoma nedan
Beddemer du att..7 Ia Troligen  Troligen  Mej Infeemation
ja nej sakns
B11 dekagaregemsaper (elier a a a =] =1

Faltorer] som abserserats
efteratt imterventioren inkts
praerkade valet @ caltagare

i shachimn/anahysan?
Om swaret dr "mef” gi vidare till friga 87.4.
B1.2 descsr deftagarsgensiaper a o a a a
redler faktorer) hade sambamg
med indervantionan?
. B1.3 cesu detagarepenskaper (aler | =] a o [u]
1A. Confounding Faktorer i verkacies av utfalie
Idensifiera viktiga confounders pi det akruella omridet for art besvara frigoma e av i orsak i utfaler?
BEld4 imerveniion och upsfiljning u ] a =] a a
r::fur bias frin confounding Lig O Mittlig 0 Mgl Oucceptabelt hisg O lfg‘_fhlﬂdsli'rmflﬁli]-gﬂm
i ] oppetfubvecklingen
o de flesta deltagama?
frage
Lot B limplga metoder som kankorrigen 0 o a o o
Bedsmer du att_? Ja Trolges  Troligen  Mej  Information Far salektionsbias ameandas?
i b Ll Om mags VAllcen @ rikiningan Cyear  Gymnar Mot Frdn  Clrejatt
A1 effekion av imnrventionen br o a o o o b bias Foe wrfalnt? IntereEntizn kartrel nal | ksditima
pverkats w vikiiga confounders? 4 2 2 4
O svarek Sr “Nej® ga vidare till daman 1E,
) "
A i oo g = BB 4 1C. Klassificering/avgrinsning
grund s confounders sam av interventionsgrupperna
e var spnfiga ¢ hasbngen?
413 ersa 0.8t chokiagarra o a o o o Risk fér bias frin klassificaring’ Lig O Mdtthig 0 Hiég O Oacceptabalt hilg
aviert eller bytte gupn dufinition av Interventions-
har pdverkat urfakes? grupperna bedims som:
Al mﬁmn?flc'i!efhula o ] =] =] ]
wiktiga confounders med
atcaptibls wbysmetoder? Beddsner du att..? la Tml?n T':-:T_ Mg Infesmsation
A5 wikhiga confounders var mitta o a a a u |
e alida ok relabla metoder? C1T Imernlionippem 4 “ - “ “
ALE de data man anvinde for o1 o - 4 a = C1.2 informationen som amardes ferat 0 o a o o
rirolkera confouraers var defriera mtervertionsgruppenr
cesviada | seclent sarmlades in inean resubaet o intern
M1.T maniog in och kontrolerade o | a a =] uprsionarear it tolar mrstiein R
e vy variabler mfter att 1.3 definitionen av intersmnticns- | =] a o [u]
nienenkiones e gropperma kan ba pamroats.
Om miyligt: Viken dr riktningen Cynnar Cyrnar Mat Frin Cr g att exarnednm am utfake?
d Bias for utfallet? intervention  kontngl rall nall bedema Crm mefligt Vilken ar siktningsn Gyrwar ymnar (LT Frén e e alt
o a a o w| i biias Boe tfalier? iwan:m Imaml 'BI n:p|" bel:lDunu
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2. Avvikelser frin planerade interventioner

Risk fiir bias frin avvikelser frin planerade
interventioner beddms sem:

Motivering

Lag o Mattlig J  Hag J

frigarna nedan

Bedbmer du att..7 Ja  Troligen Troligen Mej Information
a nej saknas
2.1 det fanns avvikelser frin den ] d a s ] s ]
planerads intereentionen férutom
wad som kan férvintas i klinisk rutin?
Om beddmningen dr Tja" eller "troligen ja” besvaras friga 2.2
22 awikslsama var balmserade ] d a s ] s ]
mellan grupperma?
©Om bedémningen i “nej” eller “troligen mej” besvaras friga 2.3
23 phalangan pivarkade utfallar? ] d a s ] s ]
Risk fi bias g Mittlig 0 Hig O
O misjligt: Vilken & riktningen Gynnar Gyrmar Mot Frain  Girejat
pi bias for uefallet? imervention kontroll nall nall bedima
d s } 5 } a a
3. Bortfall

Risk fir bias frin bortfall bedtms som:

Ligd  mattiig D Hag O

Motivering: se stad

Bedbmer du att..7 Ja  Troligen Troligen Mej Information
ja nej saknas
3.7 resulat redovisades for alla =] o =] =] =]
eller nistan alla deltagare?
Om svaret dir "Ja” g vidare till domin 4.
3.2 man har visat att resuitaten & Q d a a a
robusta trots barttallet jaxempebers
med kinsfighstsanalysar)?
33 bortfallet med stor sanmoikbat a s =] a a
ar refatarat il uefalismitiet ¥
3.4 sdvil bortfallet som arsaker ] d a s ] s ]
B bartfallet var Kkartat
mellan grupperma?
O mijligt: Vilken & riktningen Cynnar Gyrmar Mict Frin Gl gt
pi bias for utfallet? imtervention  kontroll nall nall bedama
C d =] d = ]

4. Mitning av utfall

Risk fiér bias frin mitning av utfallst bedéms som:

Lkg O

Mittlig O Hig O

Meliverimg: e stidlr gorna redian

Beddmner du att..? Ja Troligen  Troligem Nej  Infoemation
] e saknas

4.1 datsinsamingen skilde sig a1 o a o a
atemelan gruppemat

4.2 cesom mitte wifaliet a a a a a
war medvetna oo wioen
intervention dehagarna fin?

