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Abstract

Forensic document examiners are, time and again, introduced with different challenges in handwriting examination which they
have to deal with. One of those challenges includes examination of handwriting present on unusual surfaces such as mirror,
balloon, skin etc. Few research studies have reported on this aspect of handwriting examination, but in overall studies on the
examination of handwriting transcribed on skin surface are very limited. Hence, present study has been conducted to find out
the effect of skin on handwriting features. Handwriting samples from 30 individuals were collected both on skin surface along
with white A4 size sheet. Multiple handwriting features were examined and compared in both the writings transcribed on skin
as well as A4 size sheet. This paper reveals that although multiple changes occur when writing present on skin is compared to
ordinary writings (paper), still some characteristics can help in establishing the opinion. Further, it also reveals that in suicidal
cases writings present over the skin should be photographed as early as feasible. The medico-legal experts should look for any

writings if present especially in cases of suicide on easily accessible parts before performing the autopsy.
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Introduction

Traditionally, documents are known to be made up
of ink and paper. But forensic document examination
is not that simple and easy. Forensic document exam-
iners are occasionally introduced with new challenges
and complications. Among these challenges the most
probable ones are the documents made with unusual
writing instruments on unusual writing surfaces. The
use of unusual writing instruments and unusual writ-
ing surfaces are mostly prevalent in cases of suicides.
In most of the cases investigators receive suicide notes
which are typically written by victim just before the
act and these notes assist the investigators to initiate
the investigation. Commonly encountered writing sur-
faces exhibiting suicide notes are mirrors, bed sheets,
walls, tables, doors, metals, shoes, skin etc. Out of

these, skin has been found to be the most preferred
surface for leaving a message because of its easy ac-
cessibility and resistance to destruction as reported by
Joshi and Garg (2015). Skin messages are likely to be
different from messages written on paper, as the space
is limited and inscribing may be difficult over skin sur-
face (Byard, 2016). Further complications, related to
skin surface, are caused due to its pigmentation, elas-
ticity, softness and hair density etc.

A number of case studies have been reported on
this aspect, comprising a suicide note inscribed over
skin. Totty (1981) reported a case involving suicide
message written on stomach of the deceased and
concluded that a writer’s regular handwriting remain
unchanged irrespective of the surface. Hanzlick and
Ross (1987) reported a case in which smeared and un-
smeared ball point ink pen marks were present on both



A. Kaur, M. Threja, R. K. Garg

palms of the victim along with a suicide note written
with same ink. Taylor and Hnilica (1991) analyzed
a case involving handwriting inscribed on the body of
the victim and discerned that formation of letter gets
disturbed while writing on awkward place of body but
still identifiable. DeAngelis (1997) undertook a study
to examine the effect of handwriting surfaces on hand-
writing and concluded that unusual surfaces affect the
overall appearance and other features of handwriting.
Demirci, Dogan, Erkol, and Gunaydin (2009) outlined
two suicide cases in which suicide notes were found
to be written on different body parts of the victims.
Handwriting inscribed on body parts were analyzed
and compared with standards which resulted in com-
mon authorship of writings. Austin and Byard (2013)
organized a twelve yearlong study to find out the fre-
quency of suicide cases in which skin surface was
used to write suicide messages and discussed that loss
of identifying details in skin writings may occur due
to movement of body, clothing, moisture and clean-
ing of body before autopsy. Behera, Rautji, Krishna,
Kumar and Gupta (2014) reported three different su-
icide cases, in which suicide notes were found writ-
ten on the palmer areas of victims during autopsy. In
all the three cases victims were right handed and su-
icide notes were present on left palms. Tumram and
Ambade (2015) presented two suicide cases in which
victims used metallic object to write suicide notes on
the body surface and termed these notes as “engraved
suicide notes”. Engraved notes were compared with
victim’s normal handwriting and found to be bold,
permanent and very concise due to natural pain while
engraving. Joshi and Garg (2015) analyzed a suicide
case in which suicide note was found on the left thigh
of the victim. Despite of smudging and blurring of ink
strokes various identifying characteristics were clear
and distinct. Ambade, Tumram and Dixit (2015) men-
tioned a case study involving suicide note carved with
razor on the left arm of the victim. The “cutaneous cut
sign” present on the right thumb of the victim was in-
dicating the suspicion of suicide.

Since very little research work has been done re-
garding the effect of skin surface on handwriting char-
acteristics that can help the investigators in establish-
ing the authorship of writing present on skin as nu-
merous factors play significant roles such as position,
handedness, type of instrument used, time and various
other internal and external factors. Hence, this study
has been undertaken as a preliminary step, keeping in
view the fact that some changes in handwriting fea-
tures take place with a change in writing surface that
can help and provide further impetus to do more re-
searches in this significant field of investigation and

that can help the law enforcement agencies and medi-
co-legal investigations.

