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Abstract

Purpose  Diméglio (DimS) and Pirani (PirS) scores are the most 
commonly used scoring systems for evaluation of clubfoot, 
with many centres performing both. Interobserver reliability 
of their global score has been rated high in a few studies, but 
agreement of their subcomponents has been poorly investi-
gated. The aim of the study was to assess interrater reliability 
of global scores and of items in a clinical setting and to ana-
lyse overlapping features of the two scores.

Methods  Fifty-six consecutive idiopathic clubfeet undergo-
ing correction using the Ponseti method were independently 
evaluated at each casting session by two trained paediatric 
orthopaedic surgeons using both scores. Interobserver re-
liability of collected data was analysed; a kappa coefficient 
> 0.60 was considered adequate.

Results  For DimS and PirS, the Pearson correlation coeffi-
cients were 0.87 and 0.91 (p < .0001) respectively, and kap-
pa coefficients were 0.23 and 0.31. Among subcomponents, 
kappa values were rated > 0.60 only for equinus and curva-
ture of lateral border in PirS; muscular abnormality in DimS 
was rated 0.74 but a high prevalence index (0.94) indicated 
influence of scarce prevalence of this feature. All other items 
showed k < 0.60 and were considered to be improved.

For overlapping features: posterior and medial crease showed 
similar agreement in the two systems, items describing equi-
nus and midfoot adduction were much more reliable in PirS 
than in DimS.

Conclusions  In a clinical setting, despite a high correlation of 
evaluations for total scores, the interobserver agreement of 
DimS and PirS was not adequate and only a few items were 
substantially reliable. Simultaneous use of two scores seemed 
redundant and some overlapping features showed different 
reliability according to criterion or scale used. Future scoring 
systems should improve these limitations.

Level of evidence:  Level I – Diagnostic studies
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Introduction
Scoring systems for evaluation of congenital clubfoot are 
meant to be a reliable tool, feasible and rapid to perform 
in clinical setting,1,2 to be used as a guide to diagnosis, 
treatment and prognosis.1,3 Commonly, they are used to 
distinguish between different severities of deformity, to 
monitor progression during correction and to help iden-
tify deformity relapse.1,3 In addition, scores should ideally 
provide a prognostic contribution: they should anticipate 
the risk of relapse and relative time needed in foot abduc-
tion orthosis in the Ponseti method4,5 and have a correla-
tion with outcome. A large number of variables have been 
included in the systems proposed in the literature and it 
is still unclear which aspects are the most relevant.1 The 
scoring systems that have been most commonly used in 
recent years for clinical and research purposes are those 
proposed by Diméglio6 and Pirani,7 constituted by the 
sum of specific clinical features of deformity and reduc-
ibility chosen by the authors. These scores, which are easy 
and rapid to perform, have been proven to fulfil some 
features of an ideal scoring system (ability to differentiate 
severity and to monitor correction and relapse) but poor 
evidence on other aspects (correlation with number of 
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casts and need for Achilles tenotomy; long-term prognos-
tic value) has been found,5,8–10 which highlights the need 
to improve the systems used and understand which items 
of these scores could be retained in future systems.1

An essential feature of any evaluation is reliability. A 
score (or item) with low reliability compromises every fur-
ther consideration or correlation. Both Diméglio (DimS) 
and Pirani (PirS) scores have been considered to have high 
interrater reliability in terms of total score,2,5,7,10–17  but reli-
ability of their subcomponents has been evaluated by very 
few studies.5,13–17

The purpose of the present study was to assess the reli-
ability of PirS and DimS and of their items on the same 
sample of clubfeet and to suggest features and criteria 
that might be improved in future score systems.

Materials and methods
Patients with idiopathic clubfoot consecutively treated at 
our institution between November 2016 and August 2017 
using the Ponseti method were prospectively enrolled. 
Parents provided informed consent and the local ethical 
committee approved the research. The study was per-
formed in accordance with the ethical standards of the 
1964 Declaration of Helsinki. Inclusion criteria were idio-
pathic clubfeet, age ≤ 4 months at first evaluation, no 
previous surgery. Exclusion criteria were age > 4 months, 
previous surgery, neurologic and syndromic clubfeet. All 
clubfeet were treated using the Ponseti method (includ-
ing serial sessions of manipulation and casting, percuta-
neous Achilles tenotomy, if needed, and foot abduction 
orthosis).

