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To the Editor: 
 
Undergraduate scientific research occupies an im-
portant place in the training of professionals of Med-
ical Sciences in Cuba, which has generated new 
learning forms. Considering this, some authors have 
referred to the initiative of the Henrich Quincke Re-
search Grant, developed by the Central Laboratory 
of Cerebrospinal Fluid of the Universidad de Cien-
cias Médicas de La Habana and the need to create 
similar spaces, that it promotes new ways of acquir-
ing knowledge among students of Medical Sciences1. 

As a response to the initiative of Dorta-Contreras2, 
the research team of Dr. Miguel Enrique Sánchez 
Hechavarría, from the Laboratory for Basic Biomed-
ical Sciences, Faculty of Medicine Nº 1, Universidad 
de Ciencias Médicas de Santiago (Cuba), have 
called, for the first time, the International Research  
 

 
Grant in Cardiovascular Psychophysiology Ivan Pav-
lov, held between August 6 and 10, 2018 (Figure).   

This space, which has the name of the Nobel 
Prize in Physiology and Medicine in 1904, for his 
discoveries about the conditional reflex (on the oc-
casion in this year 2019 of his 170th birth anniver-
sary), brought together 21 students from around the 
country to do 2.0 science.  

Cardiac autonomic regulation, hemodynamic pa-
rameters, heart rate (HR) variability and the re-
sponse to certain stimuli such as physical exercise, 
mental stress and dynamic weight-bearing test, were 
the main aspects to be analyzed. 

The Grant, entirely, comprised five moments:  
1. Promotion: where the call was spread through 

social networks and Cuba's health telematics net-
work, Infomed. The call was officially launched in 
the III National Student Scientific Event of Internal 
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Medicine «Medintávila 2018».  
2. Selection of the winning students: in this stage, 

the teaching faculty, that later would work in the 
Grant, as well as the student research team of the 
professor Miguel Enrique Sánchez Hechavarría, 
reviewed in a rigorous way, and based on a scor-
ing system, the curriculum vitae sent by the as-
pirants, to finally select 20 students of Medicine 
and 1 of Stomatology.   

3. Sending of preparation modules: library materials 
and instructional videos on the contents to work 
in the Grant were distributed to the selected stu-
dents, through email, as well as biostatistics ele-
ments and data processing, with which a modali-
ty of distance education was developed.    

4. Grant: it was developed, face-to-face, from August 
6 to 10, 2018. It included physiology laboratory 
practices, thematic conferences, collateral work-
shops and an extensive time fund for independ-
ent study.    

5. Symposium: it was the final activity, which led to 
the presentation of the results of the eight original 
works (Appendix) generated from the primary 
data provided by the team of the Biomedical 
Basic Sciences Laboratory.  

 
As benefits of this new space, which encourages 

open science, it should be noted that it does not 
reproduce studies, but generates studies from a set 
of data offered by the faculty; it allows remote prep-
aration with the sending of complementary materials 
to the participating students, prior to the start of the 

Grant, and it is intended to present the results ob-
tained in the form of a scientific article, which will 
facilitate its publication in journals with related sub-
jects. Another novelty of this Grant is that the stu-
dent becomes the protagonist to be able to lead 
workshops on the research lines related to psycho-
physiology, or other common interest for partici-
pants such as: scientometric elements, bibliographic 
reference management and scientific communication 
through neurolinguistics programming. 

The authors of this letter hope that institutions of 
higher medical education will continue to be added 
to this initiative, as well as a bigger summon and 
scientific quality, with students and professors from 
other parts of the world, as well as international ref-
erence centers on this research field. 
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Figure. Pictures taken during the event. A. Practice work session at the Basic Biomedical Sciences Laboratory in Santiago de 
Cuba. B. Closure of the Grant at the Heredia Theater of the same city 
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ANEXO 
 
Resúmenes de las 8 investigaciones originales resul-
tantes.  
 
 
Nonlinear dynamics of cardiac autonomic regula-
tion and hemodynamic parameters during the 
dynamic weight-bearing test in type 2 diabetic 
patients 
 
Authors: Michel Torres-Leyva1, Frank Hernández-
García2, Luis A. Lazo Herrera3, Laritza Ortiz Alcolea1 
y Miguel E. Sánchez-Hechavarría1,4 
Affiliation: 1Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 2Univer-
sidad de Ciencias Médicas de Ciego de Ávila. Facul-
tad de Ciencias Médicas Dr. José Assef Yara; 3Uni-
versidad de Ciencias Médicas de Pinar del Río, Fa-
cultad de Ciencias Médicas Dr. Ernesto Che Guevara 
de la Serna (Cuba); 4Department of Basic Medical 
Sciences and Morphology, Faculty of Medicine, Uni-
versidad Católica de la Santísima Concepción (Chi-
le). 
 