4.3 beddmningen med stor sannolichet a a a a a
pvmrkacis av defia?

Om ma{ligt Vilken & rietningen Gyrear Cynnar Mot Frén  Carejan

pih"mﬂﬁluﬁkﬁ intersemiion  kantroll nal el bedima

o =] a l a

5. Rapportering

Risk fér blas frin rapportering bedims sem: Lkg 0 Midtlig O Mg O
Trigorna necan
Bedéaner du ate..? Ja  Troligen Troligen Mej  Infosmation
in nej saknas
5.7 anabysemavar genamibeds enig a a a a a
n plam som publcerats mnan
wifalsdana war bligdngliga?
5.2 den eracke resultaien har vahs a a a a a
it frin fera sae ant eana wrfallet
ftex ol skalor, ticdeunkter|?
5.3 de apporienace resitaten har vakis 4 =] a a a
st frin clica anabyser a samma utfall?
Om Ip:\nhzn:rmlnyn (= Cyninar Mot Fram Calir g att
pih"mmltﬁkﬁ mien  koniroll nol el bediima
o o a =]

Jiv/intressekonflikter (kan rapporteras narrativt)

Me| Komenertar

Drekiarerar forfattama att de saknar firarsisla o a
imtrasser som kan pdeerka snfallet?
Drekiarerar forfattamra att de saknar andra o a
Eindmingar som kan plveri utfale?
Om m{igt: Vilken & rikiningen Cyrrar Cynnar ot Fran Wil ¢ ait
pah"u:!‘l'nﬂ.lﬁlﬂ? interwention  kontroll nal ol bdiima

o =] =] l
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b) Bedomning av icke-randomiserade studier av interventioner (effekt av
att fullfélja en intervention (per protokoll))

1B. Selektion/gruppindelning

Risk f&r blas frin salaktbon, Lig O mattig 0 Hig 0 Oucceptabelt hig O
gruppindelning beadtme som;

Bedamer du ate. ¥ fa Troligen  Troligen  Mej  infoarmation
I L] saknas
B1.1 dekagaregemkaper eler a a a Q Q

faktorer} som obserserats
efter att innerventionen inlets
pwerkade valet av dekagare
i sudhen fanalysan?

O wvaret ar “mef” gd vidare til friga B1.4,

B1.2 dessa deitagarnganskaper a a a ] ]
iller faktorar fade samband
med inlervantionen?
. i 3 clessa deftagaeganskaper fallar
1A. Confoundin 813 gl et skaper fele a 5] o a a
fakforer) pivarkactes av wiallst
Identificra viktiga confounders pa det aktuella omridet for att besvara frigorma allerav en orsak 1 utfalee?
B1.4 imensention och uppfelning a a a ] ]
Risk fir bias frin confounding Lig O mimtlig D Hég D Oacceptabelt hig J il wid samma fas § spakadoms-
v — forloppetiutreckingen for
e Fesla deltagama?
Motivering: se stiddirigoma nedan B15 lamplga metader som s kierigera 01 o a a a
Bedsmer du att..7 ja  Troligen Troligen MNej Inf [or sl anandes?
m en & rikiningen mnar nar T r e att
i nej saknas Om méjigt: Vilken ar rikiny Gy G Mot Frin G
ias fi 7 1 I J
A1 effekien av intervertionen b a a a a a e m"-‘ﬁmm WE{" "5‘ r'|-f| :m::urru
piverkals av vistiga confamdes?
O gvaret 3 “Nej” ga vidare till domiin 18,
A12 deltagars bytte grupp siler o o o o o 1C. Klassificering/avgrinsning
avbriit behangingan pd av interventionsgrupperna
grund av confounders som
inte var synkga i bashinjen? Risk for blas frin kinssificering’  Lig O Mdttig 0 Mig 0 Oacceptabelt hig O
A1 orsshema bl att deltagama o a a a =) R pr
avibriit aller bytte grupp Lo i) g
har pdverkal utfafe!? Mathraring se stidicgorna nedan
Al4 rman kontrollerade far ala =] [=] =] [=] Q Beddmer du a7 Ja Troligen  Troligen Mej  Infersation
wikliga confounders med ja ] saknas
acceplabla analysmetoder?
€11 inierventiorsgrippema a = ] a Q Q
ALS wikliga confounderns var milta a a a a a war vl defiricrade?
e valids ach reliabla metoder? 1.2 infarmationen som srwdndes farat O a a ] ]
AL dedata man anvinde far ait u] a o a =] shefiniera interentiongrappema

salades in innan resdiabet 2y inber-

keritrallera confounders var werkionen war kant {eller avbiindati?

redavisade | studien?

