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Evaluation of the candidate’'s most important works related to the proposed topic of the doctoral
dissertation

From the bibliographic units published to date of interest for the topic of the doctoral dissertation,

the following can be singled out:

In the papers The Analysis of Muscle Force Development with Trained and Elite Athletes from
2014 published in the journal Fiziologia and Control of muscle force development in arm
extensors during isometric tension form 2018 published in the journal Acta kinesiologica a

theoretical analysis and review of the results of previous research related to the production of
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muscle force of the hand muscles was done. Physiological mechanisms that ensure its
manifestations were analyzed, as well as the value of mechanical characteristics as a
discriminating factor among elite athletes. The results of the theoretical analyzes were verified in
an experimental study in which 130 subjects participated with the primary goal of using a
standardized test to determine patterns of force development regulation in the arm extensors
during isometric contraction. The obtained results indicate the existence of three different
patterns of involvement of motor units depending on the level of voluntary force produced.
These studies reveal complex physiological mechanisms that provide control of muscle force
production and the possibility of their voluntary change and control, which opens up space for
future research.

In the monograph SPECIAL PHYSICAL EDUCATION Textbook on the management of the
construction of the physical integrity and capacity of police officers form 2014, through the
analysis of scientific results from the field of police science and special physical education, a
detailed description of police work, the process of selection and training of members of different
police formations was given. From this extensive work, first of all, the chapter that refers to the
analysis of the desirable physical and psychological characteristics of a police officer, necessary
for the efficient performance of police duties, should be singled out. This research is directly
followed by a statement from a scientific meeting organized by the Ministry of Internal Affairs
of Ukraine, in an expanded version in Serbian, published in the magazine Bezbednost in 2022
under the title Knowledge, abilities and skills necessary for the successful performance of police
work provided by special physical education, in which the conclusions from the monograph are
analyzed in the light of progress in the scientific field that was achieved in the next 10 years.
Through these studies, the importance of both the physical and psychological characteristics of
the police officer for the efficient performance of police work has been demonstrated, and the
need for more detailed research into their connection has been observed.

The relationship between environmental and demographic factors and psychological factors that
affect work ability and efficiency is analyzed in the paper Work-related stress among primary
healthcare workers, published in 2020, i journal Military Medical and Pharmaceutical Journal
of Serbia. The study was conducted on a sample of 95 healthcare workers with the aim of
describing the state of stress among employees in the field of primary health care in order to
identify the factors that most affect stress, as well as to identify groups that are particularly

vulnerable to impact of stress. Analysis of variance revealed that there are statistically significant

8



differences (p < 0.00) between the influence of the variables of education (F = 11.68), workplace
(F = 14.07) and seniority (F = 9.16) on total stress. Also, a significant interaction was found
between the factors workplace and seniority [F(2,72) = 3.22; p < 0.046]. The results of this study
show the importance of researching psychological characteristics in different populations of the
working population, especially when it comes to highly stressful occupations.

The relaionship between mental toughness and sports achievement was analyzed in the study
Association of mental toughness with competitive success of young female basketball players,
published in 2021, in the journal Human Sport Medicine. The study, which lasted one year (one
competitive season), was conducted on a sample of 38 elite young female basketball players
from Serbia. Correlation, regression and analysis of variance showed a positive correlation
between the performance index and mental toughness. This research shows the importance of
mental toughness for achieving top sports results, but also the importance of further research into
its relationship with the physical characteristics of both athletes and others engaged in physically
demanding occupations.

The importance of researching the dark triad and mental toughness, as well as the possibility of
applying specific inventories to assess them in the population of police students, was investigated
in the paper Psychometric properties of the Serbian version of Mental Toughness Inventory and
Dark Triad Dirty Dozen in police students, published in 2022 in the journal Journal of
Criminalistics and Law. In the study on 82 students of University of Criminal Investigation and
Police Studies in Belgrade, it was shown that the researched instruments show good and
acceptable psychometric characteristics on a homogeneous and selected population such as the
students of University of Criminal Investigation and Police Studies, which opens up space for
their application in further research of this population.