Introduction: With the increase in the incidence of 
chronic noncommunicable diseases, such as type 2 
diabetes mellitus, it is essential to study it using in-
expensive techniques, based on the health burden it 
represents. It is precisely here, in this disease, 
where the dynamic weight-bearing test gains value, 
as a static isometric exercise, observed from the 
perspective of the nonlinear parameters of the HR 
variability.  
Objective: To determine the variations in the non-
linear dynamics of cardiac autonomic regulation and 
in the hemodynamic response during the dynamic 
weight-bearing test in type 2 diabetic patients. 
Method: A quasi-experimental study was carried 
out, before-after, with no control group, in patients 
with type 2 diabetes mellitus, in the month of August 
2018, at the Faculty of Medicine Nº 1 in Santiago de 
Cuba; there were evaluated the nonlinear parame-
ters of the HR variability in the basal state of rest and 
in the dynamic weight-bearing test. 
Results: When comparing the dynamic weight-
bearing test with respect to the rest, significant in-
creases were found in the HR (p=0.036), blood pres-
sure (p<0.05), SD2 (p=0.003) and SD2/SD1 (p=0.005). 
Moreover, there was a significant decrease (p=0.003) 
of the sample entropy, the parameter related to the 
degree of complexity and adaptability of systems. 

Conclusions: In type 2 diabetic patients, an increase 
in the cardiovascular sympathetic response takes 
place during the dynamic weight-bearing test, affect-
ing the adaptability and complexity of cardiac auto-
nomic regulation.  
Keywords: Diabetes mellitus, Dynamic weight-bear-
ing test, Heart rate variability 
 
 
 
Differences between males and females in pres-
ence of mental stress in the heart rate variability 
 
Authors: Adán Andreu Heredia1, Susana Grey Pom-
pa-Carrazana2, Lianay M. Suarez Sotomayor3, Eris-
landis López Galán3, David Bueno Revilla1 y Miguel 
E. Sánchez-Hechavarría1,4 
Affiliation: 1Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 2Univer-
sidad de Ciencias Médicas de Granma, Filial de 
Ciencias Médicas Dr. Efraín Benítez Popa of Bayamo; 
3Universidad de Ciencias Médicas de Santiago de 
Cuba, Faculty of Medicine Nº 2 (Cuba); 4Department 
of Basic Medical Sciences and Morphology, Faculty 
of Medicine, Universidad Católica de la Santísima 
Concepción (Chile). 

 
Introduction: Stress is the mental health problem of 
the future. The psychophysiological response of 
each individual to this noxa is diverse and the HR 
variability represents an efficient predictor in order 
to evaluate it.  
Objective: To determine the differences between 
males and females in presence of stress by analyzing 
the linear dynamics of HR variability.  
Method: A quasi-experimental study, before-after, 
with no control group, was carried out in 10 healthy 
individuals (5 females and 5 males). We analyzed 
the linear parameters of the HR variability and the 
differences between sexes at rest and before a cer-
tain stimulus (Stroop Color Test). In the statistical 
analysis, nonparametric techniques were used, as 
the Mann-Whitney U test for qualitative variables 
and the Wilcoxon signed-rank test for quantitative 
variables.  
Results: The low frequency band (LF [p=0.038]) had 
a statistically significant increase from basal state to 
mental stress. The HR in men was higher at both, 
basal state (p=0.016) and mental stress (p=0.009). 
Women showed a pNN50 (parasympathetic indica-
tor [percentage of consecutive RR intervals that dif-
fer by more than 50 ms from each other]) greater 
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(p=0.009) in presence of stress than men. In a mul-
tiparametric analysis, from the qualitative point of 
view, the sympathetic index was elevated in males 
with respect to females.  
Conclusions: In men, a greater sympathetic cardio-
vascular psychophysiological response to stress 
with respect to women was evidenced. 
Keywords: Mental stress, Heart rate variability, 
Stroop test 
 
 
 
Modifications of the nonlinear parameters of the 
heart rate variability in relation to the systematic 
practice of physical exercise 
 
