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STUDYING THE EFFECT OF CHLORPROMAZINE ON HANDWRITING
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. ‘ABSTRACT .-

Handwriting is an acquired skill. It is one of ihe most imporaitt parameters of the personal identifica-"

tion. It involves muscular actions aid reflexes. There must be constunt coordination between the wrist

and the arm muscles. Centrally acting drugs such as chlorpronazine, cair exhibit sonse interventions,

which interfere with the process of writing. This work aimed at studying the effect of chlorpromazine on

the haidwriting via comparing the handwriting ‘of the same person both before and after the event of tak-

ing the drug from different technical points of view. The statistical residis were Jotvid 1o be Tighly signifi-

[ cai, also it was found that the longer the duration after the drug hitake, the wiore marked the effect on

‘the handwriting. This is due 10 the effect of chlorpromazine on CNS, namely the newrological deteriora-

o

- INTRODUCTION -

The handwriting is not entirely sponta- .
neous or automatic; the writer must con~"
stantly to coordinate the performance of .
writing with ‘its content ‘and with the
method by which the writing is to be ac-
complished. Such behavioral performance -

involves coordination between the wrist
and the arm muscles by certain developed

reflexes directed by the brain (Sug15h1ta
1987). .

Centfaily acting drugs can exhibita cer-

Mausoura J. Forensic Med. Clin. Toxicol,

tain pharmacological intervention, which

interferes with the finely “developed or

- partially developed system of the brain,
- nerve, and muscle interaction” ivolved in
- writing. Such interference results in deteri-

* oration of the ‘quality of writing. Docu-

- ment examiners are frequently met with

‘the documents, which were signed by in-

toxicated individuals or those who were
under the mfluence of drugs (Galbraith

'1986)

'Que’s'tiOr{éd' “document ‘examiners are

aware of the role of the brain and nerves,
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and muscle on- handwriting since the be-
ginning of this century. Analyzing the
physiological movement of handwriting
necessitates the studying of the physiolog-
ical relations between brain and handwrit- ..
ing (Osborn, 1929; Harrison, 1958, Hilton,
1982; Conway, 1987; Ellen, 1989). The'

movements of fingers in fact represent one

of the most difficult mechanical problems. - -
in anatomy, and the exact actions of the
muscles involved are still open to ques- -

tions. Simultaneous flexion at the metacar-

pophalyngeal joints, and: extension at the .- -
interphalyngeal joints of a digit are essen- .
tial in the fine movements of wntmg (Pe~ :

ter et al., 1995)

In docum.ent_ -examination studies, it is'
mandatory. to carry on-the handwriting -~
analysis to the original paper documents -

and not their photocopies- as the latter
cannot give an adequate idea about the in-

dentation marks exerted by. the pen pres- .
sure and which could be. felt on the. paper
surface. Also coples fail to evaluate the ef-
fects of environmental changes on papers.
and inks in the purposes of studying. ag-
ing of documents (Morgan -1992). Among .-
the most important points of assessment -
of the handwntmg are. the followmg--

points:

Itis the wcrage rate of pen movement g
which succeed. in performing letters, and -

sentences, or enough for achievement of

writing the whole text, also it may be de-- .
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fmed as. the. number of letters or words

which could be written per unit of time

o _(Basahh 2001)

. 2- Word Size :-

_For agiven set of writing conditions,
each person has an absolute mean size in
letter formation, from which he cannot de-
viate without a deliberately conscious ef-
fort, and without decreasing his normal

i speed of writing (Ruenes,1967). Each writ-

er sticks to a proportion between tall and
small letters, which he has subconsciously

-selected for himself (Basalah, 2001).