Materials and method

Handwriting samples for the present study were
obtained from 40 individuals (20 males and 20 fe-
males) belonging to the age group of 20-30 years from
the Punjabi University, Patiala campus. All were hav-
ing developed skills of writing in English. Commonly
available blue ball point pens (flair ezee click) were
used for writing on A4 size sheets and skin surface of
forearm area. The each individual was asked to write
the same sentence, “A mad boxer from India shot
a quick gloved jab to the jaw of his dizzy opponent”
on A4 sized sheet of paper, three times to check for
the natural variations. Each of them was then told to
write the same sentence over the skin surface of their
forearm.

The sample writings on the skin were photographed
immediately within a period of less than five minutes
using 12 MP digital cameras (Sony) and compared
with writings present on paper of the same individual
to find out the effect of unusual surface on both gener-
al and individual handwriting characteristics.

Results

The detailed results of the present investigations
are depicted in Table 1 and 2.

The handwriting samples were analyzed and com-
pared to determine the changes in handwriting features
on the skin surface. Primarily, the general features
such as slant, size, proportions, spacing, frequency
of connections, alignment and nature of commencing
and terminal strokes were examined and analyzed in
this investigation. Following this, the individual char-
acteristics of handwriting such as letter formations,
line quality, omissions and additions, area bordered by
loops, eyelets and ovals, diacritics and capitalization
were examined and compared in both the handwrit-
ings transcribed on paper as well as skin surface.

General features of writing

1. Slant: Slant of the letters “d”, *”, “p” and “y” with
respect to their imaginary baseline was measured
with the help of Osborn’s (1929) Protractor (Fig-
ure 1). In both of the cases paper as well as skin
writer employed forearm movement. It was expect-
ed that no change in slant took place but contrary
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Table 1 Table 2
Variation of general characteristics in the writings Variation of individual characteristics in the writing
transcribed on skin as compared to normal transcribed on skin as compared to normal

General characteristics Individual characteristics

S.No. Characteristics Similar  Dissimilar S.No. Characteristics Similar  Dissimilar
(%o age) (% age) (Yoage)  (Yoage)
1. Slant 10.50 89.50 1. Letter formation
2. Relative size 57.90 42.10 k 42.10 57.90
3. Size 86.84 13.16 f 39.47 60.53
4. Spacing 52.63 47.36 g 28.95 71.05
S. Connections 76.31 23.68 A 55.26 44.74
6. Alignment 26.31 73.68 s 36.85 63.15
7. Commencing and same same 2. Line quality
terminal strokes a) Rhythm B B
b) Retouching 55.26 44.74

to this, slant was observed to be changed in 89.5% ©)  Penlifts 34.21 65.79
cases. 3. Omissions/Additions 28.95 71.05

2. Size and proportions: Letter size of writings, tran- 4. Areabordered by loops,  31.58 68.42
scribed on paper as well as skin was calculated with eyelets and ovals
the help of a measuring scale, having horizontal 5. Diacritics (i, j and t) 6842 31.58
lines, each 1mm apart. For calculating relative size g;equency
or proportions, letter combinations “In”, “fr”, “di”, PI:cpe;ent

“ja” and “ot” were selected from the text.
After measurements, it was observed that overall
size of the handwriting remained unchanged with

6. Capitalization of letters 65.79 34.21

some exceptions, in which, size was contracted or
expanded, when the writer, while writing, stepped
towards curved part of the forearm. The results for
the discrepancy in overall size and proportions have
been illustrated in Table 1. The size was found to be
changed in only 13.16% samples, otherwise the size
was almost persistent.

In addition to this proportions of the letter combi-
nations were observed to be disturbed over these
uncomfortable areas of the forearms for writing,
with a reduced pen scope. The relative size ratio of
letters was dissimilar in about 42.10% samples.
From these results it is clear that the skin surface
affects both the size and proportions.

N R N N

Fig. 1. Measurement of slant.
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3. Spacing: Writing, transcribed on paper as well as 4. Connections: Connections in writings transcribed
skin was examined for its interlinear spacing, in- on paper as well as skin surface were observed to be
ter-word spacing and inter-letter spacing. The re- similar. The results for the variations in the number
sults for any change in spacing (Figure 2), due to of connections in between letters (Figure 3) have
skin surface, have been depicted in Table 1. Spacing been given in Table 1. In 23.68% of cases number
was found to be dissimilar in 47.36% samples. of connections in between letters was found re-

duced.

T chvk & | 2Wk
Ai'23 0;

?f yeel jﬁ.{ Ao The. DJao B Lis

gjﬁonew : :

Fig. 3. Decreased number of connections in the writing transcribed on skin.
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5. Alignment: The variations in alignment due to skin
surface have been depicted in Table 1. It was ex-
pected that the alignment would remain unchanged
while writing over skin surface as similar forearm
movement is employed in writing over paper as
well as skin (Figure 4). However, contrary to this,
alignment of words with respect to the base line was
found to be disturbed or irregular in 73.68% sam-
ples.

6. Commencing and terminal strokes: Commencing
and terminal strokes were analyzed qualitatively for
the effect of skin surface. It was observed that both
the writings transcribed on paper as well as skin
surface were exhibiting flying strokes with tapered
or blunt initials and endings, at similar positions
(Figure 5). In some of the samples, humid weath-
er interfered, which induced more blunt writing on
skin surface contrary to the flying strokes on paper.

