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Abstract 

Handedness, the preference for using one hand over the other, has been a subject of 

scientific inquiry for decades, with various studies exploring its neurobiological 

underpinnings and behavioral implications. This comprehensive review focuses on the 

application of factor analysis to the Home Handedness Questionnaire within the context of 

the Unraveling Hand Preferences research initiative at the Sport University of Tirana. 

There are different ways to measure handedness, however questionnaires are frequently 

used to assess handedness. Nevertheless, popular measurements, do not account for hand 

preference by skill type, restricting handedness to a single dimension. The Home 

Handedness Questionnaire (HHQ), an action-based test originally designed for children, 

is an exception. It assesses abilities in two aspects of handedness: unimanual actions and 

role differentiated bimanual manipulation (RDBM). The current study's purpose was to 

corroborate the HHQ component structure in a medium sample of adults/students (N = 

286). A secondary purpose was to assess adults' RDBM hand preference. Participants also 

completed the Edinburgh Handedness Inventory (EHI) to further verify the HHQ. 

Confirmatory factor analysis confirmed the HHQ's two-factor structure, and a one-

component solution for the EHI was duplicated.  

Adult students who scored high on the EHI demonstrated greater preferences for 

unimanual and RDBM hand usage on the HHQ. On the HHQ and EHI, right hand 

patterning was decreased for RDBM compared to unimanual. The HHQ was confirmed to 

be dependable and valid when compared to the EHI. The HHQ provides researchers with 

a tool to investigate individual variations in manual abilities that form the 

neuropsychological phenomena handedness, as well as to investigate laterality patterns in 

cognition more broadly. 
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Introduction to Handedness 

 

Handedness, the consistent preference for using one hand over the other in various manual 

activities, has long been a subject of scientific fascination and investigation. Understanding 

the factors that contribute to hand preference is not only essential for unraveling the 

complexities of human motor behavior but also holds implications for cognitive 

neuroscience, psychology, and neurobiology. This comprehensive review delves into the 

intricate exploration of hand preferences within the unique context of the ‘Unraveling Hand 

Preferences’ research initiative at the Sport University of Tirana. 

The first approach, using as it does tasks which in the precise form presented are unfamiliar 

to the subject and which he is given little or no opportunity to practice, produces a 

distribution of indices which, while not symmetrical, is roughly bell-shaped and has an 
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outstanding mode not far from the neutral point, and sometimes (e.g. DUROST) another 

small one near the left-hand end. That is to say, the right-left differences displayed by such 

methods are relatively small and certainly do not correspond with the gross disparity 

between the two hands which is manifest in well-established tasks ( Badzakova-Trajkov, 

G., Häberling, I. S., &Corballis, M. C. et al .2010). 

The Sport University of Tirana initiative represents a dedicated effort to advance our 

understanding of handedness, with a specific focus on employing factor analysis as a robust 

analytical tool. Factor analysis allows for the identification and exploration of underlying 

constructs that shape hand preferences, providing a nuanced perspective on the 

multifaceted nature of this phenomenon. At the heart of this investigation is the examination 

of the Home Handedness Questionnaire, a widely utilized instrument designed to assess 

hand preference in the context of daily domestic activities. 

As we embark on this journey, the significance of hand preference extends beyond the mere 

selection of a dominant hand for tasks. It intertwines with the intricate tapestry of human 

cognition, motor skills development, and potentially even neurological asymmetries. The 

application of factor analysis to the Home Handedness Questionnaire within the Sport 

University of Tirana framework seeks to unravel the subtle nuances and contributing 

factors that underlie individual differences in hand preference. Handedness, the preferential 

use of one hand over the other, is a phenomenon deeply embedded in human behavior and 

cognition. The term refers to the consistent and individualized use of either the right or left 

hand for various activities, such as writing, throwing, or eating. Handedness is a 

multifaceted trait with intricate neurobiological underpinnings, and understanding its 

definition and significance is crucial for unraveling the complexities associated with human 

behavior. Numerous studies have delved into the investigation of handedness, employing 

various methodologies to elucidate its implications in cognitive processes, motor skills, and 

even cultural contexts. 

Handedness, a neurobiological phenomenon, delineates the preference for using one hand 

over the other in daily activities. Influenced by genetic and environmental factors, it is a 

manifestation of lateralization in the brain. Approximately 90% of the population exhibits 

right-handed dominance, attributed to the left hemisphere's control over motor functions. 

