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Abstract

It is already known that the latent fingerprints of adults and the latent fingerprints
of prepubescent children are different from each other in chemical makeup. This study
compares the latent fingerprints of prepubescent children to each other—specifically
attempting to determine if there are any noticeable differences between the latent prints
of Caucasian male and female children using the processing methods of ninhydrin and
indane dione. The latent fingerprints included in the study were processed and graded.
Two independent t-tests as well as a factorial ANOVA were performed on the acquired
data. It was found that there is not a significant difference between the fingerprints of the
males and the females with either method. As well, no significant difference was found
between the two processing methods. Thus, according to this study, a latent fingerprint
of a Caucasian prepubescent child, regardless of gender, should develop equally well

with ninhydrin or indane dione.
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Chapter 1 — Problem Statement

According to Hill in 1997, it was determined that prepubescent children’s
fingerprints are different from those of adults. The investigation into these differences
started when a young Tennessee girl was abducted and murdered. The young girl had
been seen entering the car of the suspect; however, none of the child’s fingerprints were
found in the vehicle. The investigator contacted Michelle Buchanan of the Chemical and
Analytical Sciences division of Oak Ridge. Buchanan was then involved in a study
which supports the presence of differences between children’s and adults’ fingerprints.
Children’s prints were found to “contain more volatile chemicals,” while the fingerprints
of adults have “longer lasting compounds” (Hill, 1997).

Multiple other studies have taken and branched off of Buchanan’s work (Antoine,
Mortazavi, Miller, & Miller, 2010; Schuette, 2005; Stewart & Downing, 1990; Williams,
Brown, & Bruker, 2011). One of these studies, completed by Williams et al. (2011),
focused on characterizing children’s latent fingerprint residues by infrared
microspectroscopy and the forensic implications of such. While the aforementioned
study was not primarily focused on doing so, Williams et al. found that in prepubescent
children, gender and ethnicity “play a role in the amounts of residues that are deposited”
(Williams et al., 2011). Following the gender and ethnicity variables that have arisen
from the study completed by Williams et al., the purpose of this study is to determine, in
Caucasians, if there is a significant difference between the latent prints deposited by male

and female prepubescent children.



Chapter 2 — Literature Review

It has been shown that children’s fingerprints “disappear” more quickly than
fingerprints of adults. Buchanan, Asano, & Bohanon’s study (1997) found that “lower
levels of higher molecular weight, less volatile materials” were found in children’s prints.

Other studies have expanded on Buchanan et al.’s and support differences in the
chemical composition of children’s versus adults’ fingerprints (Antoine et al., 2010;
Schuette, 2005; Stewart & Downing, 1990; Williams et al., 2011). In the study by
Antoine et al. (2010), there were three components of fingerprint residue—skin, sebum
and sweat—visible through light microscopy. Particularly it was found that children’s
fingerprints contain a large amount of volatile fatty acids that attribute to the
disappearance of child prints over time; however, because of certain parts of their sebum
composition, children’s prints can still be differentiated between those of adults even
after a four week time period.

In a later study done by Williams et al. (2011), children’s prints were studied with
the variables of time and temperature. It was found over the time period studied, which
was near but below 100 hours according to the graph provided, that the amount of ester
residue declined by 95% from a five year old female. When the acid salt droplets were
studied from the same five year old female, it was found that unlike the esters, the salts
were much more consistent and stable. It was also determined that the esters degraded
more quickly than the salts at higher temperatures (70°C for 72 hours). These results
support that different methods of collecting prints that focus on detecting salts could be

much more useful on children’s prints than current methods.



Though the study completed by Williams et al. (2011) was not intended to focus
specifically on the variables of gender and ethnicity, they found that gender and ethnic
background did play a role in the amounts of residues that were deposited. They
specifically noted that females tended to leave more sebaceous residue than males within
the same group.

Those children who are most likely to be prepubescent are those who are under
seven years of age for Caucasian girls, those who are under six years of age for African
American girls, and those who are under nine years of age for boys of all ethnicities
(Kreiter, 2005).