Individual features of writing

1. Letter formation: For analyzing the effect of skin
surface on letter formations five letters “k”, “f”,
“g” “A” and “s” were selected and there form and
formation was compared in both the writing sam-
ples (paper and skin surface; Figure 6). These letters
were chosen on the basis of their complex structure
that results to individuality in the pattern of the let-
ters. The results for the change in letter formation
have been illustrated in Table 2. It is observed that

maximum number of samples were exhibiting dis-
turbance in letter formation of “g” and minimum in
case of “A”.

. Line quality: Line quality is a characteristic that can

be determined on the basis of several features such
as rhythm, retouching, pen-lifts, etc. (Figure 7). The
results for the discrepancy in these features have
been given in Table 2. Rhythm was observed to be
similar in writing samples obtained under normal
weather conditions, but it was found to be disturbed
in the samples obtained in humid weather. Retouch-
ing was present in 44.74% samples and pen-lifts
were found to be increased in 65.79% samples of
writing transcribed on skin.

. Omissions: On analyzing the samples of skin sur-

face and comparing them with normal writing (Fig-
ure 8), it was observed that about 71.05% samples
of skin surface were exhibiting omissions (Table 2).

. Area bordered by loops, evelets and ovals: Com-

parison of writings transcribed on skin surface with
normal writings (Figure 8) revealed that there was
contraction of area bordered by loops, eyelets and
ovals in about 68.42% samples (Table 2).

. Diacritics: Diacritics such as “i” dot, “j” dot and

t-crossbar were analyzed and compared in both the
samples of writing transcribed on paper and skin
surface in terms of their frequency, shape and place-
ment. The variation in these features was observed
in about 31.58% samples of skin surface.

ﬂ Mma cl Ea;&,g;... jhcm\ lk‘-hﬂ

ﬂ-"cd Jo-L “'h e qu ﬁ L;s CJ::Lij Ouahe.—\a’

ot & j‘*“‘k

Fig. 4. Disturbed alignment in the writing transcribed on skin.
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6d

Fig. 6. Disturbed letter formations in the writings transcribed on skin.
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'4 maaf b@./_)w-fg)tm Onclie slhob o %“_&e ?(M J'm.b

Fig. 7. Presence of retouching, pen-lifts, and disturbed line quality in the writing transcribed on skin surface.

A wod bowr Brom Todls shat qiwef_grwjﬂf"a’ﬂ&j“’*ﬂ

Fig. 8. Omissions and the contraction in area bordered by loops, eyelets and ovals in the writing transcribed on skin.
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6. Capitalization of letters: Capitalization was found
to be present in even normal writing samples of
some individuals. A comparison of the skin writings
with normal writing samples revealed that capitali-
zation was introduced in 34.21% samples.

Discussions

All the samples were analyzed and compared for
the effect of unusual skin surface on handwriting char-
acteristics, such as slant, size, proportions, line quality,
connections, diacritics etc. Since, on a difficult unusual
surface the writing may give a totally different appear-
ance, but still many of the recurring identifying fea-
tures of normal handwriting remain unaltered, which
can lead to the establishment of common authorship.

The principal causes for the deviation in writing
features while writing on skin surface, as compared to
paper, are the skin’s elasticity, unevenness, pigmenta-
tion, hair density and most significantly, the weather
conditions. It is well known that ball point pens are
designed to write on normal paper. Likewise, during
the manufacturing process the surface of paper is fur-
bished, so that the writing instruments may move free-
ly over it (Jacqueline, 1997). Contrary to this, when
ball point pen is used to write over a soft cushiony
surface of skin, it imparts palpable features to the writ-
ing, giving a different pictorial appearance. Moreover,
the sweat present on the skin, due to humid weather,
inhibited the adherence of ball point ink on the sur-
face by repelling its oily components. It appeared to
be the probable cause for the inducement of retouch-
ing, increase in the number of pen-lifts and decrease
in the number of connections, while writing over skin
surface.

The second most prominent variation, found in the
skin writings, was the presence of irregular alignment
of text and interruptions within the strokes. The proba-
ble reasons for these interruptions were the uncomfort-
able posture, soft and cushiony nature of skin tissues,
elasticity of skin, density of hair over the area and
interrupted supply of ink due to irregular interaction
of ball with the skin surface. It was observed that the
properties of the skin surface also caused a consistent
dotted appearance in the ink strokes as shown in (Fig-
ure 9). In addition to this the more friction between the
nib and skin surface caused the writer to capitalize,
omit and simplify the letters. Due to this simplification
area bordered by loops, eyelets, body ovals appeared
to be contracted.

Irrespective of'its resistant to destruction by alleged
person skin writing is also considered to be vulnerable
to erasure (Austin and Byard, 2013). To overcome this
some people preferred those areas of body which are
not easily accessible to erasures, such as chest, thigh,
stomach etc. (Byard, 2016; Totty, 1981) and more per-
manent writing instruments like blade (Tumram and
Ambade, 2016) or henna (Behera, Swain, Bhardwaj
and Millo, 2016) to write their suicide message.