At lectures by invitation Multidisciplinary approach to sport, psychology and creativity studies -
a step beyond traditional application of psychology in sport and Movement as personality trait
indicator - what can kinesiology offer to the psychology of individual differences? from 2020.
and 2022, held in Istanbul and Muscat, candidate analyzes the possibilities and need for an
interdisciplinary approach in research in sports and psychological sciences, presents the results
of representative works, and directly points to the importance of researching the connection
between the mechanical characteristics of skeletal muscles and psychological characteristics, as

well as the possibilities for further in-depth research on this topic.



Doctoral dissertation topic proposal

Milo$ Milosevi¢ PhD, proposed the topic for the doctoral dissertation ,,THE RELATIONSHIP
OF THE MECHANICAL CHARACTERISTICS OF THE HAND GRIP EXPRESSED IN DIFFERENT
MODULES OF ISOMETRICAL CONTRACTION AND PSYCHOLOGICAL CHARACTERISTICS
IN ADULTS* . In accordance with Article 31, Paragraph 2 of the Rulebook on Doctoral Academic
Studies, 10" of March, 2023, a public presentation of the proposal for the topic of the doctoral
dissertation was held in front of the members of the Council of Doctoral Academic Studies. Based on
the presentation, the topic proposal and the research project for the doctoral dissertation were positively
evaluated

Explanation of the topic

In the introduction, the candidate firstly in a concise and precise manner observes the possible
connection between the mechanical characteristics of skeletal muscles and psychological characteristics,
with an emphasis on the evolutionary and developmental significance and function of the hands in
humans as well as their role in everyday life, comparing the specificity of the human psychological
apparatus in the living world with the specificities use of hands.

Then, through subchapter 1.1 Psychological Characteristics as a Behavior Management System,
the basic theoretical propositions of the psychology of individual differences are presented, primarily
those theories that assume the existence of a biological basis of personality. This subchapter also
presents an overview of research in which assumptions about the specific biological basis of personality
have been tested.

In the following subsection 1.2. Mechanical Characteristics of Skeletal Muscles as an Indicator
of the Quality of Control and Execution of Movements, the candidate defines the manifestation of
mechanical characteristics of the hand grip through terms that describe the muscle force of the flexors
and flexors of the hand muscles, namely the maximum force, the maximum rate of force development
and endurance in the expression of force. Different modules of muscle strain (classical and impulse) and
their specificity in manifesting the mechanical characteristics of skeletal muscles are also described. In
this part, in addition to the review of research on the physiological mechanisms responsible for the
manifestation of the mechanical characteristics of skeletal muscles, the emphasis is placed on neural
mechanisms that could also be labeled as behavioral control mechanisms.

After defining the basic terms and mechanisms, in subsection 1.3. Relationships of the

Mechanical Characteristics of the Hand Grip with Psychological Characteristics and Behavioral
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Patterns, an overview of research in which the relationship between the mechanical characteristics of
skeletal muscles and psychological characteristics was directly and indirectly validated is given. A
special space in this part is given to research that deals with the connection between maximum hand grip
force and personality traits. Based on all the presented research results presented above all in this but
also in the previous sub-chapters, as a special sub-chapter 1.3.1. The Nature of the Relationship Between
Mechanical Characteristics of the Hand and Psychological Characteristics, a synthesis and explanation
of the nature of the possible mechanisms by which the shown and assumed connections between the
mechanical characteristics of the skeletal muscles and psychological characteristics are realized.

In the final subsection of the introductory chapter 1.4. The Importance of the Relationship
between Mechanical and Psychological Characteristics in Different Populations, the possibilities and
importance of expanding the domain of previous research from the point of view of practical application
of the obtained empirical findings are considered. Regarding the extension of previous research in the
field of mechanical characteristics of skeletal muscles, it is suggested that the maximum force be joined
by the maximum speed of the actual force, endurance in the force as well as the time parameters in
which these characteristics are manifested. In the domain of psychological characteristics, it is suggested
that mental toughness, dark triad and interpersonal reactivity join the Big Five personality traits model.
In relation to this this, the findings of previous research which show that both mental toughness and the
dark triad play a significant role in coping with stress, stress tolerance, and stress responses, carry
valuable information about perceived stress, which is crucial for understanding and predicting effects
and reactions to prolonged exposure to stress, were presented. The need indicated in the literature for
expanding the Big 5 model if one wants to accurately understand and predict the reaction to prolonged
stress is also expressed. In this way, the importance of researching the proposed topic on a specific
police and security population is described. Moreover, in terms of the practical value of the obtained
results, the police-security population whose selection and training system could have an importacant
benefit from the research results of the presented topic stands out.