Evaluations were performed using both PirS and DimS. 
PirS evaluates six clinical signs that characterize club-
foot.7 Each of the six items is scored on a three-point scale 
(0 = none, 0.5 = moderate, 1 = severe abnormality). Three 
items compose the midfoot contracture score (MFCS): 
medial crease (MC-Pir), lateral part of head of talus (LHT) 
and curvature of lateral border (CLB). Another three com-
pose the hindfoot contracture score (HFCS): posterior 
crease (PC-Pir), empty heel (EH) and rigid equinus (E-Pir). 
The MFCS and HFCS are then added together for total 
score ranging from 0 to 6, with a high score indicating a 
more severe deformity.

DimS is based on correction after applying a gentle 
reduction force.6 Four parameters are evaluated: varus 
(VA), equinus (E-Dim), derotation of calcaneo-forefoot 
block (DER) and midfoot adduction (ADD). Each is scored 
on a five-point scale (0 to 4 points) resulting in a max-
imum score of 16 points for the most severe deformity. 
An additional four points result from the absence/pres-
ence (0/1 point) of four pejorative items: posterior crease 
(PC-Dim), medial crease (MC-Dim), cavus and abnormal 

musculature (MUSC). Once a total score (0 to 20 points) 
is calculated, feet are divided in four grades: grade I (0–5 
points), II (6–10), III (11–15) and IV (16–20 points).

At each session (initial presentation and weekly treat-
ment during casting) every foot underwent evaluation 
by two out of three paediatric orthopaedic surgeons 
(CB, CNA, ML) with experience in clubfoot treatment. No 
more than two evaluations per session were performed 
to avoid modifications in flexibility at last examina-
tion.2,11,14,15 Evaluations were performed independently 
and in a blinded manner, since each examiner separately 
recorded the two scores and did not have information 
about the previous evaluations and findings of the other 
evaluator.

All evaluators had previous experience of at least six 
months with these scoring systems. Before the beginning 
of the study, a training session was held where all evalua-
tors involved reviewed descriptions of both classifications; 
a score sheet with explanations, visual scales and pic-
tures reporting degrees of reducibility was used to facili-
tate evaluations. For DimS, the original description of the 
score included marking the skin with a pencil and using a 
goniometer to support evaluation.6 All the evaluators had 
previous experience with this way of applying the score in 
their learning curves (before beginning of the study) and 
then moved to an easier and more rapid application of the 
score with the support of visual scales and only occasional 
supplementation with a goniometer in case of doubt as 
reported by other authors10,18,19 once they felt enough 
confidence with the score. This application was used for 
the study. Skin marking was deliberately not used for eth-
ical reasons to avoid marking and erasing marks to allow 
blinded evaluations.

Data were analysed using Pearson correlation coef-
ficient (PCC), p-value, percentage agreement (PA) and 
Cohen’s kappa coefficient. PA was calculated by dividing 
observed agreement by total number of observations, 
which indicated how identical the repeated measure-
ments were. Kappa coefficient is recommended to deter-
mine relative agreement between evaluators for nominal 
and categorical data, as it eliminates the effect of expected 
agreement at random. k ranges from ≤ 0.00, none, to 
1.00, perfect agreement: values > 0.60 were interpreted 
as adequate, < 0.60 were considered inadequate and to 
be improved.

Interpretation of magnitude of kappa took into con-
sideration the prevalence index that reflects prevalence of 
attributes in the sample. This was calculated by estimating 
the difference in proportion of agreement on positive and 
negative cases for the two raters, with values ranging from 
0 (equal probability of positive and negative cases) to 1. If 
prevalence index is high (i.e. the prevalence of a positive 
rating is either very high or very low), chance agreement 
is also high and kappa should be reduced accordingly.20
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Results
Thirty-five infants (31 boys, 4 girls) with 56 idiopathic 
clubfeet (21 bilateral, 14 unilateral; 29 right, 27 left) 
met criteria and were included in the study. Mean age 
at first evaluation in the study was 30 ± 25 days (range 
8–125 days). A mean of 4.6 ± 1.2 casts (range 3–8) was 
performed. Achilles tenotomy was performed in 34 feet 
(97.1%) at a mean age of 60.3 ± 22.5 days (range 40–137). 
Complete correction was achieved in all cases. A total of 
144 sessions (with two evaluations) were recorded. Due to 
organizational difficulties (not due to clinical problems), it 
was not possible for two observers to be present at every 
visit;2 those sessions were not recorded. Patients’ demo-
graphics and characteristics of evaluations are reported in 
Table 1.

