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Level 3 Extended Project Exemplar 5 - 20/60 Grade E

Assessment Mark
Objective
AO1
AO2
AO3
AO4
Total (out of 60)
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Date

Details

8 June 2009

Started mind map ideas

18" Sept 09

Think my question will be about the internet
and relationships. Also doing background
reading

1" 0Oct 09

-|-Having difficulty-with.my-research, as-l.can't -

froz.

find much information about online
relationships. Aiso my question is too narrow
which is making it even harder.

22" 0Oct 09

| have decided to change my question and
topic as a whole as it's just too difficult to do.
It is a good idea to change question as | feel
that on my new topic I will be able to find
more information and it relates more closely
to what | hope to do when [ finish university.

2" Nov 09

Much happier with this topic and I'm finding a
lot of information towards it. | just have to
decide what's appropriate to use in my
dissertation. [ am also talking to library staff
about ordering in journals which ] think will be
useful but which | can only get abstracts for.

30 Nov / 1% Dec 09

At this stage | have a lot of notes which | can
use, and | have found that it is a lot more
interesting and easy to find information then
my first idea. | think at the moment | should
be able to do quite well with this.

1% Jan 2010

Everything was going so welf but I'm, now
having problems with my time keeping, as |
have to revise for my exams and do this at
the same time. Think | may stop this until
after my exams are finished.

| 1 Feb 2010

Have started up with my project again, as |
have finished all my exams. | am now
breaking down my dissertation down into
sections to make it easier for me to manage
with it.

Feb 2010

Qverall | think at the moment that it is stiil
going quite well. However as | took all of
January off it means that | now will have to
make up all the time | missed. However | am
still confident that | will be finished completely
by May.

1% March 2010

Have got my first problem as | need to do
some extra research to be able to ifnd out
more about the DSM. This means that ! will
have to take some time out of writing the
dissertation so that | can find that information.

To ifnd out about DSM | have emailed a

o7

A

Aey

Pl

oA

Aot



psychologist to see if she can help me.
However she was unable to so will have to
try and find the information some other way.

1% April 2010

[ have finally finished the dissertation about
the same time as | had planned to in my
timeline. Now all | need to do is work on my
evaluation and references to make sure that
they are completely right.

1 May 2010

Now that I have dorig;};rythihé'ébove, it

means that | can now work on my
presentation and then evaluation the project
as a whole,

Pol






Choosing a topic and a title %\é\ June 2009

When | heard about the extended project | wanted to do it as | thought it would really
good for when | go to university as it teaches me how to manage my time, have good
presentation skilts and learn about the sort of things which 1 will need to do when |

write dissertations at University such as finding out information, anc
myself.

how to work by

| then deciding on doing something involving psychology as it is anlarea that really

interests.me which.is.good.as L.will.be.spending.a lot.of time.on.it. and.so don’twant.to

be doing something which | don't enjoy. Also psychology is what | want to do at
university, so by doing this I'm picking up skills which | need, and gaining some extra

knowledge which | may need in the future.

1 decided to do a brainstorm about things which | have covered in psychology, or that

i found interesting while | been reading journals, newspapers etc. ..

Possible titles and areas which | came up with include....

1. Personality disorders. — | wanted to write about this as it is a mental liness
that most people have no idea about, and hecause it is interesting as some of
the symptoms are very similar to Schizophrenia which | have studied in
psychology last year, Also tused to know a person who suffered from a
personality disorder and so got me interested in personality disorders as a

whole.

2. Does the risk of mental illness grow as you get older? - | thought about doing
this as I'm hoping to become a clinical psychologist and so will be dealing

with people who have mental ilinesses.

3. Online relationships - why do people get involved in one ~ This is a very
topical area at the moment what with the rise of Facebook and other social
networking sites, and so would be interesting to see why some people are
drawn towards online relationships and not others and we are studying it in

media,

4. Do certain mnemonics work better then others? — | choose this as it was
something which | studied last year in psychology, and wanted to try and
bring my knowledge of it into my extended project. | also used them last year

1o revise for my exams.

5. Are with born with our personalities? - this links back to the

personality

disorders idea, but also its interesting as to why if we are born with them, why
do some people who get brain damage suddenly changed their personality. |
also heard about it on the news which start my interest into it.

