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ABSTRACT |

- Handwriting is an acquired siill, It is one of the most important pdra‘.-‘:zeiers"of the pérsbnal identifica-
“tion. It involves muscular actions and reflexes. There must be constait coordination betiveen the wrist
and the arm muscles. Diseases of the CNS such as Parkinsonisin can’ exhibit some interventions, which in
terfere with the process of writing. This work aimed at studying the effect of Parkinsonism on' the hand-
writing via comparing the handwriting of the same person'both before and after the disease front different
~lechnical points of view. The statistical resilts were Jound 10 be highly significant, also there vis Sonidiel ros

. assume that the severer the disease, the more marked is the effect on tie handwriting aid the move the

- statistical significance. This is due 1o the effect of Parkinsonish on 'CNS, and oi'the nnsealoskeletal sys-

ltent invelved in the process of handwriting, .
INTRODUCTION

Handwriting can be described as the
formatzon of letters, characters, or sym-
bols, using a writing implement, accord-

ing to a recognizable pattern, which is de-
31gned to communicate  with another '

person. Writing is a form m@del _system.

The act is c.ontmuously repeatmg a written

character fixes the form of that character
in mind of the writer, normally durmg
childhood, until this form becomes auto-
matic (Cantu, 1996) From the moment

people start learning to wnte, they mtro?
duce devmts.ons from the model writing.

system taught. The extent of these devia-
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tion increases as the writing style becomes

‘more personalized, resulting in a style

Wthh is the product of many factors in-
ciudmg the model system, artistic.ability,
muscular control, nature of employment,
frequency of writing and exposure to the

- writings of the others. This results in an

individual writing style, the development
of which occurs’ throughout the childhood

and adolescent years, and often beyond

(Haber and Headnck 1959)

Many factors can affect a. person s

: handwntmg and no one person writes so
consistently that each letterform is exactly
‘ thes same. However, the relative method of
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cnnstructxon, ietter proportmns, ete,. e
main consistent within a small range of
variation even if the writing is completed
on an uneven surface, at speed, or under
some other stress: (Ellen, 1997). More sig- - -
nificant variations in writing style are
caused by such factors as age, injuries, ill-. .

ness, (mental or physical) with handwrit-

ing showing a reduced speed, tremor in
the form of erratic 1mpulse movements,
and there may also be misplaced. or poorly - -
joined strokes. Attempted imitation of this -

type of writing sometimes shows a high-
frequency tremor which may not be con-- -
sistent. with. the tremor of the genuine . -
writer, inconsistent letter construction;. or
careful retouchmgs of strokes which ex= i
ceeds the skill of the genuine writer; At -

times the use of medication can improve a
person’s handwriting for a limited period

of time; and: this is to be considered by a
document examiner (Hamson, 1966) The
only - scientific “method  of determining
whether a piece of handwrztmg or a signa- -

ture has been written by a partmular per-

son whose handwntmg may have been af-
fected by such factors as described above,'
is to obtain as: much comparable wrs.tmg_ :

as possxble, written when the factors ap-

plied.  This - mrmaily ‘means” obtammg'_
handwntmg or signature spec;mens writ-

ten as close as possible to the date of the
quest;cned matenal (Slegel 2000)

During the second half of the Zﬂth cen-
tury, the increase of the average life span-'

Mmsaum- I I_‘m_fen_sfic Med. Clin, Toxicol, '
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-has led to “graying of the society"; some

people remain relatively healthy into old
age exhibiting only a general weakening
and slowdown of their physical functions.
Many elderly: people fall prone to neurc-
logical diseases. One of these diseases is

- Alzheimer disease, and the effect may be

seen in the individual writing as the dis-

- ease progresses (Walton, 1997). On the

other hand, diseases have an effect on the

- person’s handwriting; this fact has been
- established since: the principles of hand-
- writing - identification were first recog-
- nized. One of these diseases is Parkinson’s
. disease which affects about 10% of the eld-
- erly population with consequent alteration
of the writing ability. It should be men-

tioned- here that few or little studies had
concerning: this subject especially as re-
gards the Arabian handwritings of the dis-
eased (Van-Yugt et al,, 1996).