3~ Pen Pressure ;

~ It is the force applied on the paper suz-

face as directed by the pen tip. Localiza-

tion of pen pressure or shading is involun-
- tary, and no writer can deliberately alter

localization of his pen pressure without af- -
fecting the symmetry of letter formation or
at the sacrifice of writing: speed (Basalah,
2001). Pressure is characterized by the al-
teration of tension and: release in the up
and down stroke, while the stiffening ten-

- sion or "gripping: tension” is a static form

of "isotonic” muscular contraction, the po- -
lar. opposite of - which. could be. slackness :
(Nevo, 1986) '

4— Intez»letter Connectxon and Inter- -
“word Spacing: " S
This is the general treatment of the hori- -
zontal dimension in a writer’s arrange-
ment of his manuscript (Quirke, 1930).
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" There are theoretically eight'b'road classifi-

cations under which'a system' of connec~' '

‘tions may fall into: comblmng arcade; an-

~ gle, and garland forms; combmmg arcade -

‘and angle forms; combmmg arcade and
‘garland . forms, exclusively garlanded ex-
clusively angular, exclusively arcaded fil-

liform: with indefinite thread«hke ]ommg |

'(Moon, 1997)

: 5- -Ahgnment

It is .the'. relatlon between the subse—
_ quent letters, which follow . each other. in-
the words or the. sentence itis also the re-

lation between written lines and the print-

ed paper lines in the ruled. paper; and the"
‘imaginary ‘baseline ‘in the unruied paper

: (Basalah 2001)

6 Wntmg Skﬂl Levei

- Trials in keeping: harmony, prOportton,r .
‘and arrangement both in the vertical and

the horizontal axes, which could teflect

the artistic feeling of the writer, all aug-
- ment increasing the skill level: There are -
‘actually- multiple Creations “between the
‘top -and the bottom of the- ‘handwriting -

~ (Basalah, 2001). The man who gabbles his

words in jerky phrases, cannot: prov1de

good spacing in his manuscrrpt (Behrendt
1984). ' - :

7- Initial and. terxninal strokes:

In the 'spontanecus  free handwntmg,
the writer may raise the used pen at the -
terminal stroke of the: wntten word pro- L

MansouraJ. Porensic"Med."-Clin. Toxico'l.
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ducing ' weak and thin stroke. The same
“can be applied to'the 1n1t1al stroke where
. writing’ movement. may be initiated freely
'-f.on touchmg the’ paper surface, then the
- stroke thickness 1ncreased gradually (Ba-
'__::-salah 2001) =

8- Angle of Slope S _
“Each" ‘person has adopted a dlst1nct1ve

-j-degree of slope in his’ handwntmg, which
~may be indeed varlecl within narrow lim-
-Z_1ts by certaln factors, but constant for a
“given: mental status: (Qun'ke 1930). Deter-
-~ mination of basic mean angle of slope is of
. mconcluswe value as: ‘2 determinant of
o 1dentxty in handwrltmg (Osb01 1; 1964)

e Dn‘ectwn of Handwntmg

“The manner ‘at which the wrtter tend to

' -put the letter dots, is: e1ther in the same di-
 rection of the handwr1t1ng, or in the oppo-
‘site direction i ina regressron manner (Ho-

Ward 1986)

1{}- Wr1t1ng Errors SR
- The 1ncorrectly spelied words or exhib-

_' 1ted confusion - ‘which ¢ould be attributed
- to the effect of hypnos1s for example, the
_wr1ter attempts to'do corrections with sub-
© -sequernit errors taking the form of letter
B neghgence (omlssmns), retouchlngs, or

g 'overwntmgs (Gay, 1970)

Chlorpromazme and Handwntmg
Chlorpromazme was the first phenothi-

azine ‘antipsychotic - drug “introduced in

VoL XU No:1, January 2004
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1953, and. used in treatment of schizophre-
nia, mania, and severely agltated behavior
(Dollery, . 1999-b) ‘Attempts at correlation -
of plasma: concentrations: of: chlorproma—.
zine orits metabohtes with clinical ‘re-
spornses have not been successful espec1a1~ :_-
ly until 1984, and it is not yet possible to . L
state the concentrations in plasma that are
likely to be assomated with optimal chm— .
cal response (Cohen et al.; 1992). Haase =
(1981), proved a: strong relatlonsth be-

tween the ant1psychot1c drugs and fine -
motor - extrapyramldal dtsturbances using med to exclude any general or local disor-
the Haase’s handwriting: test. He com- =
pared- the bandwrztmg specimens before' '
and durmg the treatment with the antipsy-. .
chotic drugs. In another study taken by -
Kuenstler et al. (1999), a reduction of
handwrztmg area and D2 receptor occu-
pancy. were found. This correlation in cas-

es under treatment with tyPiéal and atypi-
cal neuroleptic: drugs was lmear and

stat1st1ca11y sxgmfzcant

This work a1med at studymg the chang—_. :
es in the main points of examination of the
handwntmg, as a' result of taking .a cen- .
trally actmg drug, wh1ch is the “chlor—'-

promazme

: S UBJE C TS AND ME TH ODS

In this study, 20 nght—handed adults: .