6. Birth order and personality — effects — again this links to the
whether what order we are born in determines what we end

idea above, and
up being like.

7. Phobias and age — This is quite a personal idea as when | was younger |
used to be really scared of heights but as 'm got older I've kind of lost that
fear, and so was wondering if it is possible to lose a phobia as we get older.

8. Do men or women have better memories? - this again links to something
which | have done last year in psychology, but also links to the idea of the

battle of the sexes and who is better.

9. Do people judge strangers by the way they look? — this is something which |
will cover in psychology with relationships and perception, and | thought of




doing this as it seemed quite an interesting idea, and as | have knowledge of
it already thought it would be easier.

I'm going to do some more reading, as there is too much fo look gt the moment, and
50 need fo narrow it down, and decide what really interests me before | can choose

my fopic.
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| need to decide which area | want to focus on before | can even start doing this

_ dissertation.

» | decided to group them all together depending on whether they relate together. The

groups are...
1. Memory
2. Things to do with Personality

iartal liessas

sexuality
attachment

media

things to do with age

+ The next stage was looking into each group...

Memory

There were

two areas | had put on my mind map, gender differences and how you can

use your memory to help you. | started to look for information by looking into my texthook
from last year, to see what information [ could find out from there. When | looked into

gender diffe

rences my first research shown that | would have to pick a particular bit of

memory, {o see if there was any gender differences for example | looked into an article
about spatial working memory model and gender differences, and found that the whole
topic was a bit too dry to do.

When | read more about mnemonics, | found that even though it was interesting | couldn’t
work out where | could actually take it, as it is a very limited topic.

Sexuality and Media and relationships

Again these are

very broad areas, and | will be covering them in my next section of A levels

under the gender, media and relationships topics, but they are interesting.

Personality

and mental health

When | start to look at personality and mental health, | realise that this was a very interesting
area, and there was a link coming up betwsen personality and mental health. What put me off
schizophrenia is even though it was inferesting 1 had already covered it in the spec, which is

_the same for phobias, and so thought about drawing my attention towards personality
disorders instead as it is something which | haven't done yet, and is also something which |

may come across when ’'m a clinical psychologist, Als¢ 1 decided to move more towards
personality disorders as when | was studying schizophrenia at the start of the year, the things
which interesied me most was how hard i was to diagnose it and about the nature vs. nurture
debate. I'm not sure on what my title will be yet but I'm interested in this area.
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Why do people get involved in online
relantionships?

One of the most rapidly developing area of interast for psychologlsts is the Issue of
cyberspace relationships, and why people get involved in them. {
An online relationship is defined as something of “a romantic or sexual rela ronship that is

initiated-via-online contact-and-maintained-by-electrenic-conversations-+
But can relationships between people who never see, smell, touch or hear each other really
be supportive and intimata? :
3

Griffths (2000) suggests that the global nature of Internet cyber relationships add an exciting
dimension of cultural diversity. Also nowadays, it seems that people become friends first and
then fal in love. This is also true with anline relationships. However on the |htemet proximity
and the familiarity that goes, with meeting someone in real life is not there, so instead of that
you now have a situation where it depends on how much you talk to that person instead of
where there are geographical.

Also some of the highly visible characteristics that are usually used to form judgements about
people are not factors in internet interaction. This means that a big disadvantage of text
driven or online relationships is that physical cues such as voices, facial expressions or body
language are missing, which makes it harder for people to intercept what the other person
actually means. As for example, you might think they mean one thing when really they mean
something completsly different. So the relevance of physical attraction to relationship
development is seriously undermined.

It is also a proven fact that over 30% of our communication is conveyed though the use of
body language, which is absent from Internet communications. So surely, because of that it
will cause problems while interacting in this medium, especially as you can't see the people
who you are talking to most of the time, unless they have a webcam. Because of this, it
means that the concept of ‘love at first sight” appears to be impossible as you don't know the
person and can't even see what they are real like. But also that the established models of
relationship development no longer appears to work, because basically you are throwing all
the rules of love out the window when you get into an online relationship.

Lea and spears (1995) argue that once the social dimension of attachment becomes more
important then the emphasis on physical attraction, it could lead to some problems, to do with
the way which people behavior with each other.