“In document examination studms, it is
mandatory to carry on the handwriting
analys;s to the original paper documents -
and not thew photocopies- as the Iatter’
cannot sive an adequate idea about the m-
dentation miarks exerted by the pen pzc:;-
sure and Wthh could be felt on the paper
surface, also’ copms fail to evalua te l:he ef-
fects of environmental changes on paperb
and inks in the purposes of studying ag-
ing of documents (Morgan, 1992), Among
the most’ 1mportmt pomts of assessment’
of the handwntmg are the followmg
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.1- Mean Speed of Handwntmg
2- Word Size. :
3~ Pen Pressure. . o
4- Inter-letter Connectmn and Inter-
wm‘d Spacing. -
: 5— Ahgnment
6~ Writing Skill Level. s
- initial and terminal strokes. S
8 AngleofSlope. .
- 9- Direction of Handwntmg
_ 10-Writing Errors. -

 (Basalah, 2001; Behréndt 1984;  Ho-

ward, 1986; Moon, 1997 Nevo, 1986; Os- -

born, 1964; Qulrke 1930; Ruenes, 1967)

Thns work almed at evaluatmg and
| monitoring the effects of Parkinsonism on
outcomes of the examination of the hand-
writing to demonstrate how could age and
age-related neurological disorders such as
Parkinsonism, affect one’s handwriting. . -

: SUBJECTS AND METHODS L

Im thxs study, 29 elderly r1ght~handed o
Parkmsomsm-patlents ‘were ‘included by
their- handwritings, all of them were- se-_
'lected from the patxents presentmg to Kasr-
el Am1 hospltai in the outpatient clinic.

All cases were examined to exclude. any

other general or local d1sorders, Whlch-__
may be suspected to affect the writirig pro-
cess; all of them were proved to be free. o

Every sub]ect was asked to present an old

docurment . havmg been handwrltten be-.

Man_squm I. Forensic Med. Clin. Toxicol.
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fore encountering the disease, and a part

of this docurnent (about 4-5 lines) with its

. exact verbal contents was asked t6 be writ-
- ten by the same person under the current
 circumstances, ‘before starting therapy. In
 all cases, the writing position was tried to
~ be as standardized ‘as possible regarding
 the posture of the writer and’ his position

infront of the desk: The pen used was the

- _:same in all cases ‘to" facilitate “the fine
- changes in the handwr1t1ng features. Sta-

tistics were overtaken using SPSS program

* to'settle the P value and consequentiy the
_statlstlcal mgmﬁcance SR

| '-'---_-RESULTS

Assessment of the writing skill level in
cases of Parkinsonism is displayed in ta-

- bles 1&2. It consists of analyzing the writ-

ing properties from - different ‘points of

comparison, showmg the results of the
. comparative ‘analysis of  physiologic fea-
‘tures both before and after the onset of the

disease. The results of comparative analy-

* sis according to the findings demonstrated

in table 1 areas follows: there was a high-

ly 51gn1f1cant lighter pen’ pressure as a re-
- -sult of the disease, as'well as a highly sig-

nificant increase in the mean speed of-
handwriting as* an effect of the disease,

~also-a highly significant ‘disturbed "align-
~ment after onsetof the disease in compari-

son to samples written ‘before ‘the illness.

‘Examination ‘of the word : size revealed in-

significant -yet well-noticed- decrease and
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inconsistency: in the word size as a; result.

of the disease, which resuits in also a high-
ly significant. dlsturbed ‘word shape.: Also

secondary . of the disease the- inter-word -
spacing .becam_e___nar_ro_w, Jbut _th_is_-.change-

was insignificant. . As compared  to the
handwritings before the onset of the dis-

ease, all patients- s_ho.wed_:__hig_hly signifi- -

cant tremor; either mild; moderate; or se-

vere. The results of ‘noticing the angle of
slanting revealed the occurrence. of insig-

nificant slanting, towards the right side af-

ter the disease, On the other hand, as re-
gards the writing errors,. there were highly -
significant retouchings as a result of the
disease as well as hlghly 51gmf1cant omls- |

sions.