Authors: Víctor E. González-Velázquez1, Roxana M. 
Rebustillo-Escobar2, Walfrido Semanat-Gabely3, Lá-
zaro Cobiellas-Carballo4, Erislandis López Galán5 y 
Miguel E. Sánchez-Hechavarría6,7 
Affiliation: 1Universidad de Ciencias Médicas de 
Villa Clara; 2Universidad de Ciencias Médicas de 
Granma; 3Universidad de Ciencias Médicas de Guan-
tánamo; 4Universidad de Ciencias Médicas de Hol-
guín; 5Universidad de Ciencias Médicas de Santiago 
de Cuba, Faculty of Medicine Nº 2; Universidad de 
Ciencias Médicas de Santiago de Cuba, Faculty of 
Medicine Nº 1 (Cuba); 7Department of Basic Medical 
Sciences and Morphology, Faculty of Medicine, Uni-
versidad Católica de la Santísima Concepción (Chi-
le). 
 
Introduction: In recent years, the relationship be-
tween the functioning of the autonomic nervous 
system, the cardiovascular diseases and the influ-
ence of systematic practice of sports has been rec-
ognized. 
Objective: To determine the modifications that the 
nonlinear parameters of the HR variability undergo 
with the systematic practice of physical exercise. 
Method: An analytical cross-sectional study was 
carried out with 36 individuals (18 high-performance 
baseball athletes and 18 students from the Univer-
sidad de Ciencias Médicas de Santiago de Cuba). All 
data were collected in the Biomedical Sciences La-
boratory of the University, through the PowerLab 8-
channel polygraph, and analyzed using the Kubios 
Software version 3.0.4 Premium. 
Results: When comparing the athletes regarding the 
students, there were found statistically significant 
differences with a decrease in the values of HR 
(p=0.0001) and an increase of nonlinear parameters 

of HR variability: SD1 (p=0.025), SD2/SD1 ratio (p= 
0.007), sample entropy (p=0.011), short-term fluctua-
tions alpha 1 (p=0.019), linear average length (p= 
0.016), maximum linear length (p=0.001), recurrence 
rate (p=0.034), determinism (p=0.010) and Shannon 
entropy (p=0.015). 
Conclusions:  In athletes, the representation of car-
diac autonomic regulation, through the nonlinear 
parameters of HR variability, undergo modifications 
that respond to a better adaptability of cardiac func-
tion related to the systematic practice of physical 
exercise. 
Keywords: Heart rate variability, Physical exercise, 
Athletes 
 
 
 
Effect of the Stroop word-color test in the non-
linear parameters of the heart rate variability  
according to the sex 
 
Authors: Lisandra C. Rodríguez Gutiérrez1, Anabel 
Blázquez López1, Maikel Robles Revé2, Erislandis 
López Galán3, David Bueno Revilla1 y Miguel E. 
Sánchez-Hechavarría1,4 
Affiliation: 1Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 2Univer-
sidad de Ciencias Médicas de Holguín; 3Universidad 
de Ciencias Médicas de Santiago de Cuba, Faculty of 
Medicine Nº 2 (Cuba); 4Department of Basic Medical 
Sciences and Morphology, Faculty of Medicine, Uni-
versidad Católica de la Santísima Concepción (Chi-
le). 
 
Introduction: Stress is considered by psychologists 
to be responsible for changes. When it continues 
over time can affect many psychological and physio-
logical functions such as the immune system, me-
tabolism, reproduction and circulation. The regula-
tion of the autonomic nervous system on the cardi-
ovascular system that is commonly affected by 
stress can be evaluated through the HR variability.  
Objective: To determine the effect of the Stroop 
word-color test in nonlinear parameters of the HR 
variability according to the sex. 
Method: A quasi-experimental study was conduct-
ed, before-after, with no control group, in 10 medical 
students of both sexes randomly selected in Santia-
go de Cuba, for the analysis of the RR intervals’ vari-
ability of the second standard deviation of the elec-
trocardiogram in the Powerlab 8 device. For the 
detection of RR peaks, its processing was used and 
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the variability parameters’ calculation of the Premi-
um HRV Kubios program (version 3.1.0). 
Results: It was observed that men showed a signifi-
cant decrease (p=0.008) of the sample entropy (pa-
rameter related to the degree of complexity and 
adaptability systems) before the application of the 
Stroop Color test (pre-test rest) with respect to wom-
en.  
Conclusions: In the period preceding the Stroop 
word-color, the men presented a decrease in com-
plexity and adaptability in the autonomic cardiac 
regulation, with respect to the women, which could 
lead to a predisposition towards psychic stress and 
inadequate physiological responses.  
Keywords: Stroop test, Nonlinear parameters, Heart 
rate variability, Psychical stress 
 