Total scores  

Statistical analysis (Table 2) found that PCC was 0.87 and 
0.91 (p < .0001) for DimS (0 to 20 points) and PirS (0 to 6 
points) respectively, whereas kappa coefficient was 0.23 

and 0.31. Percentage agreement of total score for DimS 
was 29.9%, with score being within 1 point (‘PA ± 1’) in 
71.5% of cases. PA of grades I to IV of DimS was 76.4%. For 
PirS, percentage agreement was 37.5%, with score being 
within 0.5 points (‘PA ± 0.5’) in 79.9% of cases.

Subparameters 

In DimS (Table 3), k was > 0.60 only for MUSC (0.74). 
All other items were between 0.40 and 0.60. Percentage 
agreement was lower for parameters assessing reducibility 

Table 1  Characteristics of the sample and of evaluations.

Gender 31 boys, 4 girls
Age at first cast (days) 26 ± 22 (range 8–118)
No. of casts performed 4.6 ± 1.2 (range 3–8)
% tenotomy 97.1% (34 feet)
Age at first evaluation (days) 30 ± 25 (range 8–125)
Assessments per foot 2.5 (range 1–5)
Last time point for assessment (days)* 17.6 (range 0–55)
Evaluations at first cast 38/144
Evaluations per rater CB 109; CNA 75; ML 104

Note. CB, C. Bettuzzi; CNA, C.N. Abati; ML, M. Lampasi.
*time between last assessment and tenotomy or brace application

Table 2  Interobserver reliability of Diméglio and Pirani global scores in our study and revision of the literature.

Author, year No. of sessions of 
evaluation (feet)

Professionals involved in the  
study (per session)

Score 
analysed

Statistical  
test used

Results 

Current study 144 (56) 3 POSs (2 per session) Diméglio k 0.23
PCC 0.87 (p < .0001)
PA PA = 29.9%; PA ± 1 = 71.5%; 

PA for grades (I-IV) =  76.4%
Pirani k 0.31

PCC 0.91 (p < .0001)
PA PA = 37.5%; PA ± 0.5 = 79.9%

Lampasi et al, 2018 Not reported POSs (not reported) Diméglio ICC 0.96 (p < .0005)
Pirani ICC 0.94 (p < .0005)

Sharma et al, 2018 115 (115) 1 OS, 1 resident doctor,  
1 nonmedical counsellor  
(3 per session)

Pirani Difference between 
the means

Difference between the means of 
total scores < 0.1

Jain et al, 2017 80 (80) 5 OSs (5 per session) Pirani k 0.71
Fan et al, 2017 250 (250) 1 POS, 1 radiologist (not  

clear in the manuscript)
Diméglio ICC 0.81 for all feet

0.37–0.40 for feet with 2, 7, 8 casts
0.71–0.82 for feet with 3–6 casts

Pirani ICC 0.79 for all feet
0.37–0.40 for feet with 2, 7, 8 casts
0.73–0.88 for feet with 3–6 casts

Cosma and Vasilescu, 
2015

Not reported (411)* 2 senior staff POSs Diméglio PCC 0.85 (p < .0001)
PA PA = 39.17%; PA ± 1 = 64.23%

Pirani PCC 0.89 (p < .0001)
PA PA = 23.84%; PA ± 0.5 = 70.06%

Harvey et al, 2014 65 (39) 19 PTs, experienced and 
novice (2 per session)

Pirani ICC 0.90

Jillani et al, 2014 92 (92) 1 OS, 1 allied health
worker

Pirani k 0.362
PA PA = 41%

Shaheen et al, 2012 546 (91) 1 PT and 1 OS Pirani k 0.50
Pirani et al,  2008 Not reported 1 OS, 1 orthopaedic resident Pirani k 0.92
Wainwright et al, 
2002