The correlation of ethnicity and type and/or amount of residue has not been
studied in the fingerprints of prepubescent children from the literature studied. As well,
the correlation of gender and fingerprints has not been studied with the prints of children;
however, it has been supported to some extent in the fingerprints of adults (Liappis &
Jékel, 1975, as stated in Croxton, Baron, Butler, Kent, & Sears, 2010; Smith, 2007).
According to Jacobi, Gautier, Sterry, and Ladermann (2005) as stated in a study done by
Giacomoni et al., what has also been studied in adults is the amount of sebum production
of Caucasian males and females. It was found on average that Caucasian men produced
more than four times the sebum of Caucasian women per square centimeter of skin
(Giacomoni, Mammone, & Teri, 2009). It has also been stated in Croxton et al.’s study
(2010) that in a combined group of those listed as either ‘20 years and younger’ or ‘21
years and over,” individual amino acid levels were higher in the fingerprints of females
than in the fingerprints of males. While the prints of the females had higher levels in all

individual amino acid tests, only one of the amino acids tested, asparagine, was



significantly different between the genders (P < 0.05); (the asparagine amounts were only
found to be significant in the ‘natural’ group of prints rather than also in the ‘groomed’
prints). Similar to the females having higher amino acid levels, in the same group, it was
found that males generally had more of most fatty acids in their fingerprints than females
had in their fingerprints; the results were not found to be significant between male and
female prints for any fatty acid (P > 0.05) (Croxton et al., 2010).

Having noted that adults of different gender deposit different amounts of sebum,
it is interesting to note in the previously mentioned study by Antoine et al. (2010)
supports that theirs and other studies have found that children produce less sebum than
adults (Downing, Stewart, & Strauss, 1986; Ramasastry, Downing, Pochi, & Strauss,
1970; Stewart & Downing, 1985; Stewart, Steele, & Downing, 1989; Yamamoto,
Serizawa, Ito, & Sato, 1987; 1990).

Although there is some information available on adults and some information
comparing those under 21 years of age with those 21 years of age or older, there is not
any solid information that has been found specifically for prepubescent children in
relation to gender and ethnicity. It is still important to remember that prepubescent
children’s fingerprints have been found to be specifically different from the fingerprints
of those who have already gone through puberty (Buchanan et al., 2007). Given the lack
of studies on prepubescent children’s prints dealing in ethnicity and gender, it is
reasonable to ask: Is there a significant difference between the latent fingerprints of
prepubescent children of different genders and ethnicities?

There have been multiple papers compiled by the United States Department of

Justice that are part of the National Incidence Studies of Missing, Abducted, Runaway,



and Throwaway Children, NISMART. One of the papers, National Estimates of Missing
Children: An Overview, includes an estimate of those children who are missing. Two
groups from the NISMART overview include those children who fall into the
prepubescent age group. The two groups are the 0-5 year olds, and the 6-11 year olds.
The ethnicities of missing children are also listed. The majority listed are White, non-
Hispanic children (Office of Juvenile Justice and Delinquency Prevention, 2002).

As supported by Lee and Gaensslen, (2001) when dealing with latent fingerprints,
it is generally beneficial to have some kind of processing method by which to better
visualize the fingerprint. These methods include powder dusting, small particle reagents,
chemical fuming, ninhydrin, physical developers, along with others that are discussed
Lee and Gaensslen’s work. There are specific development methods that react to the
amino acids in a latent fingerprint; two of these methods are ninhydrin and indane dione
(Smith & Associates, 2009). As fingerprints have been found to contain multiple amino
acids (Croxton et al., 2010), these two methods of development should be valid to

develop latent fingerprints.



Chapter 3 — Methodology
Section 3.1 — Overview

The intention of this research is to determine if there are any consistent
differences in the fingerprints of six-year-old, Caucasian males and females using the
AFIX Tracker® system and the processing methods of ninhydrin and indane dione. |
would like to determine if either of these processing methods might help determine the
gender of the child who left the print. It is already known that prepubescent children
have different chemistry in their fingerprints than people who have reached puberty;
however, it is hoped that this study will help determine if there could be a way to help
investigators more accurately identify the gender of a child they are dealing with in an
abduction or other similar case.

Children will be sought as research participants through a local elementary
school. The consent forms will be distributed to the entirety of the first grade. Those
included in the study are to be between approximately 30 and 50 Caucasian male and
female children. The ethnic factor is to be generally observed by the researcher. The age
and gender of each participant will be recorded. Care is to be taken to keep personal
information of the individual anonymous aside from the factors of age and gender.
Section 3.2 — Sample Collection

The method of gathering prints would be simple and would not pose any risk to
the children. It would involve either myself or a helper collecting a fingerprint or
fingerprints onto a piece of paper after the child has rubbed his or her finger across his or
her forehead. This process may take between 15 to 30 seconds per student participant.