In the most important part of the analyzed doctoral dissertation project, the candidate clearly
maps already validated, but also possible connections between the mechanical characteristics of the hand
grip and psychological characteristics. With this, the author provided a clear theoretical framework of
the work where he defined the scientific, logical and professional connection between the existing
knowledge in several scientific fields with the topic that should be studied in the dissertation, that is, he
clearly based the proposed topic on a scientific basis.

Based on the material and argument presented in the introduction, the candidate clearly and
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precisely sets the problem, subject, goal and tasks of the research, i.e. creates a clear logical sequence of
elaboration of the proposed topic.

The candidate formulates a future research problem as follows: ,, Are there and, if so, what is the
nature of the relationship between the mechanical characteristics of the hand grip and psychological
characteristics in adults?“ The candidate observes that the problem posed in this way is related to the
"problem of the existence of differences in the aforementioned relationships in different populations,
that is, the problem of their specificity in strictly selected and homogeneous populations such as the
police and security in relation to the general population.

From the problem set, for the subject of the doctoral dissertation, the candidate draws out
research of the relationships of maximum force, rate of force generation, endurance in the manifestation
of force, time parameters of manifestation of given force characteristics as well as index parameters of
hand grip measured in isometric contraction, with the big five personality traits, mental toughness, dark
triad and interpersonal reactivity in different populations.

From the problem and the object of the research, the goal arose. The goal of the research is the
exploration of the quantitative characteristics of the mentioned relations, the determination of the
specificity of these relations in different populations, as well as the metrological characteristics of the
newly formed index variables. The following research tasks arise from the above:

1. Define the sample selection criteria and form the sample and subsamples of respondents based on
them.

2. Collect information on the socio-demographic status of the respondents.
3. Collect information on the sports and training seniority, experience, and status of the respondents.

4. Assess the psychological characteristics of the big five personality traits, mental toughness, dark
triad, and interpersonal reactivity of the respondents.

5. Perform an assessment of the morphological status of the examinee, i.e., the measurement of body
height and weight.

6. Measure force and time parameters in the impulse and classic modality of isometric contraction of
the hand for both the dominant and the non-dominant hand.

7. Based on the measured parameters, determine the maximal force, the maximum rate of force
development, the time required for the production of maximal force and the maximum rate of force
development.

8. Determine 50% of the maximal force.
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9. Measure the maximum endurance in force, i.e., the maximum time in which the force can be
maintained at 50% of the maximal force of the hand.

10. Based on the measurement of endurance in force, calculate the force impulse.
11. Normalize force parameters for body mass.

12. Based on all measured and calculated parameters, form new index indicators.
13. Perform data processing.

14. Perform a statistical analysis of the obtained data.

15. Present and interpret findings.

16. Draw conclusions; analyze the possibility for practical application of the obtained findings as
well as further research of the treated topic.

Based on the review and analysis of the results of previous research, the established problem,
the subject and objectives of the research, the candidate defined the main and seven auxiliary

hypotheses:

H: There is an association between the mechanical characteristics of the hand grip and psychological
characteristics, and which is particular to populations of the different professions of adults.

h1: There is an association between the characteristics of the maximum grip force and the psychological
characteristics of the hand of the examinees.

h2: There is a correlation between the characteristics of the maximum rate of force development of
handgrip and the psychological characteristics of the hand of the examinees.

h3: There is a connection between the characteristics of endurance in the manifestation of grip force and
the psychological characteristics of the hand of the examinees.

h4: The connections between the mechanical characteristics of the grip and the psychological
characteristics of the examinee's hand follow the same trend in different subsamples, but are more
intense in the police-security group compared to the general population.

h5: Mechanical grip and hand characteristics are predictors of psychological characteristics.

h6: Mechanical characteristics of the grip and hand are better predictors of psychological characteristics
in police-security compared to the general population.