How ever it has been suggested that an online conversation between two people in ‘real life’
bridges the gap between writing and speaking, and so can actually do the person well, and
help them to increase their speaking and literary skills. This combined with the use of
emotions and regularly checking out of what the other person is saying enables the person to
have a good level of communication. Also because the person can't see you then your
influence on that person is determined by your skill at communicating, as well as the quality of
your ideas.

ol Yo vl Sew ndis @dee A



Interview for extended project

1. Are you male or female?
2. How old are you?

3. Where are you from?

4..-Have.you ever.been.in.an-online.relationship. before-or.do.you know-so
s0, how did it make you feel?

5. I no, How do you feel about people have online relationships with olhe
don't even know?

6. Why do you think people get in online relationships?

7. What kind of people do you think get involved in online relationships or

neone who. has?.If

- people who they

uses dating sites?

8. Do you think that people are online are the same parson or not? Like do they make things

up about themselves?

9. lIsit easier to talk to pecple online then it is to talk to people face to face?

10. Which of these do you use the most when communicate online — Messageboards,

Chartrooms, or something else?

11. Do you think that cyber relationships are real relationships?

® Vauna 2\»@5\ ony \\\m&%& .
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i
Adapted from: hitp://advising. wayne.cdwhndbk/time.php ,43// . f;U "f ;
_ wo o
Time Management Questionnaire A S
Score yourself on the following questions; 2 for "always”, 1 for "semetimes™, 0 for

"never' .and lally your score at the bottom of the column.

2. 1do things in order of priovtty.

B QMI accomplish what Jleéds to be done during the day.

_Qﬁi} always pet assignments done on time.

) {L 1teel Tuse my time effectively.

’j, Hackle difficult or unpleasant tasks without procrastinating.
7i 1 torce myscl-i'to. make time for planning,.

_ i__] am spending cnough time planning.

21 prepare a daily or weekly "to do" list.

Qw Fprioritize my list in order of importance, not urgency.

j.. - Iam able to meet deadhines without rushing at the lastminute.
2 - | keep up-to-date on my reading and homework assignments.
ml, 1 prevent interruptions from distracting me from high priority tasks,
il avoid spendmg too much time on tnivial matters.
) —j»-l am spending enough time on academic matters.
2! plan time to relax and be with friends i my weekly schedule.

Z T have a weekly schedule on which 1 record fixed commitments such as classes
and work hours.

2,,4 I try to do the most important tasks during my most energetic perods of the
day.

il make constructive use of my commuting time.

_ j# I perodically re-assess my activities in relation to my goals.

::LI have discontinued any wasteful or unprofitable activitics or routines.



@E screen and group my telephone calls to allow for control over telephone

mlerruplions,

i 1 judge myself by accomplishment of tasks rather than by amount of activity or

"busy-ness”,

24 My actions are determined primanly by me, not by circumstances or by other

people's priorities.

:;L I am satished with the way 1 use my time.

}thﬁ core

,,l.i have a clear idea ol wh

1 to accomplish during the coming semester,

45 - 50 points: You're on your way to becoming head of a major corporation!

38 - 44 points: You probably own an clectronic organiser and have organized your

sock drawer.

30 - 37 points: You are managing your time fairly well, but sometimes feel

overwhelmed.

25 - 36 points: Your college career 1s likely to be stresstol and less than satistying
unless you take steps to begin to manage your time more cffectively.

less than 25 points: Your life is one long roller coaster ride, out of control.,
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General Project Research skills - finding sources of Information — Dec 2007

A. NINE QUESTION STEPS FOR ANY PROJECT

What do | need to do? - formulate and analyse need

Where could | go? - zdenttfy and apprafse Irkely SOurces

How do |l get to the mformatlon’? trace and locate mdlwduai resources
Which resources shall | use? - examine, select and reject individual resources
How shall | use the resources? - interrogate resources

What should | make a record of? - recording and sorting information

Have I got the information I need? - interpreting, analysing, synthesising, evaluating

S B - o B

How should | present it? - presenting , communicating

©

What have | achieved? — evaluation

From: Marland, M. (Ed), Information Skills in the Secondary Curriculum. Methuen for the
Schools Council, 1981

%
B. GETTING THE MOST FROM THE E.D.C. LIBRARY COLLECTIONS «%;M\ii ?@