Any time waiting in line will be added to the time necessary for the study. I will be



collecting the prints of not only those within the chosen ethnic and age group who return
a properly completed consent form, but also those who do not fit ethnic or age criteria
who return a properly completed consent form. | will simply group the prints that are not
to be used separately from those that are to be used for the study. | will destroy the prints
that will not be used after leaving the premises of the elementary school. With this being
the case, I will discuss in the consent form that not all children’s prints will be used in the
study, and that there are certain criteria that will be used to determine whether 1 use a
child’s print or prints. | will not specifically discuss which ethnic group and age that will
be used for the study, in the consent form. Neither the collection of the samples, nor any
other part of the thesis should cost the participants and/or the school district anything
monetarily.

Section 3.3 — Sample Testing

Section 3.3.1 — Overview. The collected prints will be transported from the

elementary school collection site by the researcher to the University of Southern
Mississippi to be stored until they are processed, scanned/imported, scored, and/or
destroyed. All prints that are stored at the University of Southern Mississippi are to be
located in a white paper envelope(s) which will be stored in the envelope box(es) in a
drawer in the fingerprint lab. Once the fingerprints are collected, they will be processed
within two weeks using either ninhydrin or indane dione. Approximately half of the
collected prints are to be tested using ninhydrin and the other half are to be tested with
indane dione. (Approximately half of the collected prints from each gender will be tested
using each method.) Soon after processing, the fingerprints will be scanned/imported and

scored using the AFIX Tracker® system. Actual processing of the prints may take



around 30 seconds to a minute per print. Entering and running the prints on the AFIX
system will be done individually and should take only long enough to scan the print
(ninhydrin) or take a photograph of the print (indane dione), enter it into the system, and
use various tools to better view and learn about the image. The computerized prints will
then be graded/scored by the researcher as to their usefulness as a potential piece of
forensic evidence (Kent, 2010). Once the physical prints have been processed and
entered into the AFIX Tracker® system, the prints will be destroyed.

Section 3.3.2 — Processing By Ninhydrin. According to Lee and Gaensslen

(2001), the ninhydrin process was patented as a “latent fingerprint technique” by Oden in
1955. There are multiple methods that can be used to apply the ninhydrin solution to the
substrate that contains the print. The solution “may be applied by spraying, swabbing, or
dipping,” (Lee & Gaensslen, 2001).

When developing prints with ninhydrin, the final state of the latent print usually
has a purple color, according to Almog (2001). As well, heat and moisture are capable of
speeding up the development (Almog, 2001). There is a study by Connor that is
mentioned by Almog (2001) that studied “the effects of a steam iron on ninhydrin treated
prints on bond and newsprint papers.” Connor’s study showed development of prints
using ninhydrin and a steam iron took only minutes and, as stated by Almog (2001), “that
the mode of the ninhydrin application has very little effect on the results,” (Connor,
1976). Also stated by Almog (2001), it was established in the 1970s and 1980s by Morris
(1978) and Jones et al. (1980, 1981) that “heating after ninhydrin treatment of papers can
lead to significant increase in the quality and contrast of the marks revealed,” (Jones &

Pounds, 1981; Jones, Pounds, & Reed, 1980; Morris, 1978).



In this study, the substrate will be paper, and the method of ninhydrin application
will be dipping the substrate containing the print into the ninhydrin solution. A steam
iron will also be used in this study to accelerate the development process of the latent
fingerprints on the paper. The fingerprints will then be visible to the naked human eye.

The chosen solution composition and concentration for the ninhydrin solution
used in this study will be from the book produced by Ron Smith (Smith & Associates,
2009). The ninhydrin stock solution will be made during the semester in which the latent
fingerprints are processed. The working solution, the solution in which the latent prints
will be dipped, will then be made from the stock solution. Those chemicals included in
the stock solution are ninhydrin crystals, ethanol, ethyl acetate, and acetic acid. To make
the working solution, 57 mL of stock solution is added to 1 L of HFE7100. (Smith &
Associates, 2009)