The main difficulty that comes across while deal-
ing with these types of cases is the non-availability of
necessary standards written under similar writing con-
ditions have been mentioned (Osborn, 1929). Also, it
has been said that definite opinion is still possible if
the standards provided, exhibit proper letter designs,
their combinations with respect to each other, minute
details and other identifying characteristics, for com-
parison with the questioned writing.

In case of suicides the messages written over un-
movable objects are not preferable to send for exam-
ination to the laboratory. In these cases photographs

Fig. 9. Dotted appearance of strokes in the writing transcribed on skin.

Problems of Forensic Sciences 2019, vol. 117, 5-18



Forensic examination of handwriting transcribed on an unusual surface (human skin) 13

play a vital role in handwriting examination as well
as investigation process. Thus, in these situations,
photography should be performed carefully without
disturbing the surface exhibiting suicide note (Garg,
Joshi, 2015). Body parts, exhibiting the message,
should not be unnecessarily twisted and stretched for
the sake of good photographs.

In suicide cases messages found at the crime scene
are the valuable source of information and understand-
ing regarding the emotional and psychological state of
the victim. These messages may also be used as a lead
in investigating the case, as these can provide the rea-
son of ending life. It may also be reflected in the writ-
ing of the victim in terms of hesitations, tremors or
retouching.

Though, there are many issues which affect the pic-
torial appearance of writing, but still some individual
and recurring features remain consistent throughout
the document, irrespective of the surface and the in-
strument used.

Conclusion

The characteristics of writing examination show
some evident changes present on unusual surface such
as skin. The present investigation shows that, some
particular individual features still remain unaffected,
on which identification and opinion can be based.
However, if these features are original, undisguised,
clear and natural, it is possible to give definite opinion,
depending upon the expertise and experience of the
document examiner, irrespective of the complications
induced by unusual surfaces or unusual writing instru-
ment. It is expected that this preliminary study will
provide useful information to the document examiners
as well as medico-legal experts; however, more fac-
tors and large number of samples need to further ex-
plore this problem.
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BADANIE KRYMINALISTYCZNE PISMA RECZNEGO WYKONANEGO
NA NIETYPOWEJ POWIERZCHNI (SKORA LUDZKA)

Wprowadzenie

Jak wiadomo, tradycyjnie dokumenty sa sporzadzane
przy pomocy atramentu i papieru. Jednak badanie kry-
minalistyczne dokumentéw nie zawsze jest proste i ta-
twe. Osoby zajmujace si¢ kryminalistycznym badaniem
dokumentéw czasami staja przed nowymi wyzwaniami
i komplikacjami. Do takich wyzwan najczgsciej naleza
dokumenty wykonane za pomoca niezwyktych przyrza-
dow pismienniczych na nietypowych powierzchniach do
pisania. Ich zastosowanie ma najcze$ciej miejsce w przy-
padku samobojstw. W wigkszosci przypadkéw sledczy
otrzymuja listy samobodjcéw pisane przez nich zazwy-
czaj tuz przed popelnieniem samobojstwa. Listy takie
pomagaja sledczym w rozpoczgciu $ledztwa. Powszech-
nie spotykane powierzchnie do pisania wykorzystywa-
ne do sporzadzenia listow przez samobojcow to lustra,
przescieradta, $ciany, stoly, drzwi, metale, buty, skora
itp. Sposrod tych powierzchni, jak podaja Joshi i Garg
(2015), skora okazala si¢ najbardziej preferowang po-
wierzchnig do pozostawienia wiadomosci ze wzgledu na
fatwa dostgpnos¢ 1 odpornosé na zniszezenie. Wiadomo-
$ci zapisywane na skorze moga roznic si¢ od wiadomosci
zapisanych na papierze ze wzgledu na ograniczong ilos¢
miejsca oraz trudno$¢ w pisaniu na skorze (Byard, 2016).
Dalsze komplikacje zwigzane z powierzchnig skory sa
spowodowane jej pigmentacja, elastycznoscia, migkko-
Scia, gestoscig owlosienia itp.

Odnotowano szereg badan przypadkow dotyczacych
tego aspektu, w ktorych zajmowano si¢ listami pozegnal-
nymi samobdjcow zapisanych na skorze. Totty (1981)
opisal przypadek listu samobojcy napisanego na jego
brzuchu i stwierdzil, ze charakter pisma autora nie ule-
ga zmianie niezaleznie od powierzchni. Hanzlick i Ross
(1987) opisali przypadek, w ktorym na obu dloniach
ofiary znajdowaly si¢ rozmazane i nierozmazane $lady
po dhugopisie oraz list pozegnalny napisany tym samym
atramentem. Taylor i Hnilica (1991) przeanalizowali
przypadek pisma odrgcznego na ciele ofiary i zauwazy-
li, ze pisanie listu jest utrudnione w trudno dostepnych
miejscach na ciele, ale pismo wcigz jest mozliwe do
odczytania. DeAngelis (1997) podjat badania nad wpty-
wem powierzchni, na ktdrej nastepuje zapis, na pismo
reczne 1 stwierdzil, Zze nietypowe powierzchnie wptywa-
ja na og6lny wyglad i inne cechy pisma recznego. De-
mirci, Dogan, Erkol i Gunaydin (2009) zaprezentowali
dwa przypadki samobdjstw, w ktorych znaleziono listy
samobodjcéw na roznych czesciach ich cial. Analizie
poddano pismo reczne zapisane na czg¢sciach ciata; po-
réwnano je z wzorami pisma, co umozliwitlo wniosko-