T -'DZSCUSSIOA?J.Z. it

In the p;.esent study, Parkmsoman pa-i_
tients handwrltmg exarmnatlon revealec[--_'
lighter pen. pressure. (P=0.00), and dis-
turbed alignment (P=0.00). this could:-be
explained by lack of force Wthh could be -
applied to create letters. with a. subsequent. -
decrease of pen pressure and increased . -
mean speed of writing. This is because
Parkinson’s disease is known to-result i in.
cifficulty in performing fme movements.
due tc the tremor, where the small mus-
cles suffer. most and characterlstlcally in.
cpposition of the thumb and the other fin-
gers (Mortimer et al., 1985). This was in
agreement with what had been mentiored
in writing changes of the diseased (Basa- -

Mﬁnsqum I: Forensic Med. Clin. Toxicol.
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lah, 2001)-and: in’contrast: with: Teulings
and Stelmach (1991) who reported slower
speed of handwriting of Parkinsonism' pa-
tients, and also unlike what was found in
the research performed- by Walton (1997)
who described insignificant pen pressure
changes or may be heavier pen pressure
and slower speed of handwrltmgs, but
Walton's study illustrated the change in
handwritings over the 5 years interval. In
the present study, Parkinsonian patients
did not reduce their word size in general,
but there was insignificant s_mallef and-in-
consistent word size. This- could be ex:
plained by the “accompanying dementia
which could be the reason for the result-
ing: macrographia: (Fahn: et al, 1991) re~
ported that 10to 15% of Parkinsonism pa-
tients have a high inciderice of developmg
dementia, and that it increases with age.
Also it could be attributed to the visual de-
terioration’ (presbyopia) which  may lead
to increase the word size. This was in
agreement with Van-Gemmert et al. (1999)
who described 3 types of word size in _
handwriting © of - Parkinsonian patients,

slightly larger, shghtly smaller, and words'
of the same-size.: Agreed with what was
mentioned in the section "writing. changes"
of-the diseased", (Bas*tlah 2001) described
inconsistent word' size in ‘handwriting of

Parkmsomsm patlents In contrast to Con—v

treras. et al. (1995) who described micro--
graphia in the writing of Parkinsonian pa? '
tients; also on the contrary of what came’

in the research done by Hilton (1977) who -
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mentioned smaller word size as a result of
the occurrence of Parkinsonism, but not to
the extent of micrographia. The current
study revealed significant irregularity of
inter-word spacings (P=0.00), this could be
attributed to the high speed of handwrit-
ing. Also significant retouchings (P=0.00)
were found as proved as well with Basa-
lah (2001). The inter-word spacing showed
narrowing, which is explained by the diffi-
culty in moving the writing instrument as
a result of muscle rigidity, this is in accor-
dance with Walton (1997). Concerning
word shapes, they showed highly signifi-
cant dls’&urbanc_e {(P=0.00), and also ap-
pearance of mild, moderate, and severe
regular tremor (P=0.00), this is explained
by ranging of the severity of the disease

from mild to severe. This is agreed with =

Basalah (2001) and disagreed with Walton
(1997) who described moderate and severe
or widespread tremor only within a lim-
ited scale of comparison points, but he did
not depend on a comparison with their

original hand writings before the onset

of the disease. Moreover he classuf;ed
his Parkinsonian patlents accordmg -to

the date of onset of the disease and not -
to the severity of the disease. It is to

mention also that the handwrltmg of
Parkinsonian patients showed d1sturbance

Mansoura J. Forensic Med. Clin. Toxicol.
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- of the angle of slanting with a tenden-
'y to be right-slanted, together with a
- significant hahdwriting on the opposite
- direction of the normal writing (P=0.02).
- This is to- be attributed to the physical
- difficulty “in moving -the ‘writing instru-
:":3'ment in the intended direction i.e. to coin-
o c1de with the handwrmng pattern stored
" in"the brain, and this was in accordance

with what had been ment1oned in the

' ".wntmg changes of the dzseased (Basalah,
'_2001)