Section 3.3.3 — Processing By Indane Dione. Indane dione reacts with certain

amino acids that are found in fingerprint deposits. As stated by Spindler, Shimmon,
Roux, & Lennard (2011), multiple studies have been completed to “determine the
suitability of 1,2-indanedione as a luminescent alternative to ninhydrin for fingermark
detection on paper substrates,” (Almog, Springer, Wiesner, Frank, Khodzhaev, Lidor,
Bahar, Varkony, Dayan, & Rozen, 1999; Roux, Jones, Lennard, & Stoilovic, 2000;
Wiesner, Springer, Sasson, & Almog, 2001). As stated in the abstract of the Spindler et
al. study (2011), it has been shown that “the reaction between 1,2-indanedione and the
amino acids present in latent fingermark deposits is highly susceptible to ambient
humidity,” (Spindler et al., 2011). As well, Spindler et al. states, “The addition of

catalytic amounts of zinc chloride to the 1,2-indane dione working



solution...significantly improves the colour and luminescence of fingermarks treated
under dry conditions but appears to have a negligible effect on fingermarks treated in
humid environments,” (Spindler et al., 2011).

Just as for ninhydrin, the chosen substrate is paper. The method of application of
the working solution is spraying, and an iron will be used in the development process.
The chosen solution composition and concentration for the indane dione solution, which
includes zinc chloride, used in this study will be from the book produced by Ron Smith.
Ron Smith & Associates state that this solution information was received from the
Australian Federal Police (Smith & Associates, 2009). The indane dione and zinc
chloride stock solutions that will be used were made during September of 2011. The
working solution, the solution with which the latent prints will be sprayed, was made
during September of 2011 as well. Those chemicals included in the stock solution of the
indane dione are indane dione solid, ethyl acetate, glacial acetic acid, and zinc chloride
stock solution. The chemicals that are included in the zinc chloride stock solution are
solid zinc chloride and absolute alcohol (Smith & Associates, 2009). The paper
containing the prints will be sprayed with the working solution, allowed to dry, then
covered. A hot iron will be applied to the covering of the paper for a short period of time
(potentially around ten seconds), such that the heat of the iron, but not the iron itself,
comes into contact with the fingerprints. The fingerprints will then be visible when
placed under an alternate light source and viewed through an orange filter.

Section 3.3.4 — AFIX Tracker® System. The AFIX Tracker® System is an

“automated fingerprint and palm print identification system,” (AFIX Technologies, Inc.)

This system allows fingerprints to be entered through a digital camera and multiple types

10



of scanners. The system also allows for searches of matching prints, and comparison of
those prints. (AFIX Technologies, Inc.) The only capabilities of the AFIX Tracker®
System that are to be used during this study will be its ability to store the fingerprints in a
local file for fingerprint grading purposes of the study, (The fingerprints will not be
entered into any kind of database.), its ability to enhance the images of the fingerprints by
altering variables such as color and shadow, and its ability to locate minutiae in the
individual prints.

Section 3.3.5 — Grading of the Fingerprints. The grading of the fingerprints will

follow a modified version of a method suggested in an article by Thomas Kent (2010).
The fingerprints will be graded from their computerized versions using the AFIX
software. They will be graded on a five-point scale as follows:

0 = No Sign of Fingerprint

1 = Obviously a Fingerprint, but Ridge Detail is Nonexistent or Almost
Nonexistent

2 = Some Detail Over a Small Area of the Fingerprint Showing Ridge Detail

3 = A Major Portion of Fingerprint Showing Ridge Detail

4 = Full Development of Whole Fingerprint Area with Ridge Detail.

Section 3.4 — Analysis

The statistical analyses that have been chosen for this study are two independent
t-tests which will compare the two processing methods, and a factorial Analysis of
Variance (ANOVA) which will determine if there are any differences between the

fingerprints of the males versus the females.
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Chapter 4 — Results
An independent t-test was run on the grades that were obtained from the
processed latent fingerprints. The test was comparing the mean score of the latent prints
that were processed using ninhydrin to the mean score of the latent prints that were
processed using indane dione. No significant difference was found (t(38) = -0.603, p >
0.05). The mean of the latent prints that were processed with ninhydrin (m = 2.10, sd =
0.91) was not significantly different from the mean of the latent prints that were

processed with indane dione (m = 2.25, sd = 0.64). These results are reflected in the table

listed below.