wanie o wspdlnym autorze obu zapiséw. Austin i Byard
(2013) zorganizowali dwunastoletnie badanie majace na
celu ustalenie czestosci przypadkow samobdjstw, w kto-
rych powierzchnia skory zostata uzyta przez samobgj-
coéw do napisania listow pozegnalnych. Stwierdzili oni,
ze niemozliwo$¢ odczytania tekstu zapisanego na skorze
moze wynika¢ z takich przyczyn, jak ruch ciata, odziez,
wilgo¢ oraz mycie ciala przed sekcja zwlok. Behera,
Rautji, Krishna, Kumar i Gupta (2014) omoéwili trzy
roézne przypadki samobojstw, w ktorych podczas sekcji
zwlok znaleziono listy pozegnalne zapisane na dtoni sa-
mobojcy. We wszystkich trzech przypadkach ofiary byty
praworeczne, a listy pozegnalne znajdowaly si¢ na ich
lewych dtoniach. Tumram i Ambade (2015) przedstawi-
li dwa przypadki samobojstw, w ktorych ofiary uzywaty
metalowych przedmiotow do zapisania listow pozegnal-
nych na powierzchni ciala i okreélity je jako ,,wygrawe-
rowane listy pozegnalne samobdjcow”. Wygrawerowane
listy pozegnalne poréwnano z normalnym pismem ofiary
1 stwierdzono, ze sg one pisane pogrubionym pismem,
trwate i bardzo zwigzte z powodu naturalnego bolu wy-
stepujacego podczas grawerowania. Joshi i Garg (2015)
przeanalizowali przypadek samobdjstwa, w ktorym list
pozegnalny znaleziono na lewym udzie ofiary. Pomimo
rozmazania i rozmycia atramentu wyraznie widoczne
byly rézne cechy rozpoznawcze pisma. Ambade, Tum-
ram i Dixit (2015) wspomnieli o studium przypadku
dotyczacym listu pozegnalnego wycigtego brzytwa na
lewym ramieniu ofiary. Obecny na prawym kciuku ofiary
$lad przeciecia skory wskazywal na podejrzenie samo-
bojstwa.

Do tej pory przeprowadzono bardzo niewiele badan
dotyczacych wplywu powierzchni skory na cechy pisma
recznego, ktore moga pomoc §ledczym w ustaleniu au-
torstwa tekstu zapisanego na skorze, ze wzgledu na licz-
ne czynniki odgrywajace istotng rolg, takie jak pozycja,
prawo- badz leworgczno$é, rodzaj uzywanego przyrzadu,
czas oraz rozne inne czynniki wewnetrzne i zewnetrzne.
Dlatego tez, pamigtajac o tym, ze niektore zmiany w ce-
chach pisma recznego wiaza si¢ ze zmiang powierzchni
zapisu, podjeto niniejsze badanie, ktore jest pierwszym
krokiem mogacym zacheci¢ do dalszych prac w tym jak-
ze istotnym obszarze dochodzeniowym oraz pomoc or-
ganom $cigania i podmiotom prowadzacym dochodzenia
medyczno-prawne.
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Materialy i metoda

Probki pisma recznego do niniejszego badania uzy-
skano od 40 o0s6b (20 mgzczyzn i 20 kobiet) nalezacych
do grupy wiekowej 20-30 lat z kampusu Patiala Uniwer-
sytetu Pendzabskiego. Wszyscy uczestnicy badania po-
siadali rozwinigte umiejetnosci pisania w jezyku angiel-
skim. Do pisania na arkuszach formatu A4 i powierzch-
ni skéry w obszarze przedramienia uzyto powszechnie
dostepnych dtugopisow (flair ezee click) z atramentem
w kolorze niebieskim. Kazdy z uczestnikéw zostat po-
proszony o napisanie tego samego zdania: ,,Szalony
bokser z Indii btyskawicznie uderzyt pigscia w r¢kawicy
w szczeke swojego oszotomionego przeciwnika’ na kart-
ce papieru formatu A4, trzy razy, aby sprawdzi¢ natural-
ne zmiany pisma. Kazdemu uczestnikowi kazano takze
napisa¢ to samo zdanie na powierzchni skéry przedra-
mienia.

Probki napisow na skoérze zostaly sfotografowane
niezwlocznie, nie pdzniej niz pie¢ minut po ich zapisa-
niu, przy uzyciu aparatow cyfrowych (Sony) o rozdziel-
czo$ci 12 Mpix i porownane z tekstem zapisanym na
papierze przez t¢ samg osobg w celu okreslenia wplywu
nietypowej powierzchni na 0go6lng i indywidualng cha-
rakterystyke pisma odrgcznego.