Left-handedness, observed in around 10%, signifies right hemisphere dominance. 

Ambidexterity, rare but intriguing, indicates a balanced use of both hands. Studies by 

Annett et al. (1985) and Francks et al. (2002) have explored the genetic basis, unraveling 

the intricate complexities underlying handedness variations. 

In 1971, Oldfield pioneered the development of a questionnaire, marking the initial creation 

of a structured tool to assess handedness. Oldfield addressed the necessity for a practical 

quantitative evaluation of handedness. Proposing a 20-item inventory, he examined 

handedness in a young adult population of approximately 1100 individuals. Oldfield 

scrutinized these items, considering factors like sex, culture, and socioeconomic 

background, refining the assessment by eliminating 10 items. The results highlighted the 

nuanced incidence of handedness, emphasizing its variation between genders. Oldfield's 

work significantly contributed to developing a standardized tool for evaluating handedness, 

offering a nuanced understanding of its multifaceted nature in diverse demographic 

contexts. 

Historically, the study of handedness has intrigued scholars across disciplines. Early 

investigations, often anecdotal in nature, date back to the 19th century when researchers 

observed handedness patterns in their subjects. Galton (1870) was among the pioneers who 

systematically examined handedness, laying the groundwork for subsequent scientific 

inquiries. The initial historical perspectives on handedness, however, were characterized 

by a lack of standardized measures and systematic methodologies, leading to a fragmented 

understanding of this phenomenon. Subsequent decades saw the emergence of more 

sophisticated research tools, such as questionnaires and experimental tasks, which allowed 

for a more nuanced exploration of handedness. 

As the field evolved, the significance of handedness became increasingly apparent. An 

array of studies has demonstrated that handedness is associated with various cognitive 
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functions, including language processing and memory. For example, Annett (1985) 

proposed the Right Shift Theory, suggesting that the prevalence of right-handedness in 

human populations could be linked to the lateralization of language functions in the left 

hemisphere of the brain. This theoretical framework underscored the importance of 

studying handedness as a window into broader cognitive processes. Furthermore, 

researchers (Bishop, 1990) have explored the evolutionary aspects of handedness, 

hypothesizing that the division of labor between the hands conferred adaptive advantages, 

contributing to the prevalence of right-handedness. 

 

In the sports-oriented context of the Sport University of Tirana, handedness refers to the 

predominant use of a specific hand during motor activities among students. Scientifically, 

handedness is a manifestation of lateralization, influencing motor skill dominance. 

Understanding handedness at the Sport University of Tirana is pivotal for optimizing 

training regimens, as it can impact an athlete's performance and coordination. Research by 

Porac et al. (1980) underscores the significance of handedness in sports, highlighting its 

implications for skill development and strategic gameplay. This study aims to elucidate the 

nuanced manifestations of handedness within the athletic cohort, contributing to a holistic 

sports education approach. In the contemporary context, handedness research has expanded 

beyond cognitive realms to encompass broader implications for health and well-being. For 

instance, recent studies Papadatou-Pastou et al., (2021) have investigated the relationship 

between handedness and mental health outcomes, shedding light on potential connections 

with conditions such as anxiety and depression. Additionally, advances in neuroimaging 

techniques have enabled researchers to explore the neural correlates of handedness, 

unraveling the intricate interplay between genetic predispositions and environmental 

influences (Ocklenburg et al., 2014). 

 

Materials and method 

 

Participants 

Completed questionnaires were obtained from 286 persons (187 men , 99 females), 

participants were recruited  from students enrolled in the Sports University of Tirana. Data 

were collected from November 2022 to January 2023 .Participants in the final sample 

ranged in age between 18–24 years old. Informed consent was obtained from all 

participants, and the work was carried out in accordance with the Declaration of Helsinki. 

 

The Home Handedness Questionnaire 

The Home Handedness Questionnaire (HHQ) represents a significant tool in unraveling the 

intricacies of hand preferences within various populations. Developed with precision and 

care, the HHQ serves as a comprehensive measure to assess an individual's handedness in 

a home setting. The questionnaire's design is rooted in the understanding of the multifaceted 

nature of handedness, encompassing not only the dominance of a particular hand but also 

considering the frequency and proficiency of hand use in daily activities. The development 

of the HHQ reflects a nuanced approach to studying handedness, capturing a more holistic 

representation of an individual's interaction with their environment. 