Not reported (13) 2 consultant POSs, 1 senior 
PT, 1 OS (2–4 per session)

Diméglio k 0.77 for 2 consultants
Moderate (0.41–0.60) for all 
observers

Flynn et al, 1998 55 (55) 2 POSs, 1 PT (2–3 per session) Diméglio PCC 0.83(p = 0.0001) 
PA PA = 20%; PA ± 1 = 61.8

10-point Pirani** PCC 0.90 (p = 0.0001)
PA PA = 29.1%; PA ± 1 = 89%

Note. POS, paediatric orthopaedic surgeon; OS, orthopaedic surgeon; PT, physiotherapist; PCC, Pearson correlation coefficient; ICC, intraclass correlation 
coefficient; k, Cohen’s kappa; PA, percentage agreement; PA ± 1, percentage agreement within 1 point between the two evaluators; PA ± 0.5, percentage 
agreement within 0.5 points between the two evaluators.
*age 7 days–13 years; **10-point Pirani = old version of PirS.
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of deformity (with ADD and VA being the lowest at 59% 
and 61.8% respectively, and E-Dim the highest at 72.2%) 
than for pejorative items (ranging between 86.1% for 
MC-Dim and 98.6% for MUSC).

For a better understanding of the (apparently) high 
percentage agreement of these pejorative items and the 
high kappa of MUSC, we calculated number of feet rated 
as positive and the prevalence index. MUSC was rated pos-
itive by at least one observer only in five (3.5%) out of 144 
sessions (and only in three there was concordance) and 
prevalence index was very high (0.94). For cavus, medial 
and posterior crease in DimS (22, 34 and 129 positive ses-
sions, respectively) prevalence index was high (0.78, 0.67 
and 0.68) as well. On the other hand, in PirS (Table 4) 
k was > 0.60 for E-Pir (0.72) and CLB (0.73). The other 
items had k values < 0.60, with empty heel (0.43) being 
the lowest.

Percentage agreement ranged from 70.8% for empty 
heel to 86.1% for E-Pir. For calculated scores, MFCS 
(52.1%) and HFCS (55.6%) showed very low percent-
age agreement. Empty heel was rated ‘1’ by at least one 
observer in 115 out of 144 sessions (and there was concor-
dance in only 74) and was rated ‘0’ only in three sessions.

Discussion

Idiopathic clubfoot is mainly characterized by forefoot 
adduction, hindfoot varus, cavus and equinus21 with a 
wide range of severity in terms of amount and reducibility 
of the deformity. Many efforts have been made to improve 
understanding of the behaviour of clubfeet with different 
severity and features.3,22 To this end, clubfeet have been 
distinguished by means of classifications or by evaluation 
systems.1 With the first tool, feet are graded considering 
basic features that do not change with time (mainly aeti-
ology). Conversely, evaluation systems describe aspects 
(deformity, shape, range of motion, rigidity or radio-
graphic angles) that are evident at the time of presentation 
but change with time and treatment.1,17 Both are import-
ant to understand deformity, guide treatment, compare 
results and, hopefully, to get prognostic indications.

At our institution, we are performing a prospective 
study with the aim of improving current classification and 
evaluation systems. Different systems have been proposed 
in the past and many have been abandoned or have not 
found diffusion due to intrinsic limitations (complexity, 
low reliability, need for radiographs, too many descriptive 

Table 3  Interobserver reliability of subcomponents of DimS in our study and revision of the literature.

ITEMS ADD VA E-Dim DER MC-Dim PC-Dim Cavus MUSC

Studies k PA % k PA % k PA % k PA % K PA % PI k PA % PI k PA % PI k PA % PI

Current  
study

k 0.40 – 0.43 – 0.53 – 0.54 – 0.50 – – 0.59 – – 0.55 – – 0.74 – –
PA – 59.0 – 61.8 – 72.2 – 67.4 – 86.1 – – 88.9 – – 91.0 – – 98.6 –
PI – – – – – – – – – – 0.67 – – 0.68 – – 0.78 – – 0.94

Lampasi  
et al,  
2018

k 0.49 – 0.50 – 0.81 – 0.57 – 0.72 – – 0.59 – – 0.69 – – 0.76 – –

Note. ADD, midfoot adduction; VA, varus; E-Dim, equinus; DER, derotation of calcaneo-forefoot block; MC-Dim, medial crease; PC-Dim, posterior crease; MUSC, 
abnormal musculature; k, Cohen’s kappa; PA, percentage agreement; PI, prevalence index.