Wyniki

Szczegotowe wyniki badania przedstawiono w tabe-
lach 112.

Przeanalizowano probki pisma recznego i poréwnano
je w celu okre$lenia zmian cech pisma recznego zapisa-
nego na powierzchni skory. W pracy badano i analizowa-
no przede wszystkim cechy ogolne, takie jak nachylenie,
wielko$¢, proporcje, odstepy, czestotliwosé potaczen,
wyrownanie oraz charakter pociggnie¢ poczatkowych
i koncowych. Nastepnie zbadano i porownano indywi-
dualne cechy pisma r¢cznego w probkach pisma zapisy-
wanych zaréwno na papierze, jak i na powierzchni skory,
takie jak formowanie liter, jako$¢ linii, pominigcia i uzu-
pelnienia, obszar ograniczony z p¢tlami, oczkami i owa-
lami, znaki diakrytyczne i kapitalizacja.

Ogodlne cechy pisma

1. Pochylenie: Pochylenie liter ,,d”, ,,j”, ,,p”" 1,y W sto-
sunku do ich wyimaginowanej linii podstawowej mie-
rzono za pomoca katomierza Osborna (1929; Rys. 1).
W obu przypadkach — zarowno papieru, jak i skory
— osoba piszaca wykonywata ruchy przedramieniem.
Whbrew oczekiwaniu, ze nie nastapi zadna zmiana po-
chylenia, pochylenie pisma zaobserwowano w 89,5%
przypadkow.

2. Wielkos$¢ i proporcje: Wielkos¢ liter pisma zapisanego
na papierze i skorze obliczano za pomocg skali po-
miarowej z poziomymi liniami umieszczonymi w od-
leglosci 1 mm od siebie. W celu obliczenia wielko$ci
wzglednej lub proporcji z tekstu wybrano kombinacje
liter ,,In”, fr”, ,,di”, ,ja” i ,,0t".

Po dokonaniu pomiardéw stwierdzono, ze ogolna wiel-
kos$¢ pisma recznego pozostata niezmieniona z pew-
nymi wyjatkami, w ktoérych pismo byto zwezone lub
rozszerzone, kiedy piszacy podczas pisania przecho-
dzit w kierunku zakrzywionej czgsci przedramienia.
Wyniki dotyczace rozbieznosci w ogdlnej wielkosci
i proporcjach zostaty zilustrowane w tabeli 1. Stwier-
dzono, Ze rozmiar zmienit si¢ tylko w 13,16% probek,
a w pozostalych przypadkach byt niemal niezmienny.
Ponadto zaobserwowano zaburzenia proporcji kom-
binacji liter w tych miejscach na przedramionach,
w ktorych pisanie byto utrudnione i wigzato si¢
z ograniczonym zakresem dziatania dtugopisu. Stosu-
nek wzglednej wielkosci liter ulegl zmianie w okoto
42,10% probek.

Na podstawie tych wynikow mozna wyraznie stwier-
dzi¢, ze powierzchnia skory wptywa zaré6wno na wiel-
ko$é¢, jak i na proporcje pisma.

3. Odstepy: Pismo reczne zapisane na papierze oraz sko-
rze zbadano pod wzgledem odstgpow pomiedzy wier-
szami, stowami i literami. Wyniki dotyczace kazdej
zmiany odstepu (Rys. 2) spowodowanej powierzchnia
skory przedstawiono w tabeli 1. W przypadku 47,36%
probek stwierdzono, ze odstepy sa rozne.

4. Polaczenia: Podobne wnioski wyciggni¢to w przy-
padku polaczen w piSmie recznym sporzadzonym na
papierze i na powierzchni skory. Wyniki dotyczace
roéznic w liczbie potaczen pomiedzy literami (Rys. 3)
podano w tabeli 1. W 23,68% przypadkoéw liczba po-
laczen miedzy literami zmniejszyta sig.

5. Wyréwnanie: Zmiany w wyréwnywaniu spowodowa-
ne powierzchnia skory zostaty przedstawione w tabeli
1. Oczekiwano, ze wyrdwnanie pozostanie niezmie-
nione podczas pisania na powierzchni skory, poniewaz
podobne ruchy przedramienia sg stosowane podczas
pisania zarowno na papierze, jak i na skorze (Rys. 4).
Jednakze wbrew tym oczekiwaniom w 73,68% pro-
bek stwierdzono, ze wyrdwnanie stéw w stosunku do
linii podstawowej byto naruszone lub nieregularne.

6. Pociagniecia poczatkowe i konicowe: Pociagnigcia po-
czatkowe i koncowe przeanalizowano jakosciowo pod
katem wptywu powierzchni skory. Zaobserwowano,
ze pismo zapisane zar6wno na papierze, jak i na po-
wierzchni skory, charakteryzowalo si¢ wznoszacymi
si¢ ku gorze pociagnigciami ze zwezonymi lub tepy-
mi pierwszymi i ostatnimi literami znajdujacymi si¢
w podobnych pozycjach (Rys. 5). W przypadku nie-
ktorych probek utrudnieniem byla duza wilgotnosé,
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co powodowalo mniej ostre pismo na powierzchni
skory niz na papierze.