h7. There is a moderating effect of belonging to a certain subpopulation and the factor of the
manifestation of the mechanical characteristics of the hand, the investigated index indicators, as well as
the interaction of these factors on the psychological characteristics of the respondents.
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In order to collect data that will enable the verification of the formulated hypotheses, an analysis
of the criteria for the formation of the sample and subsample was performed within the methodological
part of the project. It is planned that the research will be conducted on a sample of 180 - 220 students of
the University of Criminal Investigation and Police Studies and the Academy for National Security, the
general student population, as well as the working population of different professional orientations. In
order to participate in the study, participants will be fully informed about the risks and benefits
associated with the study. All participants must sign a written consent form. The study must follow the
ethical standards recognized by the Declaration of Helsinki and must be approved by the Ethical
Research Committee of the Faculty of Sports and Physical Education of the University of Belgrade.

A sample of 26 predictor variables was defined, of which 21 would be directly measured while 5
would be newly formed index parameters derived from basic measures. A sample of 15 criterion and 9
categorical and control variables was also defined. The intended measuring instruments and procedures
for their use are standardized and validated, and above all, appropriate if we take into account first of all
the defined sample of variables, but also the set problem and research goals as well as the research topic
in general. The same applies to the intended research design, which from this point of view can be
assessed as fully appropriate.

The data will primarily be analyzed using basic descriptive statistical methods. The normality of
the distribution will be tested with the non-parametric Kolmogorov-Smirnov test. Pearson's correlation
analysis and multiple regression analysis will be used to determine the degree of association between
criterion and predictor variables. Multiple analysis of variance (MANOVA) and Bonferroni's post hoc
tests will be used to analyze the difference in criterion and predictor variables between subsamples, the
mediating effect of belonging to a certain population and predictor variables on criterion variables, as
well as the interaction of predictor, control and categorical variables on criterion variables. Statistical
significance will be defined at the level of 95% probability, for the value p<0.05 and at the level of 99%
probability, for the value p<0.01. Criterion for evaluating the effect size n2 (0.01) = small, n2 (0.06) =
medium, 12 (0.14) = large. All statistical analyzes will be performed with the help of SPSS 20 software.

Expected results and conclusions
After the methodological elaboration of future research, possible results and conclusions were
analyzed, as well as their practical significance. Confirmation of all hypotheses is expected, observation

and description of numerous relationships of mechanical characteristics of the hand grip manifested in
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different modules of isometric stress and psychological characteristics, as well as description of the
specificity of the police-security population in this matter. The theoretical potential of future research,
which would be of interest to several scientific disciplines, is observed and described. Also, the practical
importance of this research is reflected in the possibility of its implications for the system of selection
and training of security structures, different physically demanding occupations, but it would also open

up space for similar research in the field of sports.

List of literature

Based on the analysis of the literature used, it can be concluded that the presented volume of 195
units, where the vast majority are articles from reference international journals, largely covers the topic
of the future dissertation. Also, the volume and quality of the literature used testifies to the scientific

basis of the proposed topic.

The mentor's proposal, the mentor's consent and a list of their works

Given the complexity of the researched problem that the candidate deals with in explaining the
topic of the doctoral dissertation, we suggest a mentor in the realization of the doctoral dissertation
project:

1. Milivoj Dopsaj, PhD full professor, University of Belgrade - Faculty of Sports and Physical

Education.

Mentor, Milivoj Dopsaj PhD full professor meets the requirements of the Standards for
Accreditation of Doctoral Study Programs and agrees to be a mentor in the realization of the doctoral
dissertation of Dr. Milo$ Milosevi¢ based on the proposed topic.

We are attaching a list of works that are in Milivoj Dopsaj PhD full professor, published in
international scientific journals in the last 5 years, which according to their topic belong to the scientific

field of Physical Education and Sport, to which the proposed topic also belongs.

Milivoj Dopsaj, PhD full professor

1. Erman, Ozkol MZ, Ivanovic J, Arslan H, Cosic M, Yuzbasioglu Y, Dopsaj M, Aksit T. (2021)
Assessments of Ground Reaction Force and Range of Motion in Terms of Fatigue during the
Body Weight Squat. Int J Environ Res Public Health. 2021 Apr 11 ; 18(8):4005. doi:
10.3390/ijerphl 8084005.
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2. Trajkov, M, Cuk I, Eminovic, F, Kljajic, D, Dopsaj M. (2018) Relationship between hand grip
strength and endurance and postural stability in active and sedentary older women. Electromyogr
Kinesiol. 2018 Dec;43:62-67. doi: 10.1016/j.jelekin.2018.09.006. Epub 2018 Sep 12.

3. Dopsaj, M., Mijalkovski, Z., Vasilovski, N., Copié, N., Brzakovi¢, M. & Markovi¢, M. (2018).
Morphological parameters and handgrip muscle force contractile characteristics in the first
selection level in water polo: Differences between U15 water polo players and the control group.
Human Sport Medicine, 18(3), 5-15. https://doi.org/10.14529/hsm180301.

4. Dopsaj, M., Klisari¢, D., Kapeleti, M., Ubovi¢,M., Rebié, N., Piper, N., Trikos. B., Stanci¢, D.,
Samardti¢, N., Rajkovi¢, A., Nikoli¢, D., Nikoli¢, M., Vasiljevi¢, M., Botovi¢, B. (2021).
Pouzdanost i razlike izmehu klasiénog i impulsnog modela izometrijskog testiranja u funkciji
ispoljavanja maksimalne i eksplozivne jauine: pilot istraxxivanje. Fizicka kultura, 75(2): 1-12.
https://doi.irg/10.5937/fizkul 75-39013.

5. Dopsaj, M., Andraos, Z., Richa, C., Mitri, A.A., Makdissi, E., EI Zoghbi, A., Dandachi, R.,
Erlikh, V.V., Cherepov, E.A., Masiulis, N., Nenasheva, A.V., Zuoziene, 1.J., Markovi¢, S., &
Fayyad, F. (2022). Maximal and explosive strength normative data for handgrip test according to
gender: international standardization approach. Human Movement, 23(4), 77-87.
https://doi.org/10.5114/hm.2022.108314.

Opinion and proposal of the Committe

The proposed topic represents a multidisciplinary scientific-research approach in the analysis of
the relationship between the psychological and physical characteristics of a person. In this context, it is
necessary to point out that the candidate, through a detailed analysis of scientific works and scientific
theories, creates an authentic theoretical basis that connects several scientific disciplines. In this way, a
good platform for further research in which the analysis of the physical and psychological characteristics
would be aditionaly deepened is also created.

The proposed topic is focused on the research of the problem: “Are there and, if so, what is the
nature of the relationship between the mechanical characteristics of the hand grip and psychological
characteristics in adults?” Also, related to the stated problem is the problem of the existence of
differences in the mentioned relations in different populations, that is, the problem of their specificity in
strictly selected and homogeneous populations such as the police and security in relation to the general

population. The topic is formulated on the basis of a careful analysis of extensive bibliographic material.
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https://doi.org/10.5114/hm.2022.108314

The research problem is explained in detail, and the goal and hypotheses are clearly formulated.
The provided research methods enable the realization of the set research goals.

The potential findings of the research can have immediate application in practice, as they will
directly indicate the possibility of applying the results for the system of selection and training of security
structures, for different physically demanding occupations, but would also open up space for similar
research in the field of sports.

We suggest that the Teaching and Research Council accept the report of the commission and
send a decision to the Council of Scientific Fields of Social and Humanities approving the topic of Milo$
MiloSevié¢'s doctoral dissertation under the title: ,,THE RELATIONSHIP OF THE MECHANICAL
CHARACTERISTICS OF THE HAND GRIP EXPRESSED IN DIFFERENT MODULES OF
ISOMETRICAL CONTRACTION AND PSYCHOLOGICAL CHARACTERISTICS IN ADULTS*
and by which Milivoj Dopsaj, PhD full professor will be appointed as a mentor.

In Belgrade, December 11%", 2023

Members of the Committe:

Milo$ Mudri¢, PhD associate professor, University of Belgrade -
Faculty of Sport and Physical Education, president of the
Committee;

Vladimir Mrdakovi¢, PhD associate professor, University of
Belgrade - Faculty of Sport and Physical Education, member;

Marko Vukovi¢, PhD assistant professor, Academy for National
Security, member;

Irena Risti¢, PhD full professor, University of Arts in Belgrade -
Faculty of Dramatic Arts, member;

Andreas Stamatis, PhD clinical associate professor, Department of
Health and Sport Sciences, University of Louisville, Louisville,
USA, member.
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