Table 1

Group Statistics

Technique N Mean SD
Ninhydrin 20 2.10 0.91
Indane Dione 20 2.25 0.64

Another test was also run on the grades that were obtained from the processed
latent fingerprints to compare the two independent variables of gender and technique. A
2 (gender) x 2 (processing technique) between-subjects factorial ANOVA was calculated
comparing the gender of the contributing individuals and the fingerprint processing
technique for the collected latent fingerprints. The main effect for the gender was not
significant (F(1,36) = 0.67, p > 0.05). The main effect for the technique was also not
significant (F(1,36) = 0.15, p > 0.05). The interaction between the gender and the
technique was also not significant (F(1,36) = 0.15, p > 0.05). Thus, it appears with this
study, that the gender of the contributors nor the processing technique has any effect on

the grade of a fingerprint. These results are reflected in tables 2 and 3.
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Table 2

Descriptive Statistics

Gender Technique Mean SD n

Male Ninhydrin 2.33 0.82 6
Indane Dione 2.33 0.52 6
Total 2.33 0.65 12

Female Ninhydrin 2.00 0.96 14
Indane Dione 2.21 0.70 14
Total 2.11 0.83 28

Total Ninhydrin 2.10 0.91 20
Indane Dione 2.25 0.64 20
Total 2.18 0.78 40

Table 3

Tests of Between-Subjects Effects

Source Type 111 of df Mean Square F Sig.

Sum of
Squares

Corrected Model ~ 0.75 3 0.25 0.39 0.76

Intercept 165.63 1 165.63 258.98 0.00

Gender 0.43 1 0.43 0.67 0.42

Technique 0.10 1 0.10 0.15 0.70

Gender*Technique 0.10 1 0.10 0.15 0.70

Error 23.02 36 0.64

Total 213.00 40

Corrected Total 23.78 39

Note: a. R Squared = 0.032 (Adjusted R Squared = -0.049)

13



Chapter 5 — Conclusion

From this study, it has been seen that there are no significant differences between
the fingerprints of Caucasian male and female six-year-old children using ninhydrin and
indane dione as development techniques. Unlike the study by Williams et al. (2011)
which found that gender and ethnic background played a role in the amounts of residues
that were deposited and thus showed differences between gender and ethnicity, this study
found no differences between the genders using its methodology. As well, whereas the
study completed by Croxton et al. (2010) was able to tell some differences between the
fingerprints of the different genders, this study did not show any significant difference
between the genders in the latent fingerprints that were studied.

There are certain limitations that were involved in this study that may account for
the findings. These include a relatively small number of studied prints, a much smaller
number of male prints to female prints—six to fourteen respectively per processing
method, and all of the contributors came from the same geographical area. As well, only
one print was taken for the study from each individual. Because of this, the two
processing methods were tested with completely different fingerprints whereas it may
have been beneficial to take two prints from each individual to have a more accurate
comparison of the development methods. It would also be potentially beneficial for this
study to be run on a much larger group that is made up of children from a more widely
spread area.

Future research in this area of forensics could lead to more information regarding
the way in which child fingerprints are understood. As this research is a very small piece

in the research puzzle of children’s fingerprints, there are multiple different directions in
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which future research is possible. Some of the possibilities include the study of the
differences in latent prints within other ethnic groups, the study of differences in latent
prints among multiple ethnic groups, the study of the differences in latent prints within
other ethnic groups using different types of fingerprint development procedures, the study
of differences in latent prints among multiple ethnic groups using different types of
fingerprint development procedures, and studies involving different substrates. This is by
no means an exhaustive list of potential future research as the fingerprints of children are
a relatively new area of research. The more that is discovered about children’s
fingerprints, the more questions that may arise involving deeper information about the
use of their fingerprints and what role they play in the large picture of safety and law
enforcement. This could lead to even more studies on topics that no one even knows of

yet.
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Appendices

Appendix | — Approval Letter from Lamar County School District

ﬁ*rmn

LAMAR COUNTY
SCHOOL DISTRICT
P.O. Box 609

Purvis, MS 39475

BOARD MEMBERS
Dr. Kyle Hill June 27, 2012
Mr. Steve Lamplon
Mr. Buddy Morris
Mr. Mike Pruitt
Mr. Chris Ryals
m Jessica D. Hill
Dr. Benjamin C. Bumett 23 Hill Rd
Phone: 601-794-1030 Hattiesburg, MS 39402
Fax: 601-794-1012
ben bumett@lamarcountyschools.org

ASSISTANT Ms. Hill:
SUPERINTENDENT
m’f m_ 1080 This letter is to officially acknowledge permission for you to complete
Carolyn Adams your thesis study with 1st grade students at Sumrall Elementary School.
Phone: 601-794-5256 | understand that you will be collecting fingerprints for your study during
BOARD school hours from those children who return a completed consent form. |
o oo also understand that you will incorporate the voluntary “Roll with Gold”
Phone: 601-261-4100 program that will teach the students about fingerprints and their
usefulness for parents and law enforcement. As well, | understand that
the “Roll with Gold” program supplies each child’s parent/guardian with
his or her child's fingerprints, and no fingerprints other than those
collected for the study will be kept by anyone for further use. All collected
student prints other than those collected for the study will be returned to
the homeroom teacher for redistribution to the children so the children

may take them home to their parent(s)/guardian(s).