male were mciuded by their handwritings;

all of them were selected: from the patlents .

under regular doses of chlorpromazme'

Mansoura I,_'Fat'ensic M&c_l;'.C_[in_. Toxicol.

i

% _treatment due to different types of psycho~
" ses. (but not Parkinsonism) -as. diagnosed
by . the: neuropsych1atr15ts~'- Samples of
: -_-Wr1t1ngs were taken before and after- the
 intake of a dose of the drug T1me elapsed
after mtake of the last. dose was estimated

“as a point of comparison where samples
-we_i'_ei_als_o’ taken 2 and 4 hours after last
- dose, all the cases were among those who
are following up their illnesses in Kasr el
 Aini hospital, either in the outpatient or
- the inpatient clinics. All cases were exam-

_ ders, which may be suspected to affect the
: _'-'wntmg_ process; all of them: were proved
to be free.' Every subject was asked to
- present an old‘ document: having: been

handwritten before the start of treatment

~with the chlorpromazine, and a part of

this document (about 4-5 lines) ‘with its ex- -

act verbal contents was' asked to be writ-
~ten by the same person under the current
-~ circumstances. I all cases, the writing po-

51t10n was tried to be as standard1zed as

poss1b1e regardmg the posture of the writ-
er and-his position in front of the desk.
~The pen: used was the same in all cases to
“facilitate the fine changes in the handwrlt-
mg features " SR

: REsUL_Ts )

- Assessment of the writing skill level in -

3 cases ~under chlorpromazine treatment is
-:d1splayed in the table in:the next page
. from - different’ points of ‘view, showing

VoL XII No.1, January 2004
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the results of the comparatwe ana1y51s
-~ of physmloglc features before startmg '

the treatment, Zhours, and 4hours after
‘the intake of one of the doses of the

:_drug Accordmg to these fmdmgs, it was' | |
‘noticed that 2 hours after the drug in- -

“take there was a }ughly s1gn1f1cant in-

‘ctéase in pen pressure, as well as a sig-

‘nificant increase after 4 hours w hereas for

“the alzgnment chsmges ‘were ms1gn1f1cant'

‘except in the sample taken 4 hours’ after
drug intake. The results of noncmg the- _
angle of slanting revealed the occurrence

~of slanting towards the right side 2 hours

o after taking the drug, _Whlle this was not

_mgmﬁcant and the angle of slantmg
was not affected 4 hours post~1nteke, also

'slantmg towards the oppomte d1rec:t10n b
was noticed buit no statzstlcally mgmﬂcant'

except 4 hours after drug intake. The inter-

 nificant 2 hours after drug intake, - but
statistical results turned to be s1gmf1cant 4

~hours post—mtake On the other hand 2
hours after the drug mtake, there were

significant retouchmgs, Wthh were 1n51g— % '-'_mciudes a. rapad distribution’ phase (about

2 houzs) and a slower eaxiy ehmmanon
- phase (about 30 hours), but malkedly vari-
~able’ values have been reported (Sedvall

pared with the time taken for the | same' > '_ '-_1992) Attempts to correlate plasma con-

‘quantity of writing after 4 hours, the. dlf-_"'

‘nificant sta’ustlcaliy after 4 hOUiS Usmg
the ‘paired T-test,’ the t1me taken for
'handwrltmg at 2 hours was- set and com-

. ference was szgmf;canf stahshcally

: Drugs that act up'oﬁ'th'e central 'nervous' g

- Mansoura . Forensic Med. Clin. Toxicol. ..
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system mfluence the hves of evelyone
:_' everyday, these ageni:s are mvaluable ther-
" iapeutxcally as they could produce spemfzc
- physxologm psychologlc effects (Bloom,
1985). It is generally assumed that pha1-
:macologzc mtervennon by centrally acting
~drugs may interfere with the finely devel-
"'-oped or paltlaliy developed system of
- brain, nerve, and muscle interaction  in-
volved in wrltmg, i:hls results in deteriora-
' ___'t1on of quahty of wr1t1ng (Doud 1975).

