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Abstract: The preference for using the right or left hand for different uni-manual tasks is 
known as handedness. Handedness as functional asymmetry has a correlation with the 
asymmetric brain. Most types of tools have been developed for right-handed use, leading 
to different adaptations between left-handed and right-handed individuals. Visuospatial, 
as one of the cognitive processes, is the ability to visualize two- and or three-dimensional 
objects. This function allows individuals to remember, plan for the future, navigate, and 
make decisions, thus visuospatial is one of the primary mental aspects in humans. The aim 
of this study was to assess whether being left-handed was associated with visuospatial 
ability. Respondents in this study were 148 adult individuals who lived in Lampung 
Province. Handedness was assessed based on a questionnaire of self-confessed and hand 
preference of 10 daily activities. Hand grip performance was measured by using a hand 
dynamometer. The ability of visuospatial was assessed by using the Right-Left 
Discrimination method. The results of the visuospatial ability test showed that left-handed 
individuals had a better average score of visuospatial than right-handed ones (44.00 > 
40.86). Males had better visuospatial ability than females (estimate = -0.0768; p-value: 
0.0481). The influence of handedness on visuospatial ability was discussed. 
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Introduction  
 

The preference to use the right or left hand for 
different uni-manual tasks on an everyday basis is 
known as handedness (Marchant & McGrew, 2013). 
However, minority of left-handed individuals is 
ubiquitous and it is varied geographically (Flindall et al., 
2015). This minority has not changed throughout history 
as the nature of handedness is an inherited trait 
(Forrester et al., 2013). Living in a right-handed world 
makes left-handed individuals challenged by the 
environment (Stein, 1973) since most types of tools have 
been developed for right-hand usage, thus it leads to 
different adaptations between right- and left-handed 
individuals. 

Handedness as functional asymmetries may 
plausibly have a correlation with asymmetric brains 
(Amunts et al., 2000; Corballis, 2014) where hormones 
appear to play a large role (Richards et al., 2021). 
Hormones play a role particularly in reducing cerebral 
asymmetries by diminishing cortico-cortical 

transmission via the corpus callosum (Hausmann et al., 
2002). One example is language lateralization that of left-
handed individuals have a diversity (about 95 - 99% are 
left-lateralized) compared to right-handed individuals’ 
(Corballis, 2014). Such findings have led researchers to 
hypothesize that the brain organization of left-handed 
individuals is different from those of right-handed ones 
(Thilers et al., 2007). In addition, previous studies show 
handedness affects on cerebral asymmetry Kavaklioglu 
et al. (2017) which is believed it is related to process 
visuospatial information (Flindall et al., 2015). 

Visuospatial, as one of the cognitive processes, is 
the ability to understand two- and or three-dimensional 
objects as mental events. This function allows 
individuals to remember, plan for the future, navigate, 
and make decisions (Pearson et al., 2015). As for right-
handed individuals in general, the visuospatial function 
is carried out by the right hemisphere, and it is 
influenced by sex which males have a better function. 
However, left-handed males show lower visuospatial 
performance as compared to right-handed males 
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(Formisano et al., 2002). On the contrary, left-handed 
females tend to have higher visuospatial performance 
than right-handed females (Thilers et al., 2007). 
Nevertheless, the boundary of brain difference between 
left- and right-handed individuals remains elusive. Thus 
the aim of this study is to assess the influence of 
handedness on visuospatial ability, specifically in 
Lampung Province, Indonesia. 
 
Method  
 

This research was conducted from January until 
March 2022 in Lampung Province. The subjects in this 
research were 58 adult males and 90 adult females living 
in Lampung Province. Age, birth order, ethnicity, 
occupation, education, and salary were recorded as 
confounding variables. 

Using a questionnaire is deemed an appropriate 
method of data collection for this study, thus self-
declaration and ten tasks preference were assessed by 
interview. The subjects were asked about self-
declaration for their general handedness (Nurhayu et al., 
2018). Next, specific hand preference for ten daily 
activities based on Rife (1940) were asked. The ten tasks 
such as ball throwing, racquet holding during 
badminton, and the use of three distinct large tools 
(knife, hammer, saw) involve power grip. The other five 
tasks require precision grip such as playing marble, 
writing, and the use of three distinct small tools (spoon, 
scissors, and needle) (Napier, 1956). In addition, each 
hand grip performance (right: GR and left: GL) was 
measured using Camry Dynamometer model: EH101 
and the relative hand difference were computed as (GR-
GL)/(GR+GL). 

