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ABSTRACT
Handwriting is a written speech of an individual with characteristics peculiar to himself. The handwriting of a person is a product 
of his mental, emotional, intellectual and physical personality. Once the handwriting is set it is unique expression of his graphic 
personality. The differentiation for the identification of handedness of author plays an important role to identify an individual in 
document cases and to study this differentiation and comparison of left handed and right handed writers on the basis of strokes 
and slope of letter, the present study was conducted at Bilaspur district, Chhattisgarh in which 100 samples of handwriting, 50 
left-handed and 50 right-handed writer were collected. The handwriting samples were examined by hand lens, flexible arm illu-
minated magnifier, grid scale and the characteristics features like stroke and slope were observed in various letters. A significant 
difference was observed in left handed and right handed writing and was concluded that left-handed writer make strokes in 
right-to-left direction and the slope of letters has an inclination in backward direction where as right-handed writer make strokes 
in left-to-right direction and the inclination of slope was in forward direction. Thus, this differentiation and comparison helps to 
solve many document cases.
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INTRODUCTION

Handwriting is an individual style of writing (1). It is an 
acquired skill and clearly one that is a complex perceptual-
motor task, sometimes referred to as a neuromuscular task 
(2).  Handwriting can be described as the formation of let-
ters, characters or symbols using writing implement accord-
ing to a recognizable patter which is designed to communi-
cate with another person (3).  Each writer has intrinsic forces 
of perception, capacity for graphic expression, and techni-
cal expression. It takes many years of practice to develop 
skill and proficiency of writing. Graphic maturity is reached 
when the motor skills of the writer are fully developed, and 
the writer no longer has to focus attention on the act of writ-
ing (4). At this point, the writer concentrates on content and 
lets his or her subconscious handle the execution of the writ-
ing act. Writing is a conscious act, through repeated use, the 
actual formation of each letter or word becomes almost au-
tomatic, so that the experienced writer concentrates most on 

his conscious thought on the subject matter rather than on 
the writing process itself. Thus writing comes to be made 
up of innumerable subconscious habitual patterns which are 
much a part of the individual assembly of his personal habits 
or mannerism (5). Handwriting is affected by state of mind, 
health, age and other factors. In general the more writing a 
person does, the greater the range of variation and he more it 
will change with time. It is a set of subconscious habits. It is 
a mechanism of muscles and nerves which is influenced by a 
mental picture and sometimes modifies by writers individual 
interest and ability to imitate (6). 

Hand preference is the most prominent behavioral expres-
sion of brain asymmetry in man. The majority (approximate-
ly 90%) of the human population writes with right hand (7). 
Right- handed writers use their thumb to exert pressure on 
the writing instrument to push it horizontally in a rightward 
and upward direction. The middle finger pushes the writing 
instrument leftward both diagonally and horizontally while 
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thumb and index finger pull the instrument down towards 
the baseline, which is the imaginary line to which the writ-
ing returns. Because writer movement is from left to right, 
the right handed writer has advantage of being able to see 
the writing as it is being executed. The left-handed writer 
must adjust his or her hand to compensate for the fact that the 
hands covering the line of writing assist it being executed. 
Many left handed writers hook their hand over the writing so 
they can see what they are writing. (4). This is assumed that 
the right handed writers make strokes from left-to-right and 
left handed writers make strokes from right-to-left. The right 
handed writing and left handed writing is also differentiated 
by slope character (8) (9). This slope can be examined in 
only cursive writing. The right handed writers makes for-
ward slope and left handed writers makes backward slope. 
The identification of writer group attributes like gender, 
age and handedness from handwriting is an important goal 
in the forensic studies. The document examiner can elimi-
nate many suspects with the help of this technique in various 
document cases.

MATERIALS AND METHODS

For this study, total 100 handwriting samples were collected 
from Bilaspur district of Chhattisgarh in which 50 were left 

handed and 50 were right-handed from school and college 
students and working individuals between the age group of 
18 to 30 years for identification of handedness of writer. Ex-
aminees were asked to sit straight and copy the given printed 
paragraph in English to the provided white sheet of paper 
and given ball point pen to each and everyone with their nor-
mal speed neither too slow nor too fast on a stable flat table 
and chair in adequate amount of light. The collected hand-
writing samples were examined by hand lens, flexible arm 
illuminated magnifier and grid scale. To study the character-
istic features like strokes and slope in the writing handwrit-
ing samples of left handed writers and right handed writers 
were investigated. For direction of stroke in letters having 
cross bar like t, f, A, E, F has a noteworthy degree of varia-
tion in their formation were observed among the left handed 
and right handed writer. It was assumed that the left handed 
writer makes the horizontal stroke in Right-to-Left direction 
in contrast to the right handed writer who writes in left to 
right direction. In this study five letters was selected like t, l, 
d, g, and y. The slant was observed visually. 