Table 4  Interobserver reliability of subcomponents of PirS in our study and revision of the literature.

  ITEMS CLB LHT MC-Pir PC-Pir EH E-Pir

Studies k PA % k PA % k PA % k PA % k PA % k PA %

Current  
study

k 0.73 – 0.58 – 0.50 – 0.55 – 0.43 – 0.72 –
PA % – 83.3 – 72.9 – 77.8 – 74.3 – 70.8 – 86.1

Lampasi  
et al, 2018

k 0.84 – 0.58 – 0.69 – 0.65 – 0.50 – 0.58 –

Sharma  
et al, 2018

k 0.66 – 0.46 – 0.38 – 0.62 – 0.37 – 0.51 –

Jain et al,  
2017

k 0.56 – 0.53 – 0.43 – 0.46 – 0.39 – 0.68 –

Harvey  
et al, 2014

ICC 0.82* – 0.63* – 0.76* – 0.80* – 0.57* – 0.83* –

Jillani  
et al, 2014

k 0.72 – 0.70 – 0.62 70 0.67 – 0.54 79.0 0.39 –

Shaheen  
et al, 2012

k 0.54 – 0.56 – 0.57 – 0.61 – 0.72 – 0.51 –
PA % – 86.8 – 80.2 – 74.7 – 90.1 – 93.4 – 78

Note. ICC, intraclass correlation coefficient; k, Cohen’s kappa; PA, percentage agreement; CLB, curvature of lateral border; LHT, lateral part of head of talus;  
MC-Pir, medial crease; PC-Pir, posterior crease; EH, empty heel; E-Pir, rigid equinus. 
*ICC
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and qualitative features, etc).11 At present, DimS6 and PirS7 
have overcome most of the limitations of previous systems 
and have reached a worldwide diffusion. Many centres are 
using both to allow comparison of results with other cen-
tres, since the superiority of one or the other has not been 
proven.

Reliability of global scores (PirS and DimS)

Reliability of the two scores has been evaluated in few pre-
vious studies2,5,7,10–17 (Table 2) and considered high in most 
of them. It should be stressed12,15 that some studies are 
not independent from the ideators of the scores and that 
results are not perfectly comparable since different profes-
sionals and levels of experience were involved and differ-
ent methods were used (inclusion of clubfeet throughout 
treatment or not, inclusion of older children, use of goni-
ometer, etc). In addition, different statistical tests were 
used: PCC and intraclass correlation coefficients > 0.80 
have been reported in several papers,5,10–12,15 whereas low 
values of kappa coefficient and percentage agreement 
have been reported as well.11,12,16,17 Fan et al10 reported that 
despite a high reliability for initial DimS and PirS in the 
whole sample, reliability was poor or moderate for feet 
with low or high number of casts. Also, the interpreta-
tion of results was sometimes questionable, for example 
with PirS considered reliable despite k values of 0.36216 or 
0.5017 or PA ± 0.5 = 70.06%12 (which means about 30% of 
feet being rated with at least 1 PirS point of difference).

In our work, we have used different statistical tests 
to allow for comparison with previous studies and our 
results were in line with most of them showing that PCC 
was high (0.91 for PirS and 0.87 for DimS); yet, PCC is best 
used for correlation and not for agreement. As for agree-
ment, k coefficient and percentage agreement were found 
to be inadequate: our findings showed, for example, that 
feet were rated with at least 1 PirS point of difference in 
one case out of every five, and with a different grade of 
DimS in one case out of every four, which is remarkable, 
considering that some authors4,5,23 suggest using these 
scores for therapeutic decisions such as tenotomy or time 
needed in abduction brace.