A17 rmanteg in ach kentroberade a a a a a 3 ;mﬁrg:;upr:‘c:‘;r;: 4 E E = =
Fie ya variabler efter att av kirwedom om uifdlet?
interventicnen inletts?
Om méghgt: Vilken & rikiningen Cymnar ymnar Pt Frin ir e att
On madjlig: Vilken & riktningsn Cymnar Ciyninas Mot Frin Cilr g att el s for uefabien? imenvention  koatral niadl nol Beddima
pd bias fiir utfallet? inlervaemion knr|\__||ra|l n:b.ll 'Elll b:dama 5 ] a o 5 ] o]
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2. Avvikelser frin planerade interventioner 4. Mitning av utfall

Rigk fdr blas frim avelkslcer frin plaserade Lihgd  Mistlg 2 Risk fdr blas fris mgtsing aw utfallel bedsms sem: Lkg 2 Miamlig 2 Heg 2

it arvantisnar beddmii jom:

Wiatmerng 3¢ HnaiTigarna redan Wigiivering: s sifiafrigama nedan
Bedbmer du a7 Ja Trobgen  Treligen  Mej  infermation Bedtmer du stk 7 Ju Troligea  Troligen  Wel  Isfemotion
[ nef saknas M nej saknas
24 det farns wevikcabiar fein den o a a =] a 41 datariarsingen ikilde g o o a o =]
plinerade imarverionen londom i melln gripperna?
wad s fean Firvintas | idinisdk nein?
— — 42 da som mits utislbe ] o =1 ] o
O bedtmningen ir “Ja” eller “traligen ja” besvaras friga 2.2 vy
TF avibdsiria vie bl il a o a o o Iuarstution Seapire a?
miellin prupperma i 41 bagdmringsnmed sor sannclkhet o a a o Q
Om bedBsinisgen ir “nef” eller “traliges nej” besvaras frigs 2.3, plaeriades ar deita?
2.0, cbalansen plverkade atfaket? ] o a o o Crnmiige: Vilken ir riklrirgen Gy Cymne Mot Frim Glrgjan
P bias e utfallet? mterveation  kanimal rall nol bestma
2. wiegn co-n e e vir o o = | o o =] o o =] o
bulursrrade malan grpearra?
25 imervemionen varedl implemenierad O o a a a
Vo ot Flssta dettagama?
2.6, deliggarns var liarnua l cans o o a o o 5. Rapportering
imeneton som da tikdeles?
e — Risk fér blus fris rapportaring beddma som: Ligd  MialigD  Heg 2
wlber "broligen wa]” bersaras friga 3.7 Mhathssring: se siiafrigama nedan
2.7 suden anvinds en nimi a o = | o o
st R at susirn Bedtimer du att. 7 Ja Trolges  Troligen  Nej  infsrmation
ffeiman o ndaneniionen? L] i
Ore g Villan e lringan ma Gyear Mat P Gheejem 5.1 andpsens o gerosferdd mig a a 2 a E
il b Ter bl nlervesimn kaniral rml nel bcoma en plan sam plbdoerais inran
o a a f o il biciata v llgarygliga?
5.1 de rappaderads revalatin hae viki a =] s | a O
un frins Bera it att mina utfalled
It eac alika skakor, tidpu nbber|?
3. Bortfall 53 derspperteradecossaten her vk O o =1 ] o
e frdn chik snalyser o camma wfall?
sk fér bins frim bortfall el Wiken ir rikiringen Gyrnar Cyrar Mok Fein et
il bk e afallad? mleration  keniral rull nel badima
o o a o
Redomer de wt. 7 Ja Trobgen  Trelipen M)
l- ne saknas
I resian redovisades foe alla o o = | o o

d"m"i‘j?dw? Jiv/intressekonflikter (kan rapporteras narrativt)
O Feaees S 0T gd vidaee Bl domdn 4

AX munbar v

mu.::q"::em,::p e Dukdarerar Férfaltama at de sk sl o o

IrATELSER 530 o Pl utfalel?

A1 bartfakiat med stor savna bbbt a o a o a

ar relatevar o8 utabrediet? Dwddarersr 1orfattama af de sakror andr o [m]

ki plrarks uHallel?

A =il Do allet S ovREer a o = | o a

P borialle var artar O g Vilken i ikiringen Gy Corinar ot Frin G att

miellan gruppema P bias e wifallet? inierpention  kaniral radl nel besdima
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c) Bedomning av randomiserade studier (effekt av att tilldelas en

intervention (ITT))

1. Randomisering

Risk far bias frim randomiseringen bedims som:

Ligd  mattigd Mg O

Bedamer du att, 7 I Traligen W
i

1.0 groppindeningen var rardemiserad? a a =] a ]

1.2 blvande grupptitharighet inte a =] o o a
kuncde fonutses, den var okand fils
clefaganna delaisin (concealed
alocation sequence)?

1.3 basinen hade obafarcer somiyderpd O =] o o a
betster | randomiserngsprocessent

m mejligt: Viken ar iktringen Gyrnar Cyrnar oot Frin Gr mpatt
Fd bias for utfallet? mtervmrtion  komnol nol nol bedoma
a a =] =] a

2. Avvikelser frin planerade interventioner

Wink f5r bias frim svvikelser frin plansrads
intarventionsr bedams sem:

Ligd Mg 0 Weg O

eativering

goma nedan

ats
under studans ging?

22 behandlama kande fil vika a a a o Q
imterventiorer deftagama
ulidielats uncer sudens ging?

Qm waret ar “nej” pd bdde 2.1 sch 2.2 A vidare till friga 2.5,

23 annedam am Sudken ocht o o =] =] =]
gropmndsinngen ke ieda 31
avikeiner som var abalanserade
maan gruppenna (t.&x.
feananingar | Gerig vird efar
Arvieiner frin kinisk praxis

24 abainsen sannokke a o =] o a
pebveriade utfaler?

1.5 mamanvinde en Bmplg analysmeted a =] o Q
o ant uppskatta effekten?

