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Intra- and inter-observer concordance of the stabilizing chains 
test and its relationships with measures on a force platform
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ABSTRACT
Background: There are numerous manual tests that are part of the daily work of clinicians, in order to assist in the diagnosis to a 
subsequent therapeutic approach. Objectives: The stabilizing chains* test was chosen to study its intra- and inter-observer reproducibility 
in 24 children with 11 years old, and the possible relation with certain baropodometric variables. Methods: The test data were collected 
by 2 operators and the baropodometric variables by a force platform. Cohen’s Kappa coefficient and Student’s t-tests were performed. 
Results: The results showed a good kappa coefficient (0.497 - 0.746) in the intra-observer and poor to moderate in the inter-observer 
(0.083 - 0.438). There are also relationships to the weight percentage in the frontal and sagittal planes (p ≤ 0.05). Conclusion: These 
results give validity to use the test in daily practice. * The English denomination of the test is a literal translation of the French expression 
‘chaînes stabilisatrices’. 
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INTRODUCTION
There is currently a high demand for therapeutic 

approach through manual therapy in the treatment of various 
musculoskeletal pathologies and its application is highly 
recommended compared to other medical interventions(1,2). 
In order to achieve good results, diagnostics must be 
accurate and clinicians must have suitable technics to get 
it. Unfortunately, a vast majority of manual tests lack good 
reliability and validity(3-6), although pain palpation looks to be 
better(7), and that makes difficult the understanding between 
therapists and decreases therapeutic possibilities. In this field, 
difficulties regarding a gold standard or objective comparisons 
between operators are the barriers to the development.

The study of the human postural control system seems 
to be of capital importance in several processes related to 
health. In that way, it is actually considered regarding pain(8,9), 
respiration(10), mobility(11) and even cognitive functions(12). 
Therefore, valid tests of the postural control system will be 
helpful in daily practice.

The aim of this study was to evaluate the reproducibility 
of the stabilizing chains test (SCT) described by Villeneuve 
and Parpay(13) as a part of its validity, and develop its possible 

application in the field of posturology knowing the professional 
technics used on it. Likewise, we explore the relationship of 
force platform variables and the results of the operators, 
since there are no studies in this sense done with school-aged 
children.

METHODS

Subjects
Data were collected from 24 children, 11 of them male and 

13 female, with 11-12 years old. We were interested in the last 
course of primary school due to physiology of posture control 
system, realizing that stability is mature over 10 years old(14). 
Inclusion criteria were to accept the trial, with informed and 
signed consent of the parents or legal guardians of the minor, 
which included the acceptance for publication of patient data; 
be able to correctly follow the orders of the operators and 
absence of any physical or mental impairment that could alter 
a priori the motor behaviour on upright or one-leg standing 
positions. The study was approved by the Research Ethics 
Committee at Galicia (2018/281) and was conducted in the 
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Children and Primary School “Cañada Real” of Malagón, Ciudad 
Real, Spain; in accordance with the declaration of Helsinki.

Procedures
The study design was divided into two phases. The first is a 

concordance study, in which the group underwent the SCT by 
two different operators; and the second is an analytical study, 
in which children performed a force platform test in standing 
position in order to acquire the baropodometric variables.

Children performed the stabilizing chains test as first 
described by their authors(13). All the children went through 
both operators twice in random order, and results were 
noted as physiological (elevation) or non-physiological 
(no-elevation/descent) of the posterior-superior iliac 
spine on the tested side. The tests were made and noted 
on the right and left lower limbs of the children, and 
independently of the side of the trial a global-test result was 
also noted (physiological = both sides tested as physiological; 
otherwise = non-physiological).

It was used a force platform with specific software to 
acquire the baropodometric data (Loran Engineering, Castel 
Maggiore, Bologna, Italy; SKG Software). Children were 
recorded immediately after each SCT during 30 seconds, 
4 cm of separation between heels and forming a 30º 
degrees angle between feet. All tests were conducted in 
eyes-closed condition and cotton rolls between posterior 

teeth. The parameters evaluated were the weight percentages 
in the frontal and sagittal planes.

Statistical analysis
The intra- and inter-observer agreement of the operators 

were analysed by the Cohen’s kappa statistic(15) and the 
relationship with baropodometric measures using a Student’s 
t-test comparison, with a significance level of 5% for the 
analysis. All statistical analysis was performed using IBM SPSS 
v21.0 (IBM Corporation, Armonk, NY, USA).