Indywidualne cechy pisma

1. Formowanie liter: Do analizy wptywu powierzchni
skoéry na formowanie liter wybrano pig¢ liter: ,.k”, ,,f”,
»2", ,A”1,,8” oraz porownano ich forme i formowanie
w obu rodzajach probek pisma (papier 1 powierzchnia
skory; Rys. 6). Litery te zostaly dobrane ze wzgledu
na ich ztozong strukture, co skutkuje indywidualnym
wzorem kazdej z nich. Wyniki zmiany w formowaniu
liter zostaly zilustrowane w tabeli 2. Stwierdzono, ze
w najwigkszej liczbie probek wystepowaty zaburzenia
w formowaniu litery ,,g”, a w najmniejszej — w formo-
waniu litery ,,A”.

2. Jakos¢ linii: Jakos$¢ linii jest cechg charakterystyczna,
ktéra mozna okresli¢ na podstawie kilku cech, takich
jak rytm, poprawki, odrywanie dtugopisu od po-
wierzchni itp. (Rys. 7). Wyniki dotyczace rozbieznosci
w tych cechach podano w tabeli 2. Zaobserwowano,
ze rytm jest podobny w pisaniu probek uzyskanych
w normalnych warunkach pogodowych, natomiast
jest zaburzony w probkach uzyskanych w warunkach
wilgotnej pogody. Poprawki wystgpowaly w 44,74%
probek, a w 65,79% probek pisma wykonanych na
skorze stwierdzono zwigkszong liczbe przypadkow
oderwania dlugopisu od powierzchni.

3. Pominigcia: Analizujac probki pisma wykonane na
powierzchni skory i porownujac je z pismem normal-
nym (Rys. 8), stwierdzono, ze okoto 71,05 % probek
wykonanych na powierzchni skory wykazuje braki
(Tabela 2).

4. Obszar ograniczony petlami, oczkami i owalami:
Poréwnanie pisma zapisanego na powierzchni skory
z pismem normalnym (Rys. 8) wykazalo, ze w okoto
68,42% probek (Tabela 2) doszto do zmniejszenia ob-
szaru ograniczonego p¢tlami, oczkami i owalami.

5. Znaki diakrytyczne: Przeanalizowano i pordéwnywano
znaki diakrytyczne, takie jak kropka nad ,,i”, kropka
nad ,,j” i przekreslenie litery ,,t” w probkach pisma za-
pisanych zarowno na papierze, jak i na powierzchni
skory pod wzgledem czgstotliwosci wystgpowania,
ksztattu i rozmieszczenia. Zmienno$¢ tych cech zaob-
serwowano w okolo 31,58% probek wykonanych na
powierzchni skory.

6. Kapitalizacja liter: Stwierdzono, ze kapitalizacja wy-
stepuje nawet w normalnych probkach pisma niekto-
rych osob. Poréwnanie pisma zapisanego na skorze
z probkami pisma normalnego wykazato, ze kapitali-
zacja wystapita w 34,21% préobek.

Dyskusja

Wszystkie probki przeanalizowano i poréwnywano
pod katem wptywu nietypowej powierzchni, jaka jest
powierzchnia skory, na cechy pisma rgcznego, takie jak
nachylenie, wielko$¢, proporcje, jakos¢ linii, polaczenia,
znaki diakrytyczne itp. Na trudnym, nietypowym podto-
Zu pismo moze mie¢ zupetnie inny wyglad, ale jednocze-
$nie wiele powtarzajacych si¢ cech identyfikujacych nor-
malne pismo rgczne pozostaje niezmienionych, co moze
umozliwia¢ wnioskowanie o wspolnym autorstwie.

Glownymi przyczynami roznic w cechach pisma wy-
konanego na powierzchni skory w pordwnaniu z pismem
na powierzchni papieru s3: elastycznos¢ skory, nieréw-
nosci, pigmentacja, gesto$é owlosienia oraz, co najwaz-
niejsze, warunki pogodowe. Powszechnie wiadomo, ze
dhugopisy sa przeznaczone do pisania na zwyktym papie-
rze. Takze podczas procesu produkecyjnego powierzchnia
papieru jest ksztattowana w taki sposob, aby swobod-
nie mogly si¢ po niej poruszaé przyrzady pismiennicze
(Jacqueline, 1997). Natomiast gdy dlugopis jest uzywany
do pisania na migkkiej powierzchni skory, pismo nabie-
ra zauwazalnie odmiennych cech oraz zmienia wyglad.
Takze obecny ze wzgledu na wilgo¢ spowodowang przez
pogode pot na skorze ograniczal przyczepno$¢ atramentu
uzywanego w dtugopisach do powierzchni skory, odpy-
chajac jego oleiste sktadniki. Wydaje sie, ze jest to praw-
dopodobna przyczyna wykonywania poprawek, zwigk-
szenia liczby przypadkow oderwania dlugopisu od po-
wierzchni skory oraz zmniejszenia liczby polaczen przy
pisaniu na powierzchni skory.