Om svaret pi 2.5 b “nej” eller “treligen mej” besvar kven 2.6

2.8, resuitatet plverkachs afvadgtav v ] a o o a
att deftugirna inte analyserages |
dhen grupy die randomserats 67

Risk fir bias L0 Migig D Hog D

Om majigt: Viken ar iktningen Gyrnar Gynnar ot Frin Gir matt

b bias Fer utfalles? rtervertion  komrol ol nol bedéma
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Appendix 3: SBU Bilaga 2: Granskningsmallar och checklistor for

beddmning av studier

Section A {randomized clinical trial)

External validity

Ehort form answer:

O Clear saternal walidiny (0}

O Probable external walidicy [1)

1 Uncerzain exernal validiy {3}

1 External validity cannat be assessed (5)

H uncertain, answer questions under tem 1.
Ortherwise go to Internal validity {after ltem 1)

1. Accrual of study subjects

. Eligibiliyfinclusion criteria cearly stated {eg.  trial of weatment
af a specified disease, s the definivion acceprable)
a Yes=d
d MHa=1

b.  Consecutive eligible subjerrs!
O Yes=0
O Ma=1
d Mat stated =1

€. Mumbers and reasons for non-participation geen!
O Yes=10
O Ma=3

d. Exchasion eriberia clearly stated and acceptable?
O Yes=Q
O Ma=3

®.  Are rumbers of exchided persons gives by reasen (s press ribed
i the COMSORT staternant)?
O Yes=0
O Ma=1

sl et

@ = Clear exvernal validity

1 = Probable external validicy

2-3 = Uncertain waterral validity

24 = External validity carmot be assesred

Internal validity

Shart farm arswer:

Excelent imternal validicy (D)

‘Good internal validicy (1)

Acceptable interml walidity {11

Uncertain imternal validity (4]

d  UWninfermatios dae ta favwed internal validity (10)

| S I Wy )

If uncertain, answer questions under ltems 1=9.
Otherwise go to Precigion (after Iterm 7))

1. Treatment/exposure assignment

3. Wers detaids about randomization procedure gven!
O Yes=0
d Ha=1

b.  Could the randomizaton be manipulazed?
d Tes {eg, testing of coin o throeing af dice) = 1
O Mo (g apaque envalopes, computar-germrated list kept by others
than rstigaters) = 0

«  Did randomization kad o unpredicrable treatment assignment?
d Te=0
O Mo, treatment could potentially be deduced insame orall = T

d.  Were there exclusicns/withdrawsls after randomizaton!
a Tes=1
d Ha=10

1. Comparability of groups

a. Wi thers an account af the comparability of graups with regard
e all concaivable facrors char might affect the cutcome!
ad Yes=0
a Ma=i

b, Were thers any imperiant differences!
a Tes=1
a Mo=0
O Mo dara given = 0 {abready scored under Jaj
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& Ware any attemgts in the anatysis phase to adjust for imbalances
Iastween traatmant arms with regaed to impartant determinants
dor the putcome (eg. through mult-ariate modelling)?

O Mot needed (no mportant imbalances) = 0
O Yes = -1 {subtrace 1 if you scored 2 under ¥5)
2 Ma, despite 2 reed =1

a Wers there any attermpts to blind the patientsfinvastigators
‘to creatmens allocaion?
O Mo open susdy) = 1
O Only scudy subjeces were blinded (single-blind) = 1
a  Blinding anly of investigators whe evaluates the eutcame
(“blind chserver™) =0
d Double-blind =0
O Triple blind (breaking of the code first afser completion of all analyzes) = 0

b, Was thare any rrasen to bebevs that the blinding had failed
e s ta charattaristic side-sffacts of sctive traatmant or
dissimilarities of sceive and rafarence ablass)!

O Yes=1
J Ma=t

£ Was the blinding tested (ez, thraugh asking the subjects at the end
of the study what they bebeved they had recahved)!
a Yes=0
O Ma=0

5. Compliance

A Wax there any accaunt af the of traatmen
aq Yex=0
d Na=1

b. Vs the completeness acceprable {>B0% of the subjects receiving
>B0% af the prescribed troatmant}?
a Ye=0
a Na=3
O Completenessicomplisce daza nat given = § {seored under Sa)

6. Drop-outslosmses to follow-up

a Was there an accourt of the numbers of subpeces who dropped ouc
{and che reasans for dropping cut)?
d Tes=0
d Me=3

b.  What was the drop-out race?
=W0%=0

=230 = study iv deemed wninfermatio, excluded
Diropsout rate not staced = O {scored under éa)

goooo
i
3
®
n
w

1. Evaluatian ol sutcoms

2. WWas there an acceprable definicien of the cutcome!
a Yer=0
d MNe=3

b. as the outcome clinkally relevant?
a Tes=@
d  OF questionable relevance = 1
a Irrelevant —+ study is deemed uninfarmative. exchuded

. "Was the reporzer of the cutcome (eg. the investgazor, the study
subgerr) unaware of the treatment gieen!
a Tes=0
d Me=2

d. Are there rexsons to beliewe that there might have been misclassificaton
of the outcome {eg, due 1o retrospective reporting ower toc long periads)?
a Yes=1
d Ma=0

8. Evaluation of side-effects

2. WWan there scceptable reporting of side effecta?
O Yes, wich oper-ended questions =
0 Yes, with fixed response afvernatives = 0
O Yes, response alternatives moc smared = 0
d Mo=3



¥, Analysis

Wax the main outcams variable defired in advance and was the
conchasion of e study based an the analysis of this variable?
O Yex=0