\
Ben Burnett
Superintendent of Education

ADMINISTRATION BUILDING - 424 MARTIN LUTHER KING DR. * PURVIS, MS 39475
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Appendix Il — Letter to Parents

The University of Southem hssizsippi
Authorization to Participat in 2 Field Stady Project

Diaar Parants:

Hallo, my name i= Jeszica Hill I am the danghter of sacond srade teacher, Tr. Darlene Hill. T am
am I-I-mnrs College smudent at T}J.EL]]J.TEE"ID. of Sonthem IIJJS!JEEI.FFII The Honors curricuhm at
Southern Miss allows me the apportaniy tﬂ-:nrup]ete 3 thasiz a5 a0 undergraceats studant by
topic deals with differances in the fingerprints of children The Lamar County School District
haz been knd enough to allow me to work with the first grade at Bumrzll Elementary to gather
the data that I will need to cornplete my smdy. Mot anly are they allowing me to gather data in
the forem of stdent fngerprints, bat they are alzo giving the first grade stodents an oppoariumity to
leam shout fingerprirts from Smrtherm Mz smdents smdying oriminal justice and'or forensic
zciemoa through the “Faoll with Gold™ program. Parants may alze benafit from this program Each
smaydent will have his or her prints rolled on a fingerprint card that will be sent home for the
parerts. Thiz allows the parents to have 3 copy of their child"s prints if ever they are needed.
(Mote: Mo prints from the “Foll with Gold” program are stored in aay way by The University of
Sowthern hfiszissippd. All prints are taken for the benefit and use of the students and parents. The
prints are to be given directly to the bomeroorn teacher to go homne with the stodents )

With thiz letter, you will find a conzent form explainine many details of my smdy. My study is
complately separate and apart fom the “Foall with Gold™ program; however, the collection of
fingerprints for my =mdy will happen during the :ame ganerzl time period as the “Foll with
Gold” prosram. Since I wanted to corne in and gather data for 2 study on fingerprines, T thoosht it
oaly fitting to take the oppornmity to teach the children as well using the “Roll wath Gold™
program. For my shady, I will be gathering children’s fingerprints that will be anonyrmonshy
tested two different ways, Through thiz stady T hops to determine if sither of the proceszing
methods for fingerprints can help detenmine the gender of @ child by only their fingerpring, I
aither method is 2ble to do o, it mmight be of help to law enforcement i child abdwction cases,
Erv sipning the consent form, vou will be giving me permizsion to callact vour child's
fingerprints and patentially use them in my stady, Sommne prints that are collected may not he gble
to e uzed in the stedy. The child wnest al=o sign giving ssseat. The cansent fonm dizousses the
destroving of student prints befare for those priats that cannat be wsed, znd after the stody for
thoze privts that are usad. The fmpsrprint: gatherad from the smdents will be anonymous except
to oy that the child has permission to provids prints.

I ask that you please read the sttached fonm and give permizsion allowing the collection and wse
of vour child's fngerprints, Permizzion to perform this study has been given by the Lamar
Coumty School District and The Uhiversity of Sowthern hlissizsippd’s Human Subjects Protection
Feview Comumittes. Thank vou in advance for vour suppart.

Sincerely,

Jezzica D, Hill
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Appendix Il — Consent Form

THE UNIVERSITY OF SOUTHERN MISSISSIFPI
ATUTHORIZATION TO PARTICIFATE IN EESEARCH FROJECT

Comzent iz herelry givean to participate in 2 stady iovolving:
Diffarencas n the Fingerprints of Children

Purpose: The goal: for thiz shady are to determine if thers are any consistent differences in the
fingerprints of male and feamale children of 2 specific age and a specific race'sthnic group. The
results of this study could be waafil for law eaforcerment when working cases involving missing
or aivducted children of imimown gender. Tling 2 prosram that can scan i prints and give them
2 scare (AFLH Tracker Svstem), and the processing methods of ninhydrin and indane diohe, I
want to find if there are amy notabls differances betivean the priss of the two different geaders.
Paremts zre being azked to consent to the collaction and tamparary use of their children’s
fingerprints for the purpose of thiz stady after which the prints will be destroyed and no langer
kept on fils for any reason. Thiz shady seeks to compare the anamanans prints of children which
hawa been separated by gender of the student and processed two differesnt ways.