 
 
Influence of the systematic practice of physical 
exercises on cardiac autonomic regulation 
 
Authors: Yoander Nápoles Zaldívar1, José A. Sán-
chez Guerra2, Jeniffer Rodríguez Nuviola3, Erislandis 
López Galán4 y Miguel E. Sánchez-Hechavarría3,5 
Affiliation: 1Universidad de Ciencias Médicas de 
Holguín, Filial de Ciencias Médicas Urselia Díaz Báez 
of Banes; 2Universidad de Ciencias Médicas de Gran-
ma, Filial de Ciencias Médicas Dr. Efraín Benítez Po-
pa of Bayamo; 3Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 4Univer-
sidad de Ciencias Médicas de Santiago de Cuba, Fac-
ulty of Medicine Nº 2 (Cuba); 5Department of Basic 
Medical Sciences and Morphology, Faculty of Medi-
cine, Universidad Católica de la Santísima Concep-
ción (Chile). 
 
Introduction: The systematic practice of physical 
exercises provides benefits to the health of the indi-
vidual and induces psychophysiological changes to 
the HR. 
Objective: To determine the modifications induced 
by the systematic practice of physical exercises in 
cardiac autonomic regulation. 
Method: An analytical cross-sectional study was 
conducted in a sample of 36 individuals, 18 medical 
students paired with 18 high-performance baseball 
athletes in the Biomedical Basic Medical Sciences 
Laboratory of the Universidad de Medicina de Santi-
ago de Cuba. There were used the sympathetic and 
parasympathetic indices, from the multiparameter 
models of the HR variability, from the Premium HRV 

Kubios program (version 3.1.0).  
Results: When comparing the athletes with respect 
to the students, a significant increase of the para-
sympathetic index was found (p=0.008), as well as a 
significant decrease in the sympathetic (p=0.007). 
Conclusions: In resting conditions, the systematic 
practice of physical exercises is associated with a 
reduction of the sympathetic influence and an in-
crease of the parasympathetic on cardiac activity, 
representing the multiparametric models of the HR 
variability promising and non-invasive ways of eval-
uating the cardiovascular health status. 
Keywords: Athletes, Students, Heart rate variability 
 
 
 
Heart rate variability in deep hypnosis 
 
Authors: Lilian L. Chaveco Bello1, Adriana Arias 
Tornés2, Raidel Paz Barthelemy3, Elizabeth Salvador 
Figueroa1, Elizabeth de la Paz Reyes1 y Miguel E. 
Sánchez Hechavarría1,4 
Affiliation: 1Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 2Univer-
sidad de Ciencias Médicas de Santiago de Cuba, 
Faculty of Stomatology; 3Universidad de Ciencias 
Médicas de Guantánamo (Cuba); 4Department of Ba-
sic Medical Sciences and Morphology, Faculty of 
Medicine, Universidad Católica de la Santísima Con-
cepción (Chile). 
 
Introduction: Hypnosis is a special state of con-
sciousness in which ideas are accepted by sugges-
tion rather than by logical evaluation, with charac-
teristic behavioral and vegetative changes, which 
can be evaluated through the HR variability. 
Objective: To determine the changes in the HR var-
iability in deep hypnosis. 
Method: A quasi-experimental study, before-after, 
with no control group, was performed in 15 20-year-
old supposedly healthy young men. There were 
evaluated 10 minutes of quiet wakefulness with eyes 
closed (rest) and in another 10 minutes (objective 
signs) overall HR variability expressed by the stand-
ard deviation of the RR intervals (SDNN). The Wil-
coxon singed-rank test, the nonparametric statisti-
cian for related samples, was used; with a signifi-
cance level of p<0.05. 
Results: Comparing deep hypnosis with respect to 
the rest, there was a significant increase (p=0.01 of 
SDNN with no changes in HR (p>0.05). 
Conclusions: In deep hypnosis, there was a global 
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HR variability that could be associated with the 
salutogenic effect and the therapeutic potentialities 
described in hypnotherapy.   
Keywords: Hypnosis, Heart rate variability, Young 
men 
 
 
 
Effect of the arithmetic calculation test on the 
linear parameters of variability in young individ-
uals 
 
Authors: Margarita Montes de Oca Carmenate1, Elia 
G. Henry Angok1, Alexis A. García Rivero2, Erislandis 
López Galán3, David Bueno Revilla1 y Miguel E. Sán-
chez-Hechavarría1,4 
Affiliation: 1Universidad de Ciencias Médicas de 
Santiago de Cuba, Faculty of Medicine Nº 1; 2Univer-
sidad de Ciencias Médicas de La Habana, Instituto 
de Ciencias Básicas y Preclínicas Victoria de Girón; 
3Universidad de Ciencias Médicas de Santiago de 
Cuba, Faculty of Medicine Nº 2 (Cuba); 4Department 
of Basic Medical Sciences and Morphology, Faculty 
of Medicine, Universidad Católica de la Santísima 
Concepción (Chile). 
 