J M for not mentioned inothe repore) = 1

‘Was there a prior hypochesis?
d Yex=0
A Ma jor nat menticned in the repare) = 1

‘Wern the secondary varables defined in advance?
ad Yex=0

d Ma e nat mentiened in the reporg) =1

A Mat agpli thars waz ne ¥

wariable = 0

‘Were all randomized subjects included in the analysis and retained
i the treatment arm to which chey were inidally alacated
[“incencion-to-treat analysis“}?

a Yex={

d Ma=4

(-1 = Emcellent internal validicy

1-4 = Good interral validey

5-7 = Agceprable incernal validicy

8-10 = Uncertain incernal validicy

=10 = Uninformacive due w flawed internal validicy

Precisi

Fhart Term anwwer:

O Premeditsved ard sufficent scudy size ()
d  Sample size of uncertain adequacy (1)

J  Frabably underpowered study (4]

If uncertain, answer questions under Rems 1011

10. Smallest clinically rebevant effect

‘Waz the smallest clinically relesanc effect defined!
a Yex=90
g MNa=1
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b,

Witay th stated smallust chivically rebevant affect reasonable?
0 Te=0

0 Na=1

3 Mot defined = 0 {scored under 103

11, Stuly paver

2. Were the deliberations bekird the sample size decision clearly described!
O Yes=0
O Ne=1

What was the power to Jetect a reascnalby-sized smallest

clinically relevant affect!

Mot stated because there was a strang and stattically significant effect = 0
=HE=0

BR-E9% =1

T-T9K =2

“ME=3

Mot stated despice a nonesigafican finding = 4

[l =y =gy =iy =iys]

Total sum of lcems 10-11 {preciaion)

0=1 = Premeditaced and sufficiens study size
-1 = Samphe size of urcertain adeguacy

24 = Prokably underpewersd mudy



Section B (observational cohort study or

controlled clinical trial without randomisation) o=

ear external validicy

1 = Probable external validity

External validity

Shert form answer:

1-3 = Uncertain external validicy
External validity cannot be assessed

Internal validity

O Clear excernal validicy (0}

[d  Probable excernal validicy (1)

d Uncercain excernal validiy (3)

1 Exxernal validity cannot be assessed (5)

If uneertain, answer questions under ltem 1.
Otherwise go to Internal validity (after Item 1)

oodooo

1. Accrualiselection of study subjects

a. Was the studied exposure well defined (eg, if follow-up of
a specified disease, |s the definition of the disease acceprable)?

Shert form answer:

If uncertain, answer questions under ltems 1-6.
Otherwise go to Precision (after ltem &)

Excellent incernal validicy (0)

Good incernal valldicy (1)

Acceptable internal validicy {2)

Unecercain invernal validicy (4)

Uninformative due o flawed incernal validicy (10)

a Yes=0

k. Elgibilicy/inclusion eriteria clearly stated?
a Yes=0
O Me=1

a
Q
a

e Consecutive eligible subjects included? a

O Yes=0

O MNe=1 b.

O Morsrated =1 a
a
d.  Mumbers and reasons for non-participation given? a
O Yes=0 )
O MNe=1 a
& Exclusion eriteria clearly stared and acceprable? .
a Yes=0 a
O MNe=1 a
a
f. Arenumbers of excluded persens given by reason a
{as prescribed in the COMSORT statement)?
J Yes=0
a MNo=

3. Comparability of groups/selection bias/confeunding

a

‘Was there an account of the comparability of groups with regard to factors
that might cenceivably affect the eutcome (potential confounding factors)!

{If only one cohart was studied and compared with the background papulation
or historical contrels — was there data to support the comparabilicy with the
reference category).

Dvid che investigators consider all important potental cenfounding factors
(potential confounding factors = factors thar are independent causes ofirisk
facrors for/protective factors againse the cutcome, AMD not a link in the causal
chain between the studied expeosure and the outcome)?

O Yes=10

1 Probably =1

d Me=2

O Mo dara given = 0 (already scored under 3a)

‘Were the relevant confounding factors satsfactorily measured/recorded?
J Yes=10

J Yes, with miner erideism =1

O Me=12

‘Were the potential confounding factors unevenly distributed among expesed and
Inan-exposed! reference group (confounding arises if factors deseribed under 3b are
unevenly distributed among expesed and unexposed [ie, linked 1o the exposure])?

O Yes=1

O Me=0

1 Mo data given = 0 (already scored under 3a)

‘Were atrempts in the analysis vo adjust fer imbalances between
expasure groups with regard to potential confounding factors

({eg, through restriction, seratified analyses, or multvariate medelling)?
O Mot needed (no important imbalances) =0

2 es=-2 {subtract 2 If you scored 2 under 3d)

d Mo, despite a need = 2

4. Evaluation of outcome, ascertainment/detection bias

A

‘Was there an acceprable definiton of the cutcome!
a Yes=0
1 Me=2
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1. Exposure assessment

Was the soudied exposure satsfacterily measured/recorded?

Yes=0
Yes, with minor crivicism = 1
MNoe=3

Were all in the exposed group really exposed?

Yes=0

Yes, probably =1
Mo, probably net =2
MNa=2

Were all in the reference categery really unexposed?

Yes=0

e, probably = 1
Mo, probably net =2
No=12

k. WWas the outcome clinically relevant?
a Yes=0
O  Of quesrinnahle relevance = 7
d  Irrelevant = study is deemed uninformative, excluded

Wwere the evaluators of the cutcome aware of exposure status
of the cohort members?