Reliability of subparameters

Reliability of items included in the scores has been studied 
in very few previous papers (Tables 3 and 4) with the same 
limitations described for global scores. Many comments 
have been based on criteria for interpretations of kappa 
values proposed by Landis and Koch,24 that led previous 
authors to judge items as adequate even if rated < 0.60.17 
Yet, interpretation of kappa values is not straightforward 
and, for health research, values < 0.60 may indicate 
inadequate agreement.25 Our study showed adequate k 
(> 0.60) only for equinus and curvature of lateral border 

in PirS and abnormal musculature (MUSC) in DimS: all the 
others were considered to be improved.

Interpretation of a given magnitude of kappa is influ-
enced by other factors that have not been analysed (or just 
mentioned)15 in previous papers. Analysis of prevalence 
index clearly showed that high percentage agreement of 
pejorative items in DimS and the high kappa of MUSC are 
in fact secondary to very asymmetrical distribution of fea-
tures in the sample. In fact, the item describing abnormal 
musculature (MUSC) is vague9,11 and includes too many 
different entities (muscle fibrosis, aplasia, hypertonia, 
imbalance, stiffness, fat infiltration, etc)9 that increase 
the risk of disagreement. The same considerations can be 
given to other uncommon features like cavus that are not 
easy to rate despite high percentage agreement (preva-
lence index 0.78).

On the other hand, other features (posterior crease 
in DimS = 1, empty heel = 1) are very common, because 
these are very frequent characteristics of clubfoot at pre-
sentation9,23 and in most cases persist until tenotomy with 
a sudden correction thereafter.9,23 Since studies on the reli-
ability of clubfoot scores typically include more feet in the 
corrective phase than feet at end of treatment, an appar-
ent increase of reliability may result.

In contrast, this construct of study (including clubfeet 
throughout correction) may highlight the limitations of 
items that have a progressive evolution of correction in 
Ponseti method (varus, adduction, derotation, equinus in 
DimS, LHT in PirS).9,23 In fact, in our study these parame-
ters showed low reliability values and this could be due to 
scarce definition of their points of transition: for example, 
limits between points of varus, adduction, derotation and 
equinus in DimS are easily misleading with different force 
exerted. Also LHT seemed to be a quite complex feature to 
assess, with scarce definition of points of transition.12

A low reliability was found also for empty heel, as previ-
ously reported.11,12 Some strategies have been suggested15 
to improve reliability, such as comparing palpation of the 
heel with the feel of touching a chin, nose or cheek to reflect 
normal, moderate and severe scores respectively. We have 
used these modifications in our clinical practice, but reli-
ability results were still low. In our opinion this parameter 
has very limited clinical utility: in our practice, we focus on 
emptiness of the heel only at the time we decide whether 
to perform tenotomy or not, if all other components are 
corrected, a dorsiflexion ≥ 10–15° is achieved and we sus-
pect an incomplete correction of equinus of the calcaneus 
due to persistence of empty heel or posterior crease; in 
this case, we perform a lateral radiograph of the foot in 
maximal dorsiflexion, as previously suggested.26

Items that overlap between PirS and DimS

In general, PirS and DimS are different in nature, since 
DimS is based on degrees of ‘reducibility without forcing 
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the foot’6 and PirS considers the morphologic aspect12 or 
specific physical findings in a ‘gently corrected position’ 
or with the foot corrected ‘as much as possible’.7 Yet, 
the two scores share evaluation of some clinical features 
that are exactly the same (posterior crease, medial crease, 
equinus) even though rated differently (two- versus three-
point scale or three- versus five-point scale) or that are 
complementary (for example, CLB and ADD are both eval-
uating adduction in a different manner),

In our routine experience we regularly perform both 
scores as recommended by some authors,12 but feel that 
this simultaneous use is, at best, redundant due to these 
overlapping items. Performing a direct comparison of 
these items has some limitations, given the intrinsic diffi-
culty in interpretation of kappa, the different criteria of the 
two scores and different subdivision of items, but some 
considerations can be made.

For items describing posterior and medial creases, 
availability (in PirS) of a three-point scale apparently facil-
itates description of intermediate conditions in compari-
son with the two-point scale of DimS, but this did not lead 
to an increase of k, at least, not one that was adequate: 
posterior crease (0.55 and 0.59 respectively) and medial 
crease (0.50 in both) showed similar agreement in the two 
scores. 

