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Abstract. In this research, an analysis of the knowledge of a group of university medical students about hemiplegia is carried
out, using neutrosophic tools. Since derived from the theoretical study carried out, it was evidenced that there were few studies
linking both branches of knowledge. That is why the present research had as the objective to carry out a neutrosophic evaluation
of the knowledge of hemiplegia in medical students at the Autonomous Regional University of the Andes in the Republic of
Ecuador. Theoretical, empirical, and statistical mathematical methods were used. These allowed to give a certain level of validity
to the results obtained.
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1 Introduction

Several diseases and accidents affect the human brain, including stroke, which generically represents a group
of disorders that include cerebral infarction, cerebral hemorrhage, and subarachnoid hemorrhage. Ictus is a Latin
word which, like its Anglo-Saxon counterpart, "stroke", means "blow" and perfectly describes the abrupt and sud-
den nature of the process. The terms cerebrovascular accident, cerebral attack, and apoplexy are synonyms [1].

A stroke occurs in the recesses of the brain. The symptoms of a stroke are easy to detect. These include the
following: sudden numbness or weakness, especially on one side of the body, sudden confusion or problems with
speech or understanding, and sudden vision problems. Derived from its consequences, there are several syndromes
as is the case of Hemiplegia [2].

Paralysis of one side of the body (hemiplegia) is a common sign of these conditions, although it can also be
triggered by other causes such as cerebral palsy and head trauma [3].

The paralysis or weakness experienced by the subjects may affect a hemiface, an arm, a leg, or an entire
hemibody. This compromises their functional independence to perform daily activities [3].

Hemiplegia is a neurological syndrome that can be caused by different causes, such as: derived from cerebral
palsy, a cranioencephalic trauma, or a cerebrovascular accident; characterized by the paralysis of the striated mus-
cles of one hemibody, producing a picture of profound disability, which acts on the patient's psyche, it is also a
nervous tissue injury characterized by the impossibility of actively performing movement or loss of voluntary
mobility in a vertical half of the body.

Several researchers attach great importance to this disease and have carried out studies aimed at improving the
social life of people who have suffered a cerebrovascular accident, where cognitive therapeutic exercises are used
for the motor re-education of the hemiplegic.

Where all the authors consulted agree in stating the need for rehabilitation treatment as early as possible [4],
[5].

That is why it is increasingly necessary to stimulate knowledge of this syndrome among medical students so
that they can follow appropriate behavior in the different action protocols.

To achieve greater precision in the evaluation of knowledge, neutrosophy is used as a discipline, due to the
various potentialities it possesses.

Under the arguments expressed above, the present study has the objective to carry out a neutrosophic evalua-
tion of the knowledge about hemiplegia in medical students at the Autonomous Regional University of the Andes
in the Republic of Ecuador.
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2 Methodology
2.1 Study subjects

In the selection of the sample, the considerations of [6] were considered. Who states that from the neutrosophic
set, a generic element x belongs to the neutrosophic population P in the following way, x(v, i, f) P, which means:
X belongs v % to the population P, f % x does not belong to the population P, while the percentage i of x, of the
population P, is indeterminate (unknown, not clear, neutral: neither in nor out of the population).

Applying what is systematized by [7], [8], [9], [10], [17], it agrees that this procedure has a high degree of
reliability in the sample studied.

*  Where p = approximate proportion of the phenomenon under study in the reference population

« = proportion of the reference population that does not present the phenomenon under study (1 -p). The
desired confidence level (Z). Indicates the degree of confidence that the true value of the parameter in the
population is found in the calculated sample. absolute precision

«  (d). It is the desired width of the confidence interval on either side of the true value of the difference between
the two proportions (in percentage points).

» N is population size. When making the corresponding calculations, it is determined that the sample must be
between 10 and 31 individuals. The reason that led to the selection in correspondence with what is described
below.

For the development of the research, a sample of 25 university medical students at the Autonomous Regional
University of the Andes in the Republic of Ecuador was selected. Of this, 19 are female and 6 are male, with an
average age of 23.8 years. All gave their consent to participate in the research. A selection was made using the
raffle technique.

2.2 Classical methods and techniques used

Analytical-synthetic: it allowed to carry out a study about the theoretical and methodological foundations that
support neutrosophic evacuation. It was used for the systematization, generalization, and specification of the pro-
cessed information. It was useful in interpreting the empirical information obtained. [18], [19], [20]

Inductive-deductive: it made it possible to make inferences and generalizations in the neutrosophic evaluation
of the knowledge about hemiplegia in medical students at the Autonomous Regional University of the Andes in
the Republic of Ecuador, as well as the interpretation of the data obtained, from which new logical conclusions are
deduced. [23], [24], [25], [26]

Survey: It was carried out on all the university students of the study sample since this was the instrument used
to collect the data derived from this neutrosophic study.

2.3 Neutrosophic method

The neutrosophic model proposed in this paper is presented in Figure 1. The model consists of four stages:
Data collection, Neutrosophication, Rule generation, and Deneutrosophication.

Data collection

Neutrosophication

Rule generation

Deneutrosophication

Figure 1. Proposed neutrosophic model.
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First component: Knowledge about the general characteristics of hemiplegia

This is the highest level of the hierarchy because to be able to perform an adequate treatment after graduation,
it is essential to know what the characteristics, signs, and symptoms of this syndrome are.