O Yes=1

1 Probably =1

d MNe=0

d.  Wwas there any reason to believe thac chere was important ascertainment!
derection blas (eg, exposure linked to smoking, and smeking, in wrn, linked
to higher frequency of health eare vigits, and thus a more intense surveillance)?
a Yes=1
d MNe=0

5. Losses to follow-up
a.  WWas there an account of the numbers of subjects who were lost to follow-up?
d Yes=0
d Ne=3

b.  WwWhat proportion was lost to follow-up?

ad =10%=0

10-19% =1

0-29% =1

30-39=13

=40% -+ study s deemed uninformative, excluded
Proportion not stated = 0 (scored under 5a)

voludouw

6. Analysis

Was the main outcome variable defined In advance and was

the conclusion of the study based on the analysis of this variable!
d Yes=0

1  Me {or not mentioned in the report) =1

a.

b.  WWas there a prior hypothesis?
O Yes=0
1 Mo {or not mentioned in the report) =1

Wwas the statistical method adequate?
O Yes=0
d Ne=3



0-1 = Excellent invernal validicy

1-3 = Good internal validicy

4—6 = Acceprable internal validicy

-9 = Uncerrain internal validicy

=10 = Uninformative due vo flawed incernal validicy

Precision

Shart form answer:

A Premeditated and sufficlent study size (0)
2 Sample size of uncertain adequacy (2)
' Probably underpowered study (4)

If uncertain, answer questions under ltems 7-8

7. Smallest clinically relevant effect

a.  ¥Was the smallest clinically relevant effect defined?
d Yes=0
a Me=1

b, WWas the scated smallest clineally relevant effect reasonable!

d Yes=0
d Me=1
1 Mot defined = 0 (scored under 10a)

8. Study power

4. Were the dellberations behind the sample size decision clearly deseribad?
a Yes=0
d Me=1

b.  What was the power to detect a reasonably-sized smallest elinleally relevant effect?
Mot stated because there was a streng and statistically significant effect =0

=E=0

80-89% =1

TO-79% =12

<T0% =1

Mot stated despite a non-significant finding = 4

vouUuouo
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0-1 = Premeditated and sufficient study size
1-3 = Sample size of uncertain adequacy
=4 = Probably underpowered study



Section C (case-control or cross-sectional studies)

External validity

Shart form answar:

d  Clear sxcternal validity (0]

d  Probable external validiey (1}

O Uncertain external validicy (1)

O Exzermal vabdiy cannot be assessed (5)

I uneertain, answer questions under ltem 1,
Dtherwite go to Internal validity (after ltem 1)

1. Type of cases studied

a,  WWax there an acceptable definition of the outcoms (that rerdered subjects
caselconral smrus)!
O Yex=0
d Ma=1

b, Did the susdied cases correspand o cases in the population ta which
the irsestigators wished w generalse their findings?

O Yex={

d  Tex, prabably =1

d  Ma, prabably net =73

M, definitely nat = 3
Latalsum of section 1

B = Clear sxternal walidity

1 = Probable external validicy

2-3 = Uncertain external validicy

=4 = Exrernal validicy cannot be assessed
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Internal validity

Shore form argwer:

Excallunt intarnal sy {0}

Gaod intaral validicy (1)

Accaptable intarral validicy (2)

Uncertain internal walidicy (4]

Uninformative due o flawed internal validicy (10)

[ss N =iy=ly]

W uricartain, answer questions under leerms 2-8,
Othwrwise go to Precision (after ltem &)

2. Study base (NOTE, Jevant to lanal s0, skip 2-3)

The #ludy base it defined i the greup of peaple (the Trirual sobart™) who — if they develaped
the putcame condition = wauld necessariy have become coses in the study.

. Warshe study base (the “virtual cohoert” [a defined source papulation followed
Far a dafined time pericd] that penérdled the oo} well defined [grographically,
age-wise, gender, other charsouersmics)!

O Yax, quite daar fag, an already astablishad eohore, ar definition through
an existing, well-functioning populacion register) = 0
O Yes. reasonably (eg. hospital-based study with strice catchmant areas and no

enpertant selectans of cases ar sontrok) = 1

Yuu, probably (ag, hospital-based study withowt clear catchment areas, andiar

wability to ruln out some lass Emportant selectian amang caves andiar cantral;

cantrol selection via random digit dialing or through nelghbourhocd contrals
whereupan same minor mismazch [for instance sackoeconamic] becween cases

and cantrals might have accurred) = 2

(=)

o

Mo, it is impassible to tell f the cases and controls come from the same study
Trase and if thare are imporeant selsction meckanizms for sither of thete cate-
gorion =4

b Are the cases repravectative of all caves inthe siudy base?
O s, they repravent all or virtually all s (incidert) casms af the autcome that
securred in the seudy base = 0
O Yes. although & is difficult to tell if they reprecent all caves, there & ne reasen
10 suspect that shey are uncepresentative of all cases in the study base = 1
O oy, thay reprasant pravalent cases in the study hase, but thees is no resson
1 suspect that shey are unrepresentative =
0 No. there are reasons o suspect that they ars unrepraventatie of all cames
i the study base = 3
M, dufinitaly unrepraventative = study is deemed uninfermatioe, sxluded

(=)



®. Wy anything done to irnsure that major selection bias was not intraduced through

£ Do ke control subjects comm fram the wery same study bae ax the caies! nan-participation among controls!

a Yes, dufiritaly = 0 J Mot needed because participation amang concrols was =80% = &

O Yex, probably =1 3 Partidpation s80%, but suthors provide dars abous nan-parzicipants that
2 WUncerzain =3 spem to rde out impertast selection bias = -1 (subtract from sumj