" CONCLUSION

... From this work, it is concluded that fo-
" rensic document examiners should consid-

er the effect of Parkinsonism on the hand-

‘writing while éxami'ﬁing a document, not
tobe mxslead by the changes occurring af-
| _-'_ter the onset of the Parkinsonism, especial-

‘lyat the begmnmg of its onset or in mild
~ “forms; where theses changes are not very
- "_obmous and ]udge the document as not
__written by the same person due to the fact
- _that both . documents could have been

. wrltten orie before and the other after hay-

-ing ‘encountered the disease, and subse-

_quently after havmg the CNS actions in-
~cluding  the basic.
| handwr_1t1ng affected.

characterlstlcs of

" Vol.XII No.1, January 2004



Koth et al...

790 AT

6T/31 e gL
67/6 e,
“wo -
6z8t | L
L7 BT
T
0Z/g e
67/LT g
B ——
s T
T T
= i
6L 0
T
€

' 'Spééing :

WO rd Infe;_*«ivbfd_

Shape.

Word Size

©6T/0
6Tl .
TS N ' [/
o 000 g Sz
."'63/0 IR S 17
P SR G —
- 6791 E
- 62/9
6T A
100 I
RN/, I
L 6TLI .
626 N IR | B
6Z/S SN R
i 6T

Alignment

.:('I.'able 1) .

Mea__n .s_p_e'éd )

Pen Pressure |

Jeinjomir(nia=lalolv/nleal~|cjo]lsivjo]=|lalole/al~]laloa]~]calala
P

Score | p

Before

onset of B
the diseaSé
the disease

After thej_'-'_
onset of

Time

Mm:_as_pum I {'—'o_rens_iq:_Med__.: Cl:':_z. Toxicol. R Vol. XII- No. 1, January 2004



Eolb et al...

(o]

E_umﬁﬁw . iy ig L - CIBpON m_m P : :.E....?F
aum%uwnﬁ 7 -~ pagimsipun g S ﬁu%ﬂ“ww w - e .m_._o>»
koh.mz-w.. mz_umam PaoA-aNL] : uw.:.ﬁ.@ o deus ..
. : {EOIMBA 1T - T
m:::ﬂm Em_m i ; Eﬁ_ﬁuwf 1y Al 1 oy
. 13qunu ay) st uopdas sigy  SuNUR|S Yo 1| Hu
umw%“m e wmm:ausosp G .on_m;?_c? -jo dog atj} uo uAgILM ba&:: 2:; -"mwﬁp._u.uﬁ.u.m |
.M.__mwmbww “M S Jswugi[y sautg 2joMm YL S s
¢ I o _%m 'y .:mE:o:< ouyy AjoyM YL iy
Em..z ABpg wsmi v S umpopy g
EuE:mz< 3DUIUIS ¢ A WOPAW X
o MOIS T Co0 uewugvpomiz 2
: : : .%.P.mum 7 . T OIS h._0> P u—uuuh—m..fmuﬁi -
Lk : 3 KasayKaaaz) o :2anss24g U3 -
- E»E&ﬁ 1 0 JSAVEL ARy S - ueoyBisu st 600 <d -
. o U uesyiuBIs S1 GO0 =10 > d
oy -~ 1M 59582 | ui pasecduod S| anjea 4 -
) EmEomEﬁS_ JO Jasuo m..: .sﬂm puE 210J3q w:;:\.%nﬁ_ U PR L
| {z219e1)
e o olowl=laln|a{E8 | [Flole| |o @[ |» | oseasipomjo
| 1 I su0 ) PPV
" ASBasIp ¢
: 18l Iz o 12 |2 | empjo JoSUI0
2 — IS L R IV o lo B |e e o
W = L ol o @ S .V.% oo = Qﬂa&homam
w.huw.,..v..... 00 lad lon jn [ lw e = o o lw (e = 9 e (W ]k e
th |
supuels ” _
s3uryonoyay jo si8uy 10wa1y, ) 21008

VoL XII Noi1, January 2004

Mansoura J. Forensic Med. Clin. Toxicol,



Koth et al..,

REFERENCES

Basalah, R. F. (2001) : Taking of signa- -

ture by violence - a case under the effect of
hypnotics or CNS depressant drugs. In :

Limitation of Science Evidence in Ques-

tioned Document Cases, Nobar Printing
House, Cairo, Egyp_t, P.P. 632-641.