RESULTS
Table 1 shows the Cohen’s kappa coefficient (κ) for the two 

operators, with 95% confidence intervals and concordance 
percentages. The Cohen’s kappa ranges for inter-observer were 
from 0.083 to 0.438, which means insignificant to moderate 
degree of agreement according to the scale referred by 
Landis and Koch(16). Intra-observer agreement was higher in 
both operators, ranging from 0.647 to 0.746, which implies a 
substantial agreement.

None of the force platform variables measured after 
test 1 were significant (table 2). Nevertheless, an increase 
to the right side weight percentage was significant regarding 
the second test of the second operator (t= -2.260; p= 0.034). 
Those declared as physiological on SCT 2 increased the load 
percentage to the right side.

Table 1. Inter- and intra-observer agreement and percentages of concordance.

κ 95% CI Zκ % Concordance

Inter-observer

Stabilizing chains test 1

Right 0.083 (-0.314; 0.480) 0.408 54.2

Left 0.211 (-0.126; 0.548) 1.226 58.3

Global 0.217 (-0.177; 0.610) 1.079 62.5

Stabilizing chains test 2

Right 0.250 (-0.136; 0.636) 1.270 62.5

Left 0.270 (-0.078; 0.618) 1.516 62.5

Global 0.438 (0.057; 0.818) 2.257 75

Intra-observer

1-1

Right 0.667 (0.369; 0.964) 4.388 83.4

Left 0.746 (0.479; 1.012) 5.485 87.5

Global 0.647 (0.337; 0.956) 4.095 83.4

2-2

Right 0.497 (0.148; 0.845) 2.792 75

Left 0.625 (0.291; 0.958) 3.676 83.3

Global 0.727 (0.440; 1.013) 4.980 87.5
Note: Zκ: significance level; α-value = 0.05. 95% CI: confidence intervals
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Interestingly, when the group studied is divided regarding 
the change in the SCT result, significant differences appear 
on the outcomes of the operator 1 (table 3). Subjects 
who changed from physiological to non-physiological 
(or vice versa) on the left side-test altered their anterior and 
lateral weight percentages (t= 7.094; p= 0.019 and t= 6.540; 
p= 0.023, respectively). In both cases they decreased the load 
percentages, forward and rightward.

DISCUSSION
Taking into account these results, the concordance study of 

SCT obtains an insignificant to discrete degree of inter-observer 
agreement, so it is not totally valid in the discourse among 
professionals. However, it reaches a good qualification in 
the intra-observer measurement, ranging from moderate to 
substantial agreement, providing a useful tool to explore the 
human postural control system in children.

Similar outcomes are exposed by Nguyen et al.(17), showing 
a concordance percentage of 78% among 3 operators and 
greater than 85% by binomial. Broise and Geronimi(18) showed 
good intra-observer concordance but significant differences in 
the inter-observer analysis, through the study of 16 healthy 
adults evaluated by 3 different clinicians.

None of the authors present a Cohen’s kappa coefficient, 
which in our opinion brings more precision to the study 

because it takes into account the agreement´s degree that 
happens by chance.

The results of the tests regarding weight percentages 
in the frontal and sagittal planes induce us to think about 
a momentary change in the motor scheme of the subject. 
Indeed, Blaszczyk and colleagues(19) observe this strategy as a 
common form of being ready to recover unbalance. Several 
authors have found a direct linkage between asymmetrical 
loading on standing position and the movement of the centre 
of pressure on a force platform(20,21), and mechanical task 
constraints contribute to this find(22) but explanations about the 
relationships among weight bearing, muscle energy expended, 
stiffness and manual tests remain unclear.

CONCLUSION
Despite the extensive use of certain manual tests, 

including the SCT, operator-dependent manoeuvres should 
be interpreted carefully, as they lack the proper validity 
and reliability. Its application must be methodical and 
homogeneous, what implies a good training regarding factors 
as position of patient and clinician, depth of palpation, time 
and possible events that may appear. In the other hand, the 
SCT shows a good intra-tester agreement, so it may assist the 
posturological diagnosis added to other tests. Other trials can 
help if possible comparing to a gold standard or objectified 
results (through devices) to reinforce validity and reliability.

There is still a way to go, but the mere possibility that 
manual tests are able to pick up a change in the postural 
strategy has a great value, since they have a minimum cost and 
a considerable ease in its use. It would be really interesting 
to realize those variations in a clinical environment and relate 
them to other factors that may influence in postural control; 
new studies in that direction should be done.
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