1 Prabably not = 4 O Participaticn =80%, and na data i given shout nen-participants = 0

Mo, definitedy not = study is deemed uninformative, excluded

4 Wars the control subjects represencacis of the sneire seudy besl 4. Participation in cros-sectional study (skip if regular case-contral study)

O s, they were selected randamly from a defined sampling frame (note tha swra- .

tiied ranvdom sampling In arder to achieve frequancy matching Is accepeable) = 0 o =8 =0
O Yes, probably, but they wers seheored in some other way = 1 B Bn-aia 1
Ju oo g m-Te=2

neertain = 3 0 srseno3

O Frabably not 0 tisen o
1 Ma, the probability of being selecied as cantral i linked o the ket b

enpatir s atrass 4 study b demed e acve, o O <50% ~ study s deemed uninformacive, excluded

O Propertien nes staced = study is deemed uninformacive, excluded

3. Non-participation
. Exposurs assessment
a. Were all eigible cases occurring in the study base identdied and enameraced!

q Yei=0 1. How was sxpanure iformatian collected !
j m‘:?bﬁb: 1 O Fram existing databaies with data abtained befare cases developed cutcome =0
2 Face-ta-face or telephons interviews with interviewers Binded to ciseicomtred
b, What was the participation race smong all eligible cases stans =
d =90%=0 3 Face.-to-face or velephone interviews where inmerviewers were wware of case!
d Bp-%=1 controd stanes = 1
O F-mX el O Fostal questionnairs = 1
d eb-e¥X =] -
3 Sosexeos 0 Cther ways or net stated = 3
d =50% — piudy it deermed uninfarmative, sxchided
O Prapordon not stated — stady is deemed unindormazive, exchided b Use af substitute responders!
O MWa=0
€. Was arything done to insure that rajor selection biat was not troduced through o =20% =1
men-participation amang caes? O *WE=3

O Mat needed because particparion amoeg cases was >80% = 0

O Participstion <80%, but authars provide duta sbout neewparticipancs tha
vearm o rule out important slactian bias = -1 (subtract fram sum)

O Participstion ZB0%, and ro data iv gven about nan-participants = 0

. Are there good reasons oo suspect blased recall (ie, cases rememberfreport
exposures systemarically different compared to controds)?

d Ma=0
4 'What was the participation race among all selected consrols! O Mo probably nat = 1
J =8UE =0 O Uneertain =1
j g—f;:_—; O Yes, recall bias likely = 4
O EG-&% =3 O Yes, high probabilicy of recall bias = scudy is deemed uninformatie, excluded
J S-39R=4
a3 <50% —+ wbady i deemed uninfarmative, exchaded
3 Propardon not stated = study is deemed uninformative, exchided
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&, Confosinding

a. Did the investigators consider all important potential cenfounding facuors {pocencial
confeunding factors = facters that are independent causes of irisk factors foripro-
teceive facrors against the ourcome, AND not a link in the causal chain between the
studind ezpature and the autcame) !

d Yexr=0

1 Probably = 1

d Ma=1

O Ma dara given = 4

k. Ware the relevant confounding factors satifactorily measuredirecarded?
d Tex=10
O Yes, with minor cricicsm = 1
O Mam=1

€ Were attempts in the study design ar analysis to identify and handle corfaunding fac-
tars (g thraugh matching. restriction, stratified amlyser. ar multivariate madalling)!
O Yex, adequately = 0
O es, bue not suffickenty = 1
Mo =+ study is deemed uninformative, excluded

7. Axcertainmantidetection bias

& Was there any reason to beleve chat there was Importans ascermainment/derection
bk [eg, expavare linked to smaking. and smaking, in turm. Enked ta higher frequency
of health care vizits, and thug a moere intenis purveilance)?

O Yesm2
d Mo=0

&, Rare disease assumption

& ‘Was the rare disease assumption fulfilled (the cutcome affected less than 10%
of the population in the udy ae)?
a Tex=0
d Unknown =1
1 Mo orprobably not = 3 (effects are likely exaggeraced!)

7. Analysis
& 'Was there a prior hypothesis!?

O Yesm=0
d Ma{er nat mantcned in the reparg) = 1

b, Wean the statistical methed sdequatel
a Yes=0

-1 = Excallent internal validity

34 = Good internal validicy

5-7 = Acceprable incernal validity

8-10 = Uncertain incernal validity

=11 = Unirdormative due to flawed incerral validing

Total sum of lcems 2-% (insernal validicy) - CROSS-SECTIOMNAL STUDY
01 = Excellent ivernal validicy

-3 = Good internal walidiy

4-5 = Acceptable internal validity

-8 = Uncariain interral waldity

=% = Uninfarmarive due to flased internal validicy

Precision

Shere farm answer:

2 Premediared and sufficient seudy see (0]
O Sample size of uncermin adequacy (2}
2 Probably underpowered study (4]

If uncertain, answer questions under ltems 10=11

18, Smallest clinically relevant effect

a.  '¥as the smallest chirically rebevant effect defined?
a Yes=@
a Ma=i

b Wan the stated smallest clinically relevant effect reasonable?
Q Ye=0
J Me=1
0 Mot defined = 0 {scored under 10a)

11. Study powaer

a.  ‘Were the deliberations behind che sample size deckion clearly described?
O Yes=0
J Ma=1

b VWhat was the power to detect 2 reasanably-sized smallest clinically relevant effect?

