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Introduction: Modern medicine employs various approaches to analyzing data collected

through clinical observation. The results of such analyses demonstrate general tendencies

of the observations, yet they do not point to the dynamics of the therapeutic process.

Aim: The authors of the present study propose introducing the T1 scale, thanks to which one

can analyse the results and course of each patient's treatment in relation to normal

distribution. The aim of this study is to prove that T1 scale is functional in evaluating

the effects of long-term therapy.

Material and methods: The study shows that T1 scale, which is realized through the formula

y = 10zi + 50, is a universal scale. It has been concluded that the interval of T1 scale

determines effective dynamics of therapeutic procedures. The study encompasses 234 term

infants born with normal weights who were diagnosed with neurodevelopmental disorders.

The subjects were observed every 6 weeks. T1 scale was applied in order to evaluate the

dynamics of clinical change of the analysed features.

Results and discussion: The scale precisely differentiates the population, that is the number of

patients for whom beneficial therapeutic effects were observed, the closer the values in T1scale

are to the mean value of T1 scale. T1 scale makes it possible to evaluate clinical observations in

the treatment process in a precise manner in line with evidence-based medicine (EBM).

Conclusions: T1 scale makes it possible to evaluate clinical observations in the course of

treatment in a precise manner in line with EBM.
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1. Introduction

All the dynamically developing branches of modern science,
including medicine, should evaluate incidents and observa-
tions. In order to ensure that, one needs to apply mathematical
models as well as statistical analysis, which can be predicted
during the research planning.1

According to the authors, all the investigations are to focus
on determining the effects of therapeutic procedures. At
present, medical viability is determined by conclusions drawn
on the basis of studies performed in line with evidence-based
medicine (EBM).2

Following these rules, one needs to carefully select
methods of analysis of the observations. The obtained results
can have various clinical values, which can in turn be decisive
in choosing a particular treatment.3

The authors believe that T1 scale presents differences in the
clinical value of research conclusions in line with the rules of
EBM. The study constitutes an attempt to apply the solutions
of a mathematical model of T1 scale in which standard
deviation is a unit of measurement in order to interpret clinical
results.4 This is especially crucial because a human being is a
subject of therapeutic procedures, it is a particular patient, and
the time of commencing the treatment, its length and
dynamics play a decisive role when it comes to therapeutic
success.5–7

The name of T1 scale as a mathematical model is validated
by the fact that the correlations between a priori and a
posteriori results constitute simplified assumptions. Currently
in medicine various approaches to clinical data analysis are
followed, most often researchers apply an analysis of results
variability with Student's t- or x2-distribution, or a correlation
of variables with Pearson correlation coefficient, linear
regression, etc. These methods do not demonstrate the
dynamics of a therapeutic process.

2. Aim

To show the functional application of T1 scale in evaluating the
dynamics of long-term therapy.

3. Material and methods

The study encompassed 234 term infants with normal weights
diagnosed with neurodevelopmental disorder during a routine
pediatric examination. The patients were referred with a
diagnosed posture asymmetry. Identifying the disorders
constituted the basis for extended examination of psychomo-
tor function and for implementing treatment in the Rehabili-
tation Department of Children's Hospital in Kielce. Following
the neurokinesiological assessment, central coordination
disorder related to the posture asymmetry was found, which
according to Vojta is a basis to implement treatment.8 The
examination included assessing the whole range of psycho-
motor functions of the infants according to the model
proposed by the Children's Centre in Munich.9 This model
assesses neurodevelopmental changes and the level of

functional ability on the basis of four criteria: (1) the level of
social interaction; (2) spontaneous motor function in the
supine position and the lying face down position; (3) seven
postural responses according to Vojta; and (4) neurological
reflexes according to Vojta.10 Each of the analysed features was
assigned 0 (for pathological responses), 1 (for partly abnormal
responses), or 2 (for normal responses). Next, values in T1 scale
were attributed to these scores. The observations were
performed every 6 weeks. All the children were undergoing
rehabilitation treatment program with the use of Vojta's
method, SI and NDT-Bobath techniques until optimal im-
provement of their motor function was achieved. The
observations were performed in 2009–2012 in Kielce Province
Children's Hospital.

3.1. Statistical analysis

In order to establish a method to evaluate the dynamics in long-
term therapy, normal distribution was applied.11 The density
function of normal distribution is determined as follows:

f ðzÞ ¼ 1ffiffiffiffiffiffi
2p

p e�
1
2z

2
(1)

where standardized score (z) is defined as:

z ¼ xi�xm
s

(2)

while

xi – ith empirical score,
xm – the mean score,
s – the standard deviation.

The parameters of normal distribution, that is the expected
value (xm) and standard deviation (s) were calculated according
to the following formulas12,13:

xm ¼ 1
n

Xn
i¼1

xi (3)

s ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiPn

i¼1ðxi�xmÞ2
n

s
(4)

where n – the number of scores.

Standardized scores are difficult to interpret due to the fact
that they may assume negative, positive and zero value. Thus a
new scale was construed, in which scores become positive and
equivalent to empirical results. The equivalence is ensured by
the relationship of equality between the empirical standardized
scores and the standardized scores in the new scale.14

The standardized score zy in the new scale was defined as:

zy ¼ y�b
a

(5)

where

y – the score in the new scale – a priori,
b – the mean value of scores in the new scale – a priori,
a – the standard deviation in the new scale – a priori.

The relationship of equality of standardized scores, that is
the standardized scores (formula 5) which result from the scale
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