Right-Left Discrimination Test was conducted to 
assess visuospatial ability in individuals. The 
questionnaire consists of stick man figure which has two 
colors of head, black and white. The black head shows 
the man from the back, while the white one shows the 
man from the front. The circle at the end of the arm 
indicates the hand (Ofte et al., 2002). Participants were 
asked to mark either right or left hand in accordance 
with the instructions under the figures in each part with 
a cross marker (X). The assessment consists of three 
parts, each session consists of 16 figures and must be 
completed within 1 minute. In the first part, subjects 
were given figures of all man from the back view, front 
view in the second part, and in the third part had a 
combination of front and back views. Each figure was 
drawn with different angles and positions of hands 
against the body.  

In this study, ordinal logistic regression was built to 
assess the effect of handedness and demographic factor 
on visuospatial ability performance. Handedness and 
demographic factor were set as predictors, while 

visuospatial ability as a response. This analysis was 
performed using R program version 4.1.2. 
 
Result and Discussion 
 

A total of 148 individuals were interviewed and 
observed: 146 right-handed individuals (90 females and 
56 males) and 2 left-handed individuals (all males), 
resulting in an overall sample frequency of 1.35% left-
handed individuals. Age distribution for all the 
individuals was 17.9 to 31.7 years old with the mean of 
21.2 years (median = 20.8 years, SD = 2.2 years). Left-
handedness was associated with older age, although it 
was not significant (P- value = 0.3770). 

Handedness had an association with individual’s 
ethnicity, birth order, number of siblings, and sex. Two 
left-handed individuals were each Chinese and Balinese. 
Birth order had negative association to handedness with 
first or second born had higher possibility of being left-
handed individuals compared to the latest born 
(Estimate: -0.023, P-value: 0.6526). Moreover, result 
shows that males tended to be left-handed individuals 
compared to females. However, these associations were 
significant only for two ethnics (Balinese P-value: 
0.00105, Chinese P-value: 1.04 x 10−6). 

The handedness preference in 10 unimanual 
activities was mostly right-handed (93.1% - 100.0%). 
There were females and males, that had a preference to 
use their left hand when playing marbles (females: 3.3%; 
males: 6.9%). Some females showed ambidexterity, 
when one activity can be done by using either hand, in 
playing marbles, using hammer, sewing, and cutting 
with scissors (all 1.1%). Males tended to be more flexible 
in using either hand in more activities such as throwing 
a ball, holding a racket, cutting with knife and scissors, 
using hammer, and sewing (1.7 – 3.4%). 

Percentages of people based on their power grip are 
shown in Table 1. Even though there were no left-
handed females, there were 12 individuals that had 
stronger grip in their left hand. The results for males are 
also the same, with 8 individuals had stronger grip in 
their left-hand even only 2 left-handed males were 
recorded. Ambidexterity and ambilaterality perhaps 
have an effect for the strength of hand grip. 
 
Tabel 1. Percentage People Based on Power Grip  
Power Grip Female Male  
Right hand 86.7% (78) 86.2% (50) 
Left hand 13.3% (12) 13.8% (8) 
Total 80.0 58.0 
 

Right-Left Discrimination Test was used in this 
research to assess the visuospatial ability of individuals. 
Based on back, front, mix, and total score, left-handed 
individuals had better visuospatial ability than right-
handed individuals. However, mix score shows similar 
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result for both right-handed and left-handed individuals 
(R = 12.75; L=12.50, Table 4). 
 
Tabel 2. Right-left Discrimination Test of Individuals 
Based on Handedness  

Score Mean Mean by Handedness  
Right Left 

Back view 14.14 14.12 16.00 
Front view 14.14 13.99 15.50 
Mix view 12.75 12.75 12.50 
Total 40.91 40.86 44.00 
  
Back-view score 

Left-handedness was found to be associated with 
higher back-view score (estimate = 0.0294; P-value = 
0.823). Although the score was not significant, females 
was associated with lower score compared to males 
(estimate = -0.084; P-value = 0.115). The educational 
background and job had no significant effect. 
Furthermore, individual with older age had higher 
result, even though there is no significant result 
(estimate = 0.3947; P-value = 0.377). 
 
Front-view score 

Left-handed individuals had lower score of front-
view, although there is no significant value, (estimate = 
-0.0218; P-value= 0.839). Females had lower score of 
front-view significantly compared to males (estimate = -
0.10032; P- value = 0.0233). The educational background 
and job had no significant effect. A better visuospatial 
ability also had association with older age significantly 
(estimate = 0.8455; P-value = 0.0213). 
 