Vlrtually, antlpsychotlc drug}s bloek do-

__pammerglc receptors and mactlvate dopa—
" mine neurotransmxssxon in"the basal gan-
glia and limbic portions of the forebram
o some also 1nteract W1th serotonergzc, and
; -adrenerglc receptors Particular atten-
_:'tlon is aiways paid to ehiorprom’mne the
- oldest representatwe of the phenoﬂnazme
- thioxanthene
letter connection was disturbed yet insig-

group of - antlpsychotlc

‘agents (Leysen et al, 1994) Absorption of
= tablets of chlorpromazme is erratic; peak
_coneentraizon Adnc piasma is attamed in
about 2 to 4 hours after mgeshon ‘Disap-
.'_f:pearance of chlorpromazme from plasma

: _"centratlons of chlorpromazme or of its me-
_"tabohtes with chmcai responses have not
 been suecessfully stated espemally until
' .-'-'1984 and 1t was not yet possfole to state _
the concentration in plasma that is likely

to be assomated thh opt1mal chmcal re-
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sponse until Cohen et al (1992) made thelrr '

research Work Under the effect of drugs, o ___handwntmg results 1n subsequent xn-
_ _:"'crease of pen pressure because they are in-
: d1rect1y proportionate to each other. The
| -_1nter~letter connectlons were of srgmflcant
. irregularity (P=0.05) at 4 hours in contrast

-_to Basalah (2001) who mentzoned absent—

the neuromuscular equatlon of the writer

is still reflectmg his pattern of handwr1t~

ing, whrch 1s stored in h1s brarn, denotmg--

sult of certarn c1rcumstances, _’_chere is. d1ff1-_-'-'- -
culty in the abﬂlty to control the handwnt—" e
ing mstmment with. consequent changes e
in. the handwntrng features ‘This was
marnly why this research was. thought of,
in order to state the changes occurrrng in.

the main fea‘cu.res of the handwrztrng asa’

result of takmg chlorpromazme

In the present work the tune taken for- '.
handwriting after zntake of the usual dose
of chlorprornazme was srgmflcantly in-
creased as a result of the slower. speed of
writing (P=0.00 after 4 hours) in accor-

dance w1th Dhawan et al (1969)

As regards the ahgnment the post—f '
chlorpromazme notrcmg of the handwrltw» '
ing demonstrated mgnzhcant late dls--_'
turbed ahgnment (P 0.03) at-4 hours post-
intake, and early retouchlngs after 2 hours
(P=0.02), all these changes are compahble:
with Basalah (2001) Further mvestrgatlons'- _
showed heavrer pen pressure (P 0. 01) at 2 .
hours post—rntake, whereas P=0.02 at 4'.
hours post-lntake, this is agreed Wlth Ja-

cobbi and- Maxron (1975) who reported a

Marzsoum]I-’orensrcMed Clin. '-I‘oxit:ol_.'_' S
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e _dessarmx, 1991) ‘Also the reduced speed of

letter connectlons, where this could be

__:_contnbuted to the toierance to chlorprom~ .
- azine due to Eong-term therapy, which
_ does not result in great deterioration in
_ _:the conscious Ievel The latest parameter
- to be affected is the drrectron of handwrit-
in ing as it became to the opp051te dlrectron
_of normal ‘writings after 4 hours of drug .
-__1ntake (P= 003) Concermng the retouch-

mgs, they are due to mild tremor this was

- :1n agreement w1th Kustner and Muller,
: (1985) who explamed thrs as.an extrapyra—
| mrdal 51de effects of neurolepuc drugs

| CQNCL_US_ION_

From thrs work 1t is concluded that 1t is

-~ '__to consrder the effect of chlorpromazrne
on the’ handwntrng while examining a

document by the forensrc examiner, not to

be. mislead by the. drug intake and ]udge'_
: _the document as not written by the same

person due to the fact that both docu-

~ments could have been written one Wrth
-and the other Wrthout havmg the drug in

_' ' blood, and subsequentiy affectmg the CNS
reductlon in the speed of’ the arm-hand

movements wrth neuroieptrc drugs (Bal—. B

- actions including the basic characteristics
- of hand writing.

' VoL.XI No.1, fanuary 2004
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