RESULTS 

The results reported here in from Tables 1-4 along with the 
related Figures 1-4 highlights on the difference between left-
handed writer and right-handed writer.  

Table 1: Direction of Strokes in Left Handed writer
S.N. CHACTER OBSERVED VALID SAMPLES TOTAL NO. OF LETTERS L-R R-L % L-R % R-L

1. STROKE OF 't' 50 1700 1190 510 70% 30%

2. STROKE OF 'f' 50 350 259 84 40% 24%

3. STROKE OF 'A' 50 100 36 64 36% 64%

4. STROKE OF 'F' 50 50 10 40 20% 80%

5. STROKE OF 'E' 50 100 60 16 60% 16%

Table 2: Direction of Strokes in Right Handed writer
S.N. CHACTER OBSERVED VALID SAMPLES TOTAL NO. OF LETTERS L-R R-L % L-R % R-L

1. STROKE OF 't' 50 1700 1700 0 100% 0%

2. STROKE OF 'f' 50 350 350 0 100% 0%

3. STROKE OF 'A' 50 100 96 2 96% 4%

4. STROKE OF 'F' 50 50 49 0 98% 0%

5. STROKE OF 'E' 50 100 44 0 88% 0%
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Figure 1: Distribution of Left handed and Right handed writers 
according to Left - Right direction of strokes. 

Figure 2: Distribution of Left handed and Right handed writers 
according to Right-Left direction of strokes.

Table 3: Direction of Slope in Left Handed writers
S.N. CHACTER OB-

SERVED
VALID SAM-

PLES
TOTAL NO. OF 

LETTERS
BACKWARD 

SLOPE 
FORWARD 

SLOPE
% OF BACK-

WARD SLOPE
% OF FOR-

WARD SLOPE

1. SLOPE OF 't' 50 1700 782 918 46% 54%

2. SLOPE OF 'I' 50 150 69 81 46% 54%

3. SLOPE OF 'g' 50 450 234 216 52% 48%

4. SLOPE OF 'y' 50 350 133 217 38% 62%

5. SLOPE OF 'd' 50 300 132 168 44% 56%

Table 4: Direction of Slope in Right Handed writers

S. N. CHARACTER 
OBSERVED

VALID SAMPLE TOTAL NO. 
OF LETTERS

BACKWARD 
SLOPE

FORWARD 
SLOPE

% OF  BACK-
WARD SLOPE

% OF FORWARD 
SLOPE

1. SLOPE OF ‘t’ 50 1700 646 1054 38% 62%

2. SLOPE OF ‘I’ 50 150 63 87 42% 58%

3. SLOPE OF ‘g’ 50 450 207 243 46% 54%

4. SLOPE OF ‘y’ 50 350 140 210 40% 60%

5. SLOPE OF ‘d’ 50 300 126 174 42% 58%

Figure 3: Distribution of Left Handed and Right Handed writ-
ers according to backward  slope.

Figure 4: Distribution of Left handed and  Right handed writers 
according to forward slope. 
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DISCUSSION

Writing is a complex process and it needs a lot of effort and 
practice to learn and to perfect it. The brain initiates the pro-
cess and body parts: the fingers, hand, wrist and forearm ex-
ecute it (10). The handwriting characteristics of an individual 
are his characteristics creations of writing units such as slopes 
and strokes. In addition, hand inclination is also an important 
behavioral expression whose differentiation and comparison 
can help to solve many document as well as forgery cases. 
The examiner believes that handwriting in question having a 
perverted form may or may not have been written by some-
one using the left hand, or the unusual opposite hand.  Some 
appearances of opposite-hand writing are also examined in 
the writing of the customarily untrained writer. In addition, 
opposing to some observations that left-handed writers are 
less trained than right- handed writers, in their study, Stan-
gohr reported “no remarkable skill difference between the 
two groups” (11). In the present study, results shows that the 
left-handed writer made strokes in right-to-left direction and 
the slope of letters has an inclination in backward direction 
where as right-handed writer made stokes in left to right di-
rection and the inclination of slope was in forward direction 
as opposite to the findings of Gordon. This justifies the need 
to do a thorough, comprehensive and exhaustive investiga-
tion comparing all available information and exemplars (es-
pecially the opposite-hand requested exemplar, if possible).

CONCLUSION

The present study was to identify the handedness of writer 
i.e. the difference between left-handed writer and right-hand-
ed writer.  The outcomes in the study from table alongside the 

figures, it has been concluded that left-handed writer made 
strokes in right-to-left direction and the slope of letters has 
an inclination in backward direction where as right-handed 
writer made stokes in left-to-right direction and the inclina-
tion of slope was in forward direction. Thus, this differentia-
tion and comparison of left handed and right handed writers 
on the basis of slope and stroke of letters plays an important 
role to identify an individual in document cases.
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