Introduction: The HR variability is the variation of 
this vital sign during a time interval, previously de-
fined, never greater than 24 hours, in a study of con-
secutive circadian periods. Its analysis represents an 
effective method in the evaluation of the autonomic 
regulation of cardiac activity. 
Objective: To determine the effect of the arithmetic 
calculation test on the linear parameters of the HR 
variability. 
Method: A quasi-experimental study, before-after, 
with no control group, was conducted, where the 
effects of arithmetic calculation test were analyzed in 
the linear parameters of HR variability.  The variabil-
ity indexes were analyzed in a sample of 10 healthy 
men with an average age of 19.5 years. The RR in-
tervals were obtained under basal (control) and 
stress conditions.  
Results: We found a decrease in the RR intervals 
(p=0.005), of the RMSSD (square root of the mean of 
the differences of the RR intervals; p=0.007), pNN50 
(percentage of consecutive RR intervals, which dif-
fer by more than 50 ms from each other, p=0.005), 
and the parasympathetic index (p=0.005), as well as 
increases in mean and maximum HR (p=0.005), the 
sympathetic index (p=0.005) and the vagal-sympa-
thetic ratio quotient (p=0.005). 

Conclusions: It was demonstrated that this invasive, 
quantitative and reproducible technique provides 
interesting information about the behavior of HR in 
presence of a controlled mental exercise, where 
mental stress is shown to be a modifier of cardio-
vascular variability during the arithmetic calculation 
test. 
Keywords: Heart rate variability, Linear parameters, 
Arithmetic calculation test 
 
 
 
Modifications of the nonlinear parameters of the 
heart rate variability in relation to the arithmetic 
calculation test 
 
Authors: Elys M. Pedraza Rodríguez1, Carlos Almi-
ra Gómez2, Sergio Cortina Reyna3, Erislandis López 
Ga-lán4, David Bueno Revilla3 y Miguel E. Sánchez 
Hechavarría3,5 
Affiliation: 1Universidad de Ciencias Médicas de 
Villa Clara; 2Universidad de Ciencias Médicas de 
Holguín; 3Universidad de Ciencias Médicas de San-
tiago de Cuba, Faculty of Medicine Nº 1; 4Universi-
dad de Ciencias Médicas de Santiago de Cuba, Fa-
culty of Medicine Nº 2 (Cuba); 5Department of Basic 
Medical Sciences and Morphology, Faculty of Medi-
cine, Universidad Católica de la Santísima Concep-
ción (Chile). 
 

Introduction: The responses of the autonomic ner-
vous system to situations of stress and struggle usu-
ally translate into an increase in HR, blood pressure 
and cardiac output. The complexity of these re-
sponses can be evaluated through the nonlinear 
parameters of the HR variability. 
Objective: To determine the modifications that the 
nonlinear parameters of the HR variability undergo 
when faced with mental stress. 
Method: A quasi-experimental study was conduct-
ed, with no control group, before-after, a sample 
consisting of 10 men in the Laboratory of Basic Med-
ical Sciences at the Universidad de Ciencias Médicas 
de Santiago de Cuba, for the analysis of the RR in-
tervals’ variability of the electrocardiogram in the 
Powerlab 8.  For the detection of RR peaks, its pro-
cessing was used and the variability parameters’ 
calculation of the Premium HRV Kubios program 
(version 3.1.0). 
Results: In the nonlinear parameters of HR variabil-
ity, when comparing in individuals the mental stress 
induced by the arithmetic calculation test with re-
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spect to the rest state, there was a reduction in the 
sample entropy (p=0.047) –parameter related to the 
degree of complexity and adaptability of the sys-
tems– and an increase of SD2/SD1 (p=0.005) that rep-
resents the cardiac sympathetic index. 
Conclusions: Under conditions of induced mental 

stress, the nonlinear parameters of HR variability 
reflected an increase in sympathetic modulation 
over the heart and a decrease in the complexity and 
adaptability in the autonomic cardiac regulation. 
Keywords: Mental stress, Heart rate variability, 
Arithmetic calculation. 
 
 

 