Druga najbardziej zauwazalng zmianga wystgpujaca
w pi$mie zapisanym na skérze byta obecnos¢ nieregular-
nego wyrownywania tekstu i przerw w pociagnigciach.
Prawdopodobnymi przyczynami tych przerw byly: nie-
wygodna postawa, migkkos¢ tkanek skory, jej elastycz-
nosc¢, gestos¢ owlosienia w miejscu zapisu oraz przerwy
w doptywie atramentu z powodu nienormalnego kontak-
tu kulki wktadu dlugopisu z powierzchnig skory. Zaob-
serwowano, ze wlasciwosci jej powierzchni powodowaty
réwniez jednolity przerywany wyglad linii atramentu, co
przedstawiono na rys. 9. Ponadto wigksze tarcie mi¢dzy
koncowka dhugopisu a powierzchnig skory sprawiato, ze
osoba piszgca kapitalizowata, pomijata i upraszczata lite-
ry. W zwigzku z tym uproszczeniem obszar ograniczony
petlami, oczkami i owalami liter wydawatl si¢ mniejszy.

Chociaz zapisy na skorze odznaczaja si¢ odpornoscia
na zniszczenie, niektore osoby, uwazajac je za podatne
na S$cieranie (Austin, Byard, 2013), preferowaly te ob-
szary ciata, ktore nie s tatwo dostepne do starcia napisu,
takie jak klatka piersiowa, udo, brzuch itp. (Byard, 2016;
Totty, 1981) oraz uzywaly bardziej trwatych przyrza-
dow pismienniczych, takich jak ostrza (Tumram, Amba-
de, 2016) lub henna (Behera, Swain, Bhardwaj, Millo,
2016), aby napisa¢ pozegnalny list.
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Gloéwna trudnos$cia napotykang w tego typu sprawach
jest brak dostepnosci niezbgdnych wzoréw pisma napi-
sanych w podobnych warunkach (Osborn, 1929). Stwier-
dzono réwniez jednak, ze ostateczne ustalenie autora
napisu jest nadal mozliwe, jesli przedstawione wzory
posiadaja prawidtowy uktad liter, ich kombinacje wzgle-
dem siebie, drobne szczegodty i inne cechy identyfikujace,
ktore umozliwiaja pordwnania z analizowanym napisem.

Listy samobojcow napisane na nieruchomych obiek-
tach sg niechetnie przesytane w celu zbadania w labo-
ratorium. W takich przypadkach w badaniu pisma recz-
nego oraz w trakcie dochodzenia wazng role odgrywaja
fotografie. Dlatego tez w takich sytuacjach fotografie
powinny by¢ wykonywane ostroznie, bez naruszania po-
wierzchni, na ktorej znajduje si¢ list pozegnalny samo-
bojey (Garg, Joshi, 2015). Czg¢sci ciata, na ktérych znaj-
duje si¢ napis, nie powinny by¢ niepotrzebnie skrecane
i rozciggane w celu uzyskania lepszej jakosci fotografii.

W przypadkach samobdjstw listy pozegnalne znale-
zione na miejscu zdarzenia sg cennym zrédlem informa-
cji 1 umozliwiaja zrozumienie emocjonalnego i psychicz-
nego stanu ofiary. Napisy te moga by¢ rowniez wykorzy-
stywane jako podstawa do zbadania sprawy, poniewaz
moga one okres$laé przyczyne samobojstwa. Moze to
by¢ rowniez odzwierciedlone w tek$cie napisanym przez
ofiar¢ w postaci wahan, §ladow drzenia lub poprawek.

Chociaz istnieje wiele kwestii, ktore maja wptyw na
wyglad pisma, to jednak pewne indywidualne i powta-
rzajace si¢ cechy pozostaja spojne w catym dokumencie
niezaleznie od powierzchni i uzytego przyrzadu.

Whiosek

Charakterystyka badania pisma wykazuje pewne
oczywiste zmiany obecne na nietypowych powierzch-
niach, takich jak skora. Niniejsze badanie pokazuje, ze
niektore szczegodlne cechy indywidualne pozostajg nie-
zmienione, co umozliwia identyfikacje i sporzadzenie
opinii. Niezaleznie od komplikacji spowodowanych
przez nietypowe powierzchnie lub nietypowy przyrzad
uzyty do pisania, jes$li cechy te sg oryginalne, dobrze
widoczne, jednoznaczne i naturalne, dzi¢cki wiedzy i do-
$wiadczeniu osoby oceniajgcej dokument mozliwe jest
wydanie ostatecznej opinii. Autorzy wyrazaja nadziejg,
ze niniejsze wstepne badanie dostarczy uzytecznych in-
formacji zarowno osobom analizujacym dokumenty, jak
i ekspertom w dziedzinie medycyny i prawa, jednak do
dalszych badan tego zagadnienia potrzebna jest wicksza
liczba czynnikéw 1 probek.
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