Mix-view score 

Left-handed individuals had higher mix-view 
score. Females were found to be associated with lower 
score compared to males (estimate = -0.0477; P-value 
0.4317). The educational background and job had no 
significant effect. Furthermore, individual with older 
age had higher result, even though there is no significant 
result (estimate = 0.88530; P-value = 0.0802). 
 
Total Score 

Left-handedness was associated to a higher total 
visuospatial score. Females was associated with lower 
score compared to males (estimate = -0.0768; P-value = 
0.0481). The educational background and job had no 
significant effect. Furthermore, individual with older 
age had higher result, even though there is no significant 
result (estimate = 0.6431; P-value = 0.0462). 

The left-handed frequencies in Lampung Province 
were 1.35% who are all men from the total sample 
population of 148 individuals. It is more common to 
have more left-handed males than females in a 
population. Prenatal testosterone influence could affect 
the function and structure of the brain by inhibiting the 
development of the left hemisphere and help the 

development of the right hemisphere (Geschwind & 
Galaburda, 1985). Moreover, men can produce 
testosterone more compared to female, resulting left-
handed frequency in men becomes higher compared to 
female (Vuoksimaa et al., 2010). 

Ambidexterity and ambilaterality was found in 
some individuals. Ambidexterity refers to the ability to 
do an activity such as writing that can be done with both 
hands. On the other hand, ambilaterality is an ability 
when a person can do activities with one hand and the 
other hand is used to do other activities, such as writing 
with the right hand and hammering with the left hand 
(Marchant & McGrew, 2013). Ambidexterity and 
ambilaterality are influenced by culture and existing 
equipment, causing individuals to have hand 
preferences other than the main hand in certain 
activities. However, ambidexterity and ambilaterality 
percentages are very small compared to the percentage 
of left-handed and right-handed individuals (Carlier et 
al., 2006; Fagard et al., 2015). 

In general, left-handed individuals in this study 
showed better visuospatial compared to right-handed 
ones. This result is supported by the theory. The right 
hemisphere brain that performs visuospatial processing 
also performs processing of motor sensor control in the 
left hand (Brodie & Dunn, 2005). Furthermore, left-
handed individuals seem to have different brain 
mechanisms compared to right-handed individuals. 
Most right-handed individuals have language 
processing in the right hemisphere, and the opposite 
applies to left-handed individuals in general (Corballis, 
2014). Presumed, the same phenomena also occur in 
visuospatial abilities and the association with 
handedness. 

This study shows that males had better visuospatial 
abilities compared to females. This is due to the 
influence of androgens, estrogens, and progesterone that 
affect brain development. This development makes 
males to have certain ability to fulfill their needs 
including the spatial ability to navigate and make 
various equipment (Collaer et al., 2007; Halpern et al., 
2007). 

The educational factor in this study had no 
significant effect because the individuals probably had 
been trained to use visuospatial skills in each of their 
education. According to theory, the higher the level of 
education, the more trained visuospatial abilities are 
possessed. Each individual will develop the ability, they 
have to facilitate their work and education. For example, 
the ability of visual memory to remember learning 
materials and put objects somewhere (Diezmann & 
Watters, 2000). The job of an individual did not have 
effects on visuospatial ability. This is because most jobs 
require good visuospatial abilities. Our subjects are 
mostly indoor workers that seems to imply the 
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visuospatial ability (Castro-Alonso et al., 2019; Cuendet 
et al., 2014). 

Another factor that affects an individual 
visuospatial score was age. The age factor had a 
significant influence on the visuospatial ability of each 
individual. This seems to be influenced by a person's 
experience. The older an individual is, it is likely that the 
better visuospatial ability they had, together with the 
age distribution of our respondents who mostly enter 
the productive age from 17.9 to 31.7 years old (Barel & 
Tzischinsky, 2018; Lenroot et al., 2007). 
 
Conclusion  
 

Left-handed individuals tended to have better 
visuospatial ability compared to right-handed ones. 
Language processing is typically localized in the right 
hemisphere for most right-handed individuals, while 
the opposite is true for left-handed individuals. Thus, it 
is also assumed that a similar association exists between 
handedness and visuospatial abilities. Further study 
needs to involve more subjects from various populations 
with different backgrounds and age ranges to have more 
robust results and support the theory. 
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