Basalah, R. F (2001)
analysis: In: leltatlon of Scientific Evi-
dence in- Questloned Document Cases,
NMobar Printing House, Calro, Egypt PP:
566-603.

Behrend% J.E. (1984) ”Alzhmmer d1s~_ :

ease and 1ts effect on handwrmng" I. Por
Sci., 29(1): 87-91. - :

Cantu, A, A, (1996) “A sketch of ana-

lytical methods ~ for document datmg
Int. J. of For. Doc Exammers, _2 192——
208, :

Contreras-V1dal ] L Teuhngs, H. L
and Stelmach, G. E. (1995) “Microphra- |
gia in Parkinson’ s dlsease” Neuroreport v

6(15): 2089-2092

Ellen, D. (1989) “The Sc1ent1f1c Exarru—'_:'- _
nations of Documents Methods and Tech-. i

niques. Elhs Horwood Limited.

Ellen, D. (1997) : The Scientific Exami-

nation of Documents. 2nd ed., London,

Taylor and Francis.

Mans_oum J. Forensic Med. Clin. Toxicol. .

Handwriting

Harxisoﬁ, W. R. (1966) :
. ments: Second. Impression With Supple-
-~ ment, London, Sweet and Maxwell.

60

Fahn, S. (1991) : Pathology of Parkin-
son’s disease. In: Pathogenesis and Treat-
ment of Parkinsonism. Fields W.S. (Ed.),
st ed., Thomas Sprmgfxeld Hlinois, P.P,
89-92 - -

-Gay, J. (1970) : ““Document examina-
tions; requirements. and pitfalls”. Sohcxtor
J., 114 (3) 366-368.

Haber, R. A and Headnck A. M.
(1959) : Handwrltmg Identxfxcatxon Facts
and Fundamentals Boca Rota, FL, CRC

___Press LLC.

Suspect Docu-

Hilton O. (1977) : “Influence of age and
illness' o’handwriting 1dent1fxcat_1on prob-

' .lems” I For SC1 9(3): 161 172.

: Howard L. B. (1986) : “Dichotomy of

expert witness”. ] For Sci, 31 : 337—341

: Moon W. H. (1997) “A survey of
handwntmg styles by geographic iocatlon

]For Sc1 ?.2(4) 827—834

: Morgan, C (1992) Handwntmg Anal-
ysxs Apple Press.

Mortimer, J. A.; Pirozzolo, F. ).
Hansch, E. C. and Webster, D. D. (1985) :

Relationship of motor symptoms to intel-

* Vol.XII' No.1, January 2004



_K@tb et al..

lectual  deficits in Parkmson 5 dlsease
I : Brain’s Diseases of the Nervous Sys-
tern. Waltor, J. (Ed.), 9th ed., Oxford Med-
ical Publications, Oxford University Press,
P.P.327-328.

Nevo, B. (1986) : Scientific Aspects of

Graphology. USA, Charles C. Thomas™ -

Publisher, P.P. 26-27.
| Osborn, A. P. (1964) .
- 265-270.

Quirke, J. AL (1930)
Loutredge and Sans, Ltd England
. Ruenes, R. F. (1967) : “Perception ah_d
handwntmg 1dent1f1cat1cm ]For Sci., 12

(1):202-111.

Sieg.ei, ]'.I A. (2.000).:

M@gﬁsoym J. Forensic Med. Clin. Toxicol.

“Identification.
and anonymous letters”. J. For. S¢i., 9 (2):

: Forged Anony-
mous and Suspected Documents. George .

Document analy- B
sis/handwriting. In: Encyclopedia of Fo-

01

- rensicSciences. Academic Press,

.Téulings,' H. L. and Stelmach, G. E.

' .':""(199'1) : Control of Stroke Size, peak accel-

eration, and stroke duration in Parkinsoni-
an-handwriting. Human Movement Sci-
ence, 10: 315-335.