Second component: Knowledge about the main pillars of treatment

This component is important because it is where the therapy to be followed with patients is defined and there-
fore it is an important aspect to be known by university medical students. This component includes physical ther-
apeutic and educational treatment of comprehensive care for these patients.

Third component: Knowledge of treatment effectiveness evaluation techniques

This component is based on the different functional tests, clinical scales, and questionnaires that the student
must know to evaluate the treatment received and if it is effective or not, this allows making adjustments in the
treatment in correspondence with the patient's evaluation.

By applying the rules of neutrosophic inference, a categorization is established, that is, the possibility of de-
tecting a certain type of behavior pattern in the knowledge of medical students in correspondence to the subject
under investigation.

This rule is based on the technique of the survey of university students, where they answer the question in
correspondence with the three components described. That is why this same algorithm is followed for the analysis
and interpretation of the results obtained in this investigation.

IfX1=A1=X1=A2........ And Xn =An then Z =B

Where, both the values of the linguistic variables of the antecedent (X1, X2...Xn) and the consequent (Z) are
neutrosophic sets, in essence, linguistic results with associated semantics.

Deneutrosophication performs the process of adapting the neutrosophic values generated in the inference, in
this process the method of membership of the mean of the maximum is used [11], [14], [15], [21]. With deneutro-
sophication, the value Y is determined for the output variable, which has a maximum in its membership function
X, if there is more than one maximum value in the membership function, the average of them is taken [12], [13],
[16].

3 Results

The results obtained in the investigation for each of the questions are presented below.

Question 1 Goad (5) Regular (3) Bad (1)

How do you rate your
knowledge about hemiplegia 8 (32%) 10 (40%) 7 (28%)
and its main characteristics?

Table 1. Results of question 1 of the survey

Table 1 shows the results of the question with the same number of the survey applied to the students. Where 8
of them, for a 32%, selected the category with the highest value on the scale used. On the other hand, most of the
students selected the intermediate category, that is, this was reflected in 10 of them, for 40% of the study sample.
While only 7 students, for 28%, selected the category of Bad, which reflects that in this component there is a
knowledge of good in most of the students. [22]

Question 2 Good (5) Regular (3) Bad (1)
How do you rate your
knowledge about the main pil-
lars of treatment in hemiple-
gia?

6 (24%) 9 (36%) 10 (40%)

Table 2. Results of question 2 of the survey.
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Table 2 shows the results of question 2 of the survey where only 6 students, for 24%, selected the category of
Good. While 9, for 36%, Good and Bad were the most indicated, where they were 10 for 40%. These results denote
that where there is greater difficulty in the students' knowledge is in the treatments to be used with these patients.

Question 3 Good (5) Regular (3) Bad (1)

How do you rate your
knowledge about the different
. 8 (32%) 9 (36%) 8 (32%)
ways of evaluating the treat-

ment of hemiplegia?

Table 3. Results of question 3 of the survey

In Table 3, eight students marked the Good category, for 32%; while 9, for 36%, selected Regular and 8, for
32%, chose Bad. This is another component in which it is necessary to continue working with the students because
there are still difficulties with some of them regarding the different forms of evaluation and follow-up of these
patients.

Neutrosophic evaluation techniques are used in correspondence with the model proposed in the present inves-
tigation. In the Neutrosophication process, the following linguistic variables were identified:

» Component I: REAL
» Component Il: REAL
» Component I11: REAL

NEUTROSOPHY

TERM Cl:= (0.85, 0) (0.9, 1) (1, 1)

TERM ClI:= (0.4, 0) (0.45, 1) (0.55, 1) (0.55, 0)

TERM ClII := (0.5, 0) (0.55, 1) (0.75, 1) (0.8, 0)

In the inference of neutrosophic rules, the 3 components and the 3 linguistic values (Good, Regular, Bad) were
considered. Subsequently, the deneutrosophication process was carried out.

To perform the deneutrosophication, the center of gravity is used, which implies the value to be obtained for
the components selected for the present investigation.

DENEUTROSOPHICATION Component |

TERM mb:= (0.3, 1) (0.4, 1) (0.45, 0);

TERM ba:= (0.4, 0) (0.45, 1) (0.5, 1) (0.55, 0);

TERM me:= (0.5, 0) (0.55, 1) (0.75, 1) (0.8, 0);

TERM al := (0.75, 0) (0.8, 1) (0.85, 1) (0.9, 0);

TERM ma:= (0.85, 0) (0.9, 1) (1, 1);

METHOD: COG;

DEFAULT :=0.3;

RANGE (:=0.3 .. 1);

Conclusion

The analysis of the theoretical and methodological references on neutrosophic evaluation of the knowledge of
hemiplegia in medical students at the Regional University of the Andes in the Republic of Ecuador shows the
existence of different bibliographic sources of the subject, however, tools are required that promote neutrosophy
as a useful discipline for medical sciences.
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The interpretations of the results offer validity to the research developed since the use of neutrosophic tools
allowed to carry out an adequate neutrosophic evaluation of the knowledge of hemiplegia in medical students at
the Regional University of the Andes in the Republic of Ecuador.

In accordance with the results obtained, it is necessary to continue delving into the subject of hemiplegia,
particularly in the different treatments and forms of evaluation and follow-up of patients.
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