Description of Study: Finzerprints of shdsnts in the 1% zarads at Sumrall Elementary with the
proger consent and aszent will be collected and sorted into three anonyreons sroaps: (1) Prints of
males that fit the shady criteriz, (2) Printz of famalss that ft the stady criteria, and (3) Prints of
those whao do naot it the study criteria. Prints m the third group, (3], will be desroved soom after
collection once the researcher has left the collection facility while the privts in the other tom
eroaps will be stored for stady nze

The mathad of gatherme prints will be smple. It will involve eithar the researcher or a
h&lper collecting fingerprints from each child by guiding the child in rolling his or her print onto
apiece of papar after rubbing his or her finger across his or her forehead. The only information
that will be gatherad from the child is hiz or her zze (fom the consent form), his or har
race’sthnicity (obeervad), and hiz or her gender (observed). IMNameas will not be associatad with
the prints except to Jmow who has proper conzent'assent for confributing prints. The process of
depositing fingerprint: fior each participant may take bebyeen 15 to 30 seconds. Ay time gpent
walting i line would be added to this time. Thare will be nothing required of the stodents and
parests other than the gathering of the students" prints s described abova and the siznine of the
conzent/aszant fonm. As wall, the collection of fingerprints for the stady, and the study itsalf, will
b of abzohnely no manetary cost to the school district, parents, or stdants,

The callacted prints will be processed, scammed, and scored at The Tniversity of Southem
Mizzizzippl. Omce fingerprint: are collacted, they will be processed within toro weaks uzing
aither ninfdrin or indane diope, coromon methods nsed to devalop fingerprints so they can he
mb}hnththeh:mana}'&anddf&r&ntlﬂhmadlmer} Zoon after processing (within
approsireataly an o), they will be scanned and scored wsing the AFLN wackar systam. Once
the prints have been processed and rum on the AFDY tacker, the prints will be destroved and no
langer kept on file by anyone for any reasan.

Participant’s Initizls paze 1 of3
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The mearinnm nwmber of participants I would like to wse oy stady i3 150 which would
inchude those whose prints mest the criteria for the stody. Those whose prints are collected that
i ot meet shady criteriz are not inchaded in this nomber. The planned recruifment procadure for
the children inclodes going through a local public school, namealy Sumrall Elementary Schaol o
the Lamar County School District. This program is being extendad to the entirety of the 1=t grade
at Swrrall Elamentary Schoal. While the collaction procedures will be done at the site of Lamar
County Zchopl District’s Swarall Elsmentary School, the processing of the prints will be done
on the premizes of The University of Soothem hiszizgippi, as will the scamming and scoring of
the prints.

EBenefifs: The benefit of this study 1= two-fold. First, law enforcement may benafit fom the
Imowledee attzined, especially if differences are found between the prints of the two Zendars.
Second, this study may bealp gat mformation owt to children abowt finzerprints and how they are
bemaficial for identification. The more children understand about how fingerprinting and law
anforcement wark:, the safer they may be i their everyday lives.

To facilitate 2 comfortabls environment in which to collect the Sngerprints, the educational and
benaficial “Foll with Gold” program will ba goms on at the zame tims 2= the fingarprmt
collection for the stady. Thi= prosram allows students from The Uhiversity of Sowthern
Wizziszippi to teach children ahout finzerprints and how they can be helpfal if 2 child ever gats
takoem frowm his or her parents. The children’s prints are rolled Ty collage students after having
thedr fingers pressed amto ink pads. The prints are ziven to the hameroom teacher of the child,
and then they are sent hore with the stodenfs swch that their parets or guardians can have 2
recard of the child’ s prints if 3 sifeation arises in which the child's prints are neadad. (The prints
collected duringz thiz program are given to the children for them to take homes to 2 parent or
guardian and are neithar kept nor storad m amy way by the Unieersity of Southers Missizsippi )
This program will be extended to the entirety of the 13t zrade at Sumrall Elementary School The
aforemerntioned schoal and district are in garesrmant on hoth the use of 15t zrade children's
fingerprints for the study (pending parental conzent and stodent azzear) and the nse of the “Foll
with Crald™” program. {Thee stodents who are having their prints collected for potestial uze in
thie shady st have the potential smdy prints collected bafore participation in the fnparprinting
part of the “Fuoll with Gold” program as the latter u=zes mi: for the fingerprinting )