=% =0

BO-89% =1

m-19%=1

=HM%=1

Mt siated despite 2 nen-wgnificant finding =4

Sy Sy Wy Wy I )

Tatal i 15-11 .
01 = Fremaditated and suflicient study size
1-F = Sample size of uncertan adequacy

z4 = Probably underpowered study
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Mot smted becruse there was o sorong and staciscically sigrificant effect = 0



Appendix 4: Form for Self-Assessment of Ethical Issues

Projects1 at the School of Health and Welfare

Part A Is this a research study?

The purpose of the questios in Part & |5 to determine If the study is to be regarded as research. &
degree praject (s not ordinarily considered research and thus cannat be reviewed by the Swedish
Ethical Review Authority. Under certain
research, namely -

however, 3 deg be

. the intentian s to publish It in a scientific journal MO

N

# addresses a sclendific question and has a design that can answer that question YES

w

#t I ledd by researchers within the discipline, either as part of a larger project or with a
researcher as the supervisor. YES

All of these three must be fulfilled for the study to be considered research and be able to be
reviewed by the Swedish Ethical Review Authority.

ks the study research in these thres respects?

Dl ves {The stucy tab 4 by th

h Exhical Review Authority.)

[0 wo Praceed to Parts B and €.}

Part B: Does the degree project contain what is regarded as ethically
sensiive according to the Ethical Review of Research Involving
Humans?

The purpose of the guestions in Fart & s to explore whether the degree project ralses any ethical
Issues that, If it were research, would require a review by the Swedish Ethical Review Autharity,
and whether the degree project complies with ethical princioles.
e
st
1 Does the sy ntend to process what the Gerersl Data rotectian
data, Le., data that at
sz stage can be inked ta a person and shat reveals racal or ethnic [ = I = |
origin, poliical cpinkans, rebglous or philcscphical bellets, trade unian
meminership, or information abiout an indwical's health or sex life?
2 Dcesth 4

penal or af bberty?

3 Dossth 1 2 physical anth e g @ m
which s included in standard procedures, but alsa part of the research)?

16 Is it dearly stated that the participants may discontinue the partidpation
at any time and without the need to state any reasan, without prejudice to o B
the marticpants’ being offered cane or treatment or, if relating to students,
it afinrting their prades?

17 fre there procedures in place ta ensure confidentiakty in the colection of
data? o @
12 Are the res In zuch sathat the
ety remairs imeaning that they cannot be o =
Identified afterwards {inchuding 2 minimal poterthl for reverse

Identification]?
18 fre there procedures to ensure confidentialing? =)
I e there clear ‘erguring that the collected. [ o
Fandled according o GOPR?
Research results and/or findings

1 e there reasons toaffer partidpants the oppostunity ta obtain a copy of o =
or athenwise gain access to the research results findings?

Th B, bae bty and ds supnisar,

Place and date: Sweden/UK, 432001

Signature Student Signature Supervsos

7y
vie
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Yes :: [
Isthe purpose of the study to affect the partidpants physicalky ar o o B
peychologically?
A ther h
m:mmafmqmumm o o @a
willthe :nw use biclogical material that can be traced to an icentable g gy g
sd person |e.g-, b noles ar
such as children,
pecple o Individuals ina
t e g 0O o0 @&
sudent)?
‘Wil the study involve: indhid: an Instance
difficulties, minors), whase e O O @

mizaning of the cansant & limited?

o the participants belong toa particularly winerable ar disadvantaged o o ®
Aroup in sodety {2 nnmnm.m’

Wil the study where data
mmmmpnr.qulp.mn? o o a
Informed cansent

[t part of the

nmmzmmmlnmmwmmm o o @&
opportunity ta oot out from participatian?

s the sudy desenbed in such 2 manner so that the participants

wnderstand s d e, and what nthepmet o o @
enkalls {e.g, number of wisits, duration of the , and written in easy

to-understand Swedish without technical terms or professional jargan)?

s It clearty waitten o B o

Does the {imphy

the person must or should pﬂﬂklp&qwnhmkmwﬁllmmhrtm o B o
chaice, for mxampke mildly persuasive farmedations, such as “thanks in

advance"J?

¥
without # O @8 0
relating to students, it atfacting their graces?

Part C: Application for an Advisory Opinion

Follow the inssructioss in the bulleted list. The spplication must be written under supervision asd
signed by the studentis) and supervisar. The text may st exceed 1,000 wards, excluding the
praject plan (Times New Roman, 12 g, 1.5 line spacisg).

+ Describe the ethical risks and problems idenified in Part B.

+  Describe and explain how these ethical risks and problems could be addressed.

+ Adtach the praject plan such 15 questi and
informatian lesters.

The psjcet we are daing i 8 systemalie review and wil thercfare not touch the qesstions asked in
part B. We will cnsare thet the studies we include bave had the questions in
mind when doing their research and in that way our wark will have not include mmything that i not
reviewed in an ethical way.

Sign the “Self-Assessment of Ethical Isswes™ form, scan it, and e-mail it along with what is
requested in Part C to the Research Ethics Committee's secretary. All documents must be in PDF
formas. The dates for the meetings of the Research Ethics Committee can be found on the
wniversity's website.

The above questions bave been carefully reviewed, tnathfully answered, and discussed with the
supervisar

Place and date:

Printed name signature

Student/implementer: losefin Larsen

in Degree

Student/implementer: Matikda StHmback,

. Y
Supervisor: Clewveland Barnett ¢ %‘2{&7
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