Van»Gemmert A. W, Teulmgs, H.L;

_.-_Cantreras=V1dal J. L. and Stelmach, G. E.
1999) :

Parkinson’s disease and the con-
trol of size and speed in handwriting.

- Neuropsychologia, 37(6): 685-694.

Van-Vugt, P,; Paquier, P. and Kees, L.

~(1996) : -“Increased writing activity in neu-

- rological conditions: a review and clinical
* study”. J. Neurol.-Neuro Suxg-Psyclnatry,
. 61(5): 510-514..

 "Walton, J. (1997) ”Handwrxtmg chang-
- es due" to -aging and “Parkinson’s - syn-
‘drome”.
-'88(3): 197-214.

Forensm Sc1ence Internatmnal

* Vol.XIl"No.1, January 2004



62-

gl Gl gl iole el JUall 5 e il

M.quw..f,mri

mng.ilI:..l;.:.l - -.J::Jlo-\m =_
moaJlmL,ﬁJM nwl

: umvbmlr_,...‘m&,.nuwlruu, o
e _._,._awl.u...ta. g._whmu'

M_u,.tgﬁ;iww_,__.@wtmu_&fwaﬁ@mﬂiygswskawau@;u,m wdd 3

ugw‘}dr‘b)buuxubﬂuaupjllu;b‘}dw‘lf Y)L,Hu;mwmb:ufl ..u_, -CMIUJUUMU-!MI
wbdlu.\.._:.i.u_,.CMIUnLJAJQa,Mu_,#MQSJ;uMI L,‘,‘Jlu:o)‘&.li‘}-.lfua.uuuua_,buoauﬂlm.}y}l
bl Oneg SUISI Oy Tzl QUL W GULYT Gy ] IS, | P g3 2 ol LSS S b .s..l,; e a..J.lx_Jl
WJLNJ u,_,.u,udw w_ag,mt.s.u uam, .uf,ilul.g.uul.u.abuJYl_,i a...L.SJE ,ui wmus bl Lyl
g yabuil) i wLﬁaU|@WubﬂobL~ubﬁw Sual 45 Ao I AT o o ..,L,.ul ,.m;.;.a 55 okl
et .L.le.sab_,.xbwl...Lu_,l af,euuﬁswduﬂmﬂﬁum .)M@ul,ulwu,g, a3 .w‘.,u_,,,u. '

el pamilly o 2l

Mansoura |. Forensic Med. Clin. Toxicol, o : o Vol XIT No. 1, January 2004



Mansoura Journal of Forensic Medicine and
Clinical Toxicology

Volume XII Number 2 - ']uly 2004

- Editorial Board

Editer - in - chief : Fatma Ahmed Kamel
Treasurer ' Maha El-Bakry Mostafa
Editor Secretary  : Seham Aly Gad El-Hak

Advisory Board
Abdel Fatah El-Bedewey  Abdel Aziz A. Ghanem  Abla M. Afyfy
Adel Abdel-Ghafar ‘Adel A, El-Tomy ~Adel I. Osman
Adel M. El-Mansoury ~  Ahmed Mashhour ~  Aziza Kahil
Bahira A. Fahim  Effat A. Haroon ~ Esam A. El-Mohandes
Fatma A. Kamel Ibrahim El-Shawaf :
Torahim M. El-Mahy . LailaA. Abdel-Magid
Maha E. Mostafa - Maher A. Ibrahim . “Mohamed K. Ahmad
Mohamed I. El-Nagar N ' Mohamed H. El-Bana | ' Mohamed R. Nahass
Mena A. El-Harouny | ‘Mona M. Heshmat | - Naela El-Nayal
| Nadia Kotb | Naima A. Sharif Nasef N. Zaki
Sawsan Shalaby Onsy F. Ibrahim .. ~Sahar Kamel
Sami M. Badawy ‘Salah Hashem - Samia A. Hassen

Seham A. Gad El-Hak - Shawkia M. Abdel-Gawad - Wafia Zyn El-Abadin Atta