Risl: Thare iz minimal risk in providing permizsion for children to contrinate fingerprints for
poterntial wee o the study. As the fingerprints will be destroved either before or after the study
depending an met criteria, and prints are in apomyreons groaps (with the exception being when
the child contritntes the print as to kaow i the child has proper consent’azzent and Gt shady
criteria), there is nagligible risk in the prints being usad to idemtify amy child The risk of not
allowing a child to have hiz or her prints collacted may be to mpede beneficial resezrch and'or
irmpede learning ewperiences of 2 child.

Confidentiality: Child fingerprints will ba destroved by the researcher either befors or after the
shady depending on whether the fingerprints Tt the stwdy criteria. The consent'azsent forms will
Participant’s Initizls paze 2of3
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Tz kenpet fior thrng yoars after complation of tha soady mmdar lock and koy at the researcher’s
permazant resideece. Thoss with a key will be the ressarcher 2nd a comest teachaer fom the
school at 'chln]:'lhnmmuw;@hnmﬂ..w faculty and siaff &t the school are undar a
canfidentiztity policy amd will bae the cmby atheoes that pay ses the: cozsent forms (o wian they
collect the forms ﬁmﬁnmﬂm—.--ﬂ::ﬁmﬂ:n'ﬂmw After thg threg year -h:l.rgnpu'u:d..
tha forms will e destrored. Fu-:'ﬂ:qr-;nl_“af_'hasmi} 'I]:arudau]::mm.q.uimmna::. ba
mzationsd, and nome of the prims will bs made avedlabls for poblic vieaing

Abrrastve Procedores: Thars ara no ahemative procedieres for the participation o the stody

Parcicipant’s Azsnrance: Whersas no asmrancs cam b mads comcarming rasuts that may ba
obtained (zincs resals from imesstigational studins cannot ke pradictod) tee ressarchar will takn
H 'm—ptmutmmmhw“ﬂu best smsetific prachice. Participation m this project i
complataby voluntary, and participents mey withdemy from this smbdy 2f 2amy tme withomt
penzlty, prejadica, o Joss of banaits. Qrosstions comcomming the ressarch should ke dirsctod o
Jessica D. Hill 22 £01-325-8700. This project and this consert forems bave bean reviewed by tee
Humean Suijects Protection Raview: Commistes, which snsures that rassarch peojects imeolving
lvrvan subgecis follow fedemal reguelatioms. Ay grasstions or concams shout righss a5 A research
participand shomld be direcied to the Cheir of the Instimtioral Reniaw Board, The Uenvarsity of
Southors Mississippd, 118 Callage Drive 25147, Hartiscburg, M5 30406-0001, (601) 266-6320.
A copy of this Emmnﬂlhn;tzm'ﬂ:npm‘hmpm

Sigmeeres: In conformancs with the fedaral gundalmes, the sigpature of the parficipant or
parsat or guardian pusst appear on all writhen corsant docmoeets. The Univarsity also 1equires
that the date and the sigramrs of the person expleiving the smdy o tha subjec: appear o the
consent foree. In imstances wharg the participant is 2 mimor (mmdar the age of sighben veam), a
signarorg ling for the mimor's 2ssant and 2 signeroma ling for tee parords quardians” corsent i
:'nqmr-;d.

b —— o o —— = =
Timearaen ml Fareei Daarian Cwn
e ol e Fmiee S e b Troas o
Diber Necemary Informetion: For Fessarcher Uso Cehy:
A e _ mo
HaTaee ol im momt Curbm e | E G oo
E_ v =0
Partizipant™s [xtials rgedof3
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Glossary

AFIX — AFIX Tracker® system; a finger and palm print identification software program
(See www.afix.net for more information on the AFIX Tracker® system.) (AFIX
Technology, Inc.)

Indane dione — A chemical processing method for latent fingerprints that, once
developed, requires an alternative light source and color shield to be seen

Latent fingerprint — A developed or undeveloped print left by an individual’s finger on a
substrate of some kind; May also be referred to as a fingerprint

Ninhydrin — A chemical processing method for latent fingerprints that, once developed
may be seen with the naked eye

Prepubescent — An individual who has not yet reached puberty. The onset for females
includes breast development while onset for males includes enlargement of the

testes (Kreiter, 2005).
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