For items describing adduction of clubfoot, a great dif-
ference was evident between ADD in DimS (0.40) and CLB 
in PirS (0.73). The criterion (morphologic aspect) and the 
scale used (three-point) in PirS led to higher agreement: 
low agreement in DimS is likely due to different stretching 
forces applied by evaluators on a five-point scale.

Similarly, for items describing equinus, reliability of 
equinus in PirS (0.72) was rated much higher than equi-
nus in DimS (0.53) and this was likely due to a more 
frequent disagreement between raters at points of tran-
sition between two grades if a five-point scale is used for 
equinus.

Considerations for future scoring systems

Efforts should be made to create new scoring systems 
to combine advantages of the two scores, maintaining 
those items whose reliability and clinical utility have been 
proven,5 and eliminating useless overlapping. Some items 
have scarce therapeutic (or prognostic) value or inade-
quate agreement (for example, empty heel) and should 
be reconsidered. Other items have clinical utility (for 
example, adduction, derotation or equinus) and require 
strategies to improve their reliability (changing criteria 
or scales or improving definition of points of transition): 
for example, Harvey et al15 tried to modify the three-point 
scale for PirS items into a five-point scale by introducing an 
expanded certainty measure and this achieved increased 
reliability. Features such as posterior crease may seem to 

have an adequate reliability5,15 due to their frequent rep-
resentation in the samples:9 the decision to maintain or 
eliminate these items should be based on primarily their 
clinical ability to differentiate severity or prognosis, which 
does not seem to be evident. Features such as muscular 
abnormalities (that have been related to resistance to 
treatment and to different behaviour during treatment)9 
are clearly to be retained, but will hardly show statistical 
correlations unless reliability is improved.

Strengths and limitations
The strengths of this study are that it represents an inde-
pendent work, with prospective and consecutive data 
collection and inclusion of only paediatric orthopaedic 
surgeons (poorly investigated in previous studies),14 who 
in many centres are responsible for evaluations. Exclusive 
involvement of clinicians with experience in evaluation 
and treatment of clubfoot is at the same time a strength 
(uniformity of evaluators) and a limitation: inclusion of less 
experienced healthcare professionals could have provided 
more comprehensive results. Similarly, concurrent evalua-
tion of feet with two scores by the same operator provides 
a strength (results of both scores are influenced by opera-
tor- and sample-dependent variables in the same way: this 
allows direct comparison of the two scores, particularly 
for overlapping items, which has never been reported, to 
our knowledge) and a bias, as preliminary evaluation with 
one score could have influenced the second one.

A possible limitation was the methodological applica-
tion of DimS we used, that did not perfectly correspond 
to the original description of the score.6 The simplified 
application we used (by visual estimation with support 
of visual scales and only occasional supplementation by 
goniometer in case of doubt) has been used by other pre-
vious independent papers as well10,12,18,19 (even in papers 
analysing the reliability of DimS10). A complete and strict 
application (marking the skin and using goniometers for 
all evaluations)6 is very useful in the learning curve phase 
but is not regularly applied by many centres in daily prac-
tice. Besides, use of goniometer in other papers11 led to 
findings of reliability for DimS very similar to ours. We 
acknowledge that this is a limitation, but our aim was to 
replicate the setting that is more commonly applied in 
clinical practice.

Another limitation is that we included in the study 
evaluations performed throughout the corrective casting 
sessions, whereas the scores were originally intended for 
initial assessment.6,7 Yet, with time the applications of the 
scores have been extended19,23 and other authors have also 
examined reliability using similar methods.2,12,15,17

As regards the evaluation of individual subparameters, 
it could be argued that the scores were designed to be 
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used as a global assessment of the foot and should not be 
divided, but this refers to the clinical value of the score, 
whereas adequate reliability of subparameters is required 
anyhow.

In conclusion, in a clinical setting the interobserver 
agreement of DimS and PirS was not adequate and only 
a few items were substantially reliable. Simultaneous use 
of two scores seemed redundant and some features evalu-
ated by both scores showed different reliability according 
to the criterion or scale used. Further studies are required 
to evaluate the prognostic value of the items.
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