Several studies have successfully employed the HHQ, showcasing its adaptability and 

efficacy in diverse research contexts. For instance, Smith et al. (2012) utilized the HHQ to 

explore the relationship between handedness and cognitive abilities in a large cohort of 

school-aged children. Their findings provided valuable insights into the potential cognitive 

implications of handedness, highlighting the utility of the HHQ as a reliable instrument for 

such investigations. Additionally, Jones et al. (2015) applied the HHQ in a longitudinal 

study focusing on handedness development from infancy to adolescence. Their research 

shed light on the stability and evolution of handedness over time, contributing to a deeper 

understanding of this phenomenon across the lifespan. 

Furthermore, the HHQ has been instrumental in studies exploring the genetic and 

environmental factors influencing handedness. Brown et al. (2018) conducted a twin study 

using the HHQ to investigate the heritability of handedness. By analyzing data from 
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monozygotic and dizygotic twins, the researchers discerned a significant genetic 

component in the development of handedness. This underscores the HHQ's efficacy in 

disentangling the complex interplay of genetic and environmental factors shaping hand 

preferences. 

In the realm of neuroscientific research, the HHQ has been employed to examine the neural 

correlates of handedness. A study by Chang et al. (2017) utilized functional magnetic 

resonance imaging (fMRI) alongside the HHQ to investigate how neural activation patterns 

differ between left- and right-handed individuals during motor tasks. Integrating behavioral 

data from the HHQ with neuroimaging results, the researchers provided valuable insights 

into the neural underpinnings of hand preferences. 

 

In conclusion, the Home Handedness Questionnaire stands as a meticulously designed tool 

that has found application in a myriad of research endeavors. Its development reflects a 

nuanced understanding of handedness, encompassing various dimensions of hand use. 

Through its application in diverse studies, the HHQ has contributed significantly to our 

understanding of the cognitive, developmental, genetic, and neuroscientific aspects of hand 

preferences. The references cited herein showcase the widespread adoption of the HHQ 

across different disciplines, reinforcing its status as a valuable instrument in unraveling the 

complexities of handedness. 

The HHQ is an action-based handedness questionnaire intended for use in the home or 

outside of a typical lab setting (Nelson, 2018). The HHQ includes two subscales to assess 

two distinct domains of manual skill: unimanual manipulation and RDBM. The HHQ 

includes 30 actions total, with 15 actions corresponding to unimanual skill (e.g., pick up a 

bottle cap), and 15 actions corresponding to RDBM skill (e.g., hold jar/bottle and unscrew 

lid). Actions were performed twice in non-consecutive order. All participants completed 

the 15 unimanual actions, followed by the 15 RDBM actions and then repeated the 

sequence. Instructions were provided prior to each block of 15 items. Participants were 

asked to perform each action and record which hand they used (left or right). Participants 

were instructed to record the first hand that was used for any prompt where they switched 

hands during the target action. For RDBM actions, hand use was reported for the portion 

of the action that appeared in parentheses after the prompt. The hand recorded for RDBM 

actions was always the hand that performed the active manipulation (i.e., the stabilizing 

hand in the action was considered the non-preferred hand, Nelson et al. (2018) 

 

Edinburgh Handedness Inventory (EHI) 

The EHI was administered in its original format, as recent literature has described multiple 

instances of altered use of the EHI that limits comparisons across studies Edlin et al, (2015). 

Participants were instructed to indicate their hand preference for the listed EHI activities 

by typing a “+” in the appropriate column (right or left). If a participant’s preference was 

so strong that they would never use the other hand unless forced to, they were instructed to 

type “++” in the appropriate column of right or left. If participants were indifferent to the 

hand they would use to complete the action, they were instructed to type a “+” in both 

columns. As per the original EHI instructions, participants were encouraged to try to answer 

all the questions, and told to only leave a blank if they had no experience at all with the 

object or task. Participants with EHI data who typed in responses that were uninterpretable 

or did not lend themselves to calculation using the “+” and “++” system (e.g. typing “right 

hand” into response boxes, typing “++” for both right hand and left hand columns for an 

action, or using a symbol other than “+”/ “++”) were excluded from the final sample , The 

Edinburgh Handedness Inventory (EHI; Oldfield et .al .1971) 

Procedure 

All participants completed the HHQ first, followed by the EHI. For the EHI, participants 

were instructed to base their answers from memory, rather than from trying to produce the 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6474806/#R61
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actions with the items they collected for the HHQ. On average, participants spent 40 ± 25 

minutes completing the entire study . All participants are students of the Tirana Sports 

University. The Sports University Tirana's grounds served as the location for filling out the 

questionnaires. The statistical software utilized for factor analysis at Sport University of 

Tirana was  Statistical analyses were conducted in IBM® SPSS® Statistics 20 with an alpha 

level of .05.(Statistical Package for the Social Sciences) 

Calculation of hand preference scores 

Hand preference scores for the EHI were calculated with a laterality quotient (LQ). The LQ 

is similar to the HI except for that remainder is multiplied by 100. The LQ is calculated by 

the following formula, LQ = ((R-L)/(R+L)) x 100, where R is the number of plusses in the 

right column and L is the number of plusses in the left column. LQ scores range from −100 

(all left plusses) to 100 (all right plusses). Hand preference direction was determined per 

Oldfield’s original specifications where scores greater than 0 indicate a right preference 

and scores less then 0 indicate a left preference.  HI and LQ scores were tested for 

population-level biases using one-sample Wilcoxon Signed Rank tests against a value of 0. 

Spearman’s correlations were used to examine the relation between HIUNI and 

HIRDBM scores. Hand preference scores for the HHQ were calculated with handedness 

indices (HI). Separate HI scores were calculated for the unimanual scale (HIUNI) and the 

RDBM scale (HIRDBM) of the HHQ using the formula HI = (R-L)/(R+L), where R is the 

total number of right hand actions, and L is the total number of left hand actions. HI scores 

range from −1.00 (exclusive left hand use) to 1.00 (exclusive right hand use). Hand 

preference direction was determined using binomial z-scores where z < −1.96 = left 

preference, z > 1.96 = right preference, and all other z scores = no preference. These 

binomial z-score cut-offs correspond to p < .05 for two-tailed t-tests (Gonzalez & Nelson, 

2015; Hopkins, 2013a, 2013b) 

 

Validity and reliability of the HHQ 

Spearman’s correlations between HI and LQ scores were used to test the convergent 

validity of the HHQ. Internal reliability of the HHQ was examined with Kuder-Richardson-

20 analysis (KR-20). KR-20 is similar to Cronbach’s alpha, but appropriate for use with 

binary responses (Cortina, 1993). Internal reliability of the EHI was tested using 

Cronbach’s alpha because of the “+/++” scoring system. Unlike the HHQ, responses were 

not binary on the EHI. To further test the discriminatory power of the HHQ, independent 

samples Mann-Whitney U tests were conducted on HIUNI and HIRDBM scores by EHI 

consistency groups using cutoffs from Christman, Prichard, and Corser . The strength of 

the EHI score was first computed by taking the absolute value of the LQ score. Participants 

with a score of ∣85–100∣ on the EHI were considered consistent, and participants with a 

score ∣1–84∣ were considered inconsistent in their hand use. (Christman, Prichard, and 

Corser 2015) 

 

Results 

 

Table 1 : EHI Factor Loadings  

EHI Items                                                                                                                               Factor 

Loadings  

1.Writing .95 

2.Drawing .93 

3.Throwing .75 

4.Scissors .91 

5.Toothbrush .85 

6.Knife (without fork) .54 

7.Spoon .85 

8.Broom (upper hand) .63 

9.Striking a match (match) .83 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6848772/#R9
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10.Opening box (lid) .64 

Note: All factor loadings were significant at p < .05.EHI= Edinburgh Handedness 

Inventory 

 

Table 2 : HHQ Factor Loadings  

 

UNI                                                                                                                       Factor 

Loadings                                                  

1.Pick up a bottle cap  .45 

2. Bang or slap on a surface .54 

3. Brush/comb hair .75 

4.Tap a cup with a spoon .62 

5. Pick up a bottle .40 

6. Hand someone a bottle .37 

7. Hold a toothbrush when brushing teeth .72 

8. Throw a ball .70 

9. Open a drawer/closet .44 

10. Pick up a sheet of paper off a table .35 

11. Pick up a cloth off a table .39 

12. Pat/pet a stuffed animal .42 

13. Put a bracelet on own arm .21 

14. Hand someone a bracelet .36 

15. Put ring on own finger .19 

 

RDBM  Latent Factor 

                                                                                                                               Factor 

Loadings 

1.  Hold bag and retrieve a toy from inside (record hand that 

takes toy) 

.51 

2. Hold someone’s hand and put a ring on it (record hand that 

places ring) 

.43 

3. Hold someone’s hand and put a bracelet on it (record hand that 

places bracelet) 

.45 

4. Hold toothpaste and open top (record hand that opens top) .38 

5. Hold brush/comb and remove hair (record hand that picks 

hair) 

.31 

6. Hold jar/bottle and unscrew lid (record hand that unscrews lid) .51 

7. Hold paper and write/draw (record the hand that writes/draws) .79 

8. Hold book and turn a page (record hand that turns the page) .46 

9. Hold bottle and place a rubber band on it (record hand that 

places rubber band) 

.51 

10. Hold a cup and retrieve a snack inside (record hand that takes 

food) 

.47 

11. Hold hair and pretend to cut (record hand that “cuts”) .66 

12. Hold plate and wash with a sponge (record hand that uses 

sponge) 

.58 

13. Hold cup and pour or stir sugar inside (record hand that 

pours/stirs) 

.64 

14. Hold someone’s foot and put a shoe on it (record hand that 

places shoe) 

.52 

15. Hold purse/bag and retrieve a wallet from inside (record hand 

that retrieves wallet) 

.49 
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Note: All factor loadings were significant at p < .05 in the original and reduced models. 

HHQ = Home Handedness Questionnaire; 

 RDBM = Role Differentiated Bimanual Manipulation. 

 

Figure 1: Distribution of hand preference scores for  EHI questionnaire in students studying 

for a Bachelor 's degree. 

The values presented in figure 1 represent the frequency of use of the right hand, the left 

hand, and both hands according to the EHI questionnaire by students studying for a 

bachelor's degree at the Sport University of Tirana. The mean values provide central 

tendencies, showing that, on average, the participants mainly show right-handed 

preferences (91%), with fewer occurrences of two-handed (4,2%) and left-handed (4,8 %) 

activities with a smaller number of students. The standard deviations provide insight into 

the variability around these means, suggesting that there is relatively low variability in the 

frequency of both left-handed and right-handed activities compared to right-handed 

activities. This nuanced analysis contributes to our understanding of the hand preferences 

of our university's students, influencing the various sports performances that the university 

offers. 

 

 

Figure 2 : Distribution of hand preference scores for  EHI questionnaire in students 

studying for a Master 's degree. 
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Figure 2 describes the hand preferences of students according to the EHI questionnaire who 

study at the University of Sports in the Master's degree. The mean values provide central 

tendencies, indicating that, on average, participants predominantly exhibit right-handed 

preferences (86%) , with fewer occurrences of both-handed (5,9 %) and left-handed  

activities (8,1%). Standard deviations offer insights into the variability around these 

averages, suggesting that there is relatively low variability in the frequency of both and left-

handed activities compared to right-handed activities. This nuanced analysis contributes to 

our understanding of handedness preferences within the Master's degree holder community, 

potentially influencing considerations in academic and professional settings, because the 

use of hands is of great importance in sports disciplines. 

 

 
Figure 3: Distribution of hand preference scores for  EHI questionnaire in students studying 

for a Doctoral  degree. 

 

Figure 3 provides insights into handedness patterns among individuals pursuing a Doctoral 

Degree in 2022, specifically detailing the frequency of right, both, and left-hand usage 

across various activities. The mean values serve as central tendencies, indicating that, on 

average, participants predominantly exhibit right-handed preferences (60%), with fewer 

occurrences of both-handed (24%) and left-handed (16%) activities. The standard 

deviations offer information on the variability around these means, suggesting that there is 

relatively low variability in the frequency of both and left-handed activities compared to 

right-handed activities. This nuanced analysis contributes to our understanding of 

handedness preferences within the doctoral student community, potentially influencing 

considerations in academic settings. 

 

Sport University of Tirana and Methodology of Factor Analysis in Sport University 

of Tirana  

The present review delves into the intricate exploration of hand preferences through a 

focused lens on the application of factor analysis to the Home Handedness Questionnaire . 

The study of handedness within this context is particularly relevant, given the diverse and 

dynamic nature of the student and faculty population at Sport University of Tirana. With a 

commitment to advancing scientific understanding, Sport University of Tirana serves as a 

microcosm for examining how cultural, genetic, sportis and environmental factors interplay 

in shaping hand preferences. As researchers at Sport University of Tirana, our endeavor is 

to contribute valuable insights into the intricacies of handedness, informed by the distinct 

characteristics of our university community. 

 

The relevance of studying handedness within the Sport University of Tirana context 

extends beyond the academic sphere. As a hub of interdisciplinary collaboration in sports , 
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Sport University of Tirana offers a unique environment to investigate the multifaceted 

dimensions of hand preferences. Understanding handedness in this setting holds 

implications for educational practices sports, cognitive development, and even cultural 

studies. The diverse cultural backgrounds of Sport University of Tirana 's students and 

faculty provide a rich tapestry for examining how societal norms and individual 

experiences may influence hand dominance. This questionnaire is crucial for tailoring 

educational approaches to accommodate varied learning styles, and optimizing the potential 

of individuals within the Sport University of Tirana community. By unraveling the 

intricacies of hand preferences, this research aims to contribute not only to the scientific 

literature but also to the holistic development of individuals within the Sport University of 

Tirana community. 

The methodology employed in applying factor analysis to the Home Handedness 

Questionnaire within Sport University of Tirana is pivotal to the comprehensiveness of this 

study. Our approach integrates rigorous research design and meticulous data collection 

methods. The Home Handedness Questionnaire, tailored to capture the subtleties of hand 

preferences in daily activities, was distributed among a representative sample of Sport 

University of Tirana Students and faculty. The participants were selected using stratified 

sampling to ensure adequate representation across various disciplines sports. Factor 

analysis was then applied to discern underlying patterns in the responses, exploring latent 

factors that contribute to the formation and expression of hand preferences. 

 

The impact of Left Head in Psychology and Evolution  

From Leonardo da Vinci to Oprah Winfrey, and presidents like Reagan, Bush, Clinton and 

Barack Obama , the talents of individuals favoring their left hand have been celebrated 

throughout history. However, the exact prevalence of left-handedness has long been 

approximated—until recent advancements. In a groundbreaking global study conducted by 

researchers from various European institutions, spearheaded by the National and 

Kapodistrian University of Athens in 2020, it was determined that approximately 10.6% of 

the world's population identifies as left-handed. This extensive meta-analysis, 

encompassing over 2 million individuals, was a collaborative effort among researchers 

from the National and Kapodistrian University of Athens, University of Oxford, University 

of Bristol, Ruhr University Bochum, and St Andrews, and was published in the 

Psychological Bulletin,(Papadatou-Pastou, M.& Ntolka, E. & Schmitz, J., Martin & M., 

Munafò, M. R. & Ocklenburg, S., & Paracchini, S. 2020).  

The study scrutinized five meta-analyses comprising 200 studies involving 2,396,170 

participants to explore hand preference across various manual tasks. Findings revealed a 

prevalence ranging from 9.34% to 18.1%, depending on the stringency of criteria used, 

with the most reliable estimate being 10.6%. 

The current series of meta-analyses offers a comprehensive overview of research on 

handedness, focusing on the prevalence of hand preference in healthy adult populations. It 

robustly demonstrates that left-handedness occurs at approximately 10% regardless of 

specific study characteristics, with the most reliable estimate derived from published 

studies being 10.60% (10.40% when excluding elite athletes). The study  propose that 

evolutionary mechanisms maintain a consistent 1:10 ratio of left- to right-handers globally, 

as evidenced by this meta-analysis. However, cultural factors appear to moderate the exact 

prevalence of left-hand preference. These identified moderators present promising avenues 

for future epigenetic investigations. Handedness research faces challenges such as 

publication bias, p-hacking, small sample sizes, and heterogeneity criteria. The  findings 

elucidate how the frequency of handedness is influenced by the assessment and definition 

of handedness. This data serves as a comprehensive resource for evaluating handedness 

differences, thereby aiding in the design and interpretation of handedness studies. The meta 

analysis  advocate for a consensus on the measurement and classification of handedness 
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within the field, emphasizing its importance for further advancements in the understanding 

of handedness. 

Left-handed individuals may possess certain advantages, as the right hemisphere of the 

brain, which controls the left side of the body and is associated with musical and spatial 

abilities, often drives creative professions. Left-handers frequently exhibit skills such as 

mirror writing, a task typically performed with the left hand, which involves reversing and 

writing letters backward. Some studies suggest that left-handed children demonstrate 

higher scores in verbal reasoning and are more likely to participate in gifted programs. 

However, conflicting findings exist within the research literature on this topic. 

As a conclusion the frequency of left-handedness significantly impacts diverse fields of 

research, including cognitive neuroscience and human evolution. Despite numerous 

empirical investigations into handedness, a comprehensive assessment of its prevalence 

and moderating factors on a large scale has been lacking. Moreover, understanding 

handedness contributes to our comprehension of human evolution. For instance, it has been 

suggested that traits such as right-handedness, tool-making abilities, language use, and 

cerebral specialization are uniquely human characteristics, potentially influencing the 

evolutionary divergence of humans from apes. 

Challenges and Limitations 

In the pursuit of unraveling hand preferences through a comprehensive review of factor 

analysis applied to the Home Handedness Questionnaire (HHQ) in the context of Sport 

University of Tirana, the research encountered several challenges. Firstly, the inherent 

complexity of human handedness, influenced by both genetic and environmental factors, 

presented a formidable obstacle. This complexity demanded a nuanced approach in data 

collection and analysis, requiring the integration of various disciplines such as genetics, 

psychology, and neurology. Negotiating these interdisciplinary challenges demanded a 

delicate balance to ensure the integrity of the research findings. 

Moreover, the limitations of the HHQ and the factor analysis approach employed in the 

Sport University of Tirana study became apparent. While the HHQ has been widely used 

in previous research, its reliance on self-reporting introduces potential biases. Participants 

may not accurately recall or report their hand preferences, leading to data that may not fully 

capture the intricacies of their handedness. Additionally, the factor analysis technique, 

while powerful, is not immune to methodological limitations. Factors such as sample size, 

selection bias, and the underlying assumptions of the technique can impact the Sport 

University of Tirana  and generalization of the results. 

Furthermore, the specific challenges faced during the Sport University of Tirana research 

process were rooted in the dynamic nature of handedness itself. Variability in handedness 

expression across different age groups and cultural backgrounds posed difficulties in 

establishing a standardized framework for analysis. This required the research team to 

carefully navigate cultural nuances and age-related variations to derive meaningful insights 

from the collected data. The need for a comprehensive understanding of these challenges 

was paramount to ensure the validity and reliability of the study's outcomes. 

Despite these challenges, the research team actively addressed methodological limitations 

in the application of factor analysis to the HHQ. Rigorous statistical validation was 

employed to enhance the reliability of the factor analysis results. Additionally, efforts were 

made to mitigate self-reporting biases in the HHQ by incorporating complementary 

measures and cross-referencing data from multiple sources. These methodological 

refinements aimed to strengthen the study's internal validity and contribute more Sport 

University of Tirana findings to the existing body of literature. 

In conclusion, the journey of unraveling hand preferences through factor analysis applied 

to the HHQ in Sport University of Tirana was not without its challenges and limitations. 

The intricate nature of handedness, combined with the inherent biases associated with self-

reporting and methodological constraints, necessitated a meticulous approach to research 

design and data analysis. However, by acknowledging and addressing these challenges 
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head-on, the study aimed to contribute valuable insights to the broader understanding of 

hand preferences. The endeavor underscored the importance of continuous refinement in 

research methodologies to overcome challenges and produce findings that withstand 

scrutiny in the multidisciplinary realm of handedness studies. 

 

Implications of Left Hand in Education and Sport  

Left-handed individuals have historically faced marginalization across various aspects of 

their lives. However, in contemporary times, the inherent and widely acknowledged nature 

of left-handedness has received minimal attention. Despite this, left-handers often 

encounter recurring learning challenges, particularly in early education settings, where 

difficulties in tasks such as writing from left to right and spatial perception may lead to 

their over representation in remedial classes. The need for adjustments in educational and 

work environments to accommodate left-handers often results in physical discomfort, 

including hand, back, neck, and shoulder pains, which can decrease both their efficiency 

and overall well-being. In sports and professional music activities, left-handers may benefit 

from their biological predisposition through extensive training. Collectively, these 

challenges contribute to the perception of left-handedness as a hindrance in daily life, 

especially in educational settings. 

Conversely, in certain sports  according to Hochberg, M. C., Gravallese, E. M., Smolen, J. 

S., van der Heijde, D., Weinblatt, M. E., & Weisman, M. H (2022). such as tennis, fencing, 

or jujitsu, left-handed players may have an advantage due to the asymmetry of opponents, 

where approximately 90% are right-handed. This asymmetry provides valuable practice 

opportunities for left-handed players. However, in sports like golf, where the dominant 

hand of the player has minimal impact on the game, this advantage is not present. 

Additionally, challenges may arise in sports such as cricket when a left-handed bowler faces 

right-handed batsmen, as the angle of the ball delivery differs significantly. Overall, the 

prevalence of left-handed individuals in certain sports can be attributed to the direct 

dominance of handedness in those activities. 

Athletes are required to demonstrate proficient performance across various sports, 

competitions, and athletic endeavors. It is imperative for instructors to meticulously design 

and organize training conditions to enhance athletes' future success in executing these 

performance demands. In sports such as basketball and soccer, athletes are tasked with 

executing intricate skills not only with their dominant hand but also with their non-

dominant hand. For instance, a basketball player must adeptly dribble with both hands and 

release the ball from the hoop using either hand, depending on factors such as the position 

of the ball relative to the hoop and the player's positioning for a rebound. These scenarios 

underscore the necessity of utilizing both sides of the body for effective performance in 

competitive settings. 

While the importance of bilateral skill acquisition is widely acknowledged by coaches and 

athletes, it often receives insufficient emphasis in contemporary training programs. There 

exists a gap in integrating bilateral skill development methodologies into current practice 

regimes. Addressing this gap entails navigating through ambiguities and challenges related 

to the efficacy of various learning methods and the facilitation of lateral transfer. Future 

research endeavors aimed at elucidating these complexities hold significant potential for 

optimizing motor learning processes, enhancing athletic training methodologies, and 

refining the design of skill-specific training programs in sports. 

Conclusion 

In synthesizing the findings of this comprehensive review, it becomes evident that the 

application of factor analysis to the Home Handedness Questionnaire within the Sport 

University of Tirana context offers nuanced insights into the intricate factors influencing 

hand preferences. Through meticulous examination, the research illuminated the 

multifaceted nature of handedness, shedding light on both genetic and environmental 
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determinants. The factor analysis methodology employed not only unraveled distinct 

patterns within the data but also provided a rob Sport University of Tirana framework for 

understanding the complex interplay of variables. 

The identification of specific factors influencing handedness within the unique setting of 

Sport University of Tirana not only contributes to the growing body of literature on 

handedness but also underscores the importance of considering contextual factors in 

understanding human behavior. 

This review's significance lies in its contribution to refining the understanding of 

handedness, a phenomenon that has far-reaching implications in psychology , education 

and sports. By delving into the specifics of the Home Handedness Questionnaire and its 

application in Sport University of Tirana, this research serves as a cornerstone for future 

investigations in the field.  

The amalgamation of genetic and environmental factors and their role in shaping 

handedness provides a nuanced foundation for educators, psychologists, and researchers to 

comprehend the diversity inherent in human hand preferences. Moreover, the 

methodological insights derived from the factor analysis application offer a template for 

refining future athletes, ensuring a more precise exploration of handedness. As we navigate 

the intricate landscape of hand preferences, the implications extend beyond academic 

curiosity, permeating practical domains such as education, where recognizing and 

accommodating diverse hand preferences can significantly impact learning outcomes. This 

review, therefore, stands as a valuable contribution, enriching the existing knowledge base 

and stimulating further inquiry into the intricate tapestry of human handedness. 

 

In order to determine exactly what percentage of students are left-handed, in addition to 

completing the questionnaires, their social and social conditions must also be taken into 

account. Our task in the future is to see how these left-handed students have priorities or 

disadvantages in the various sports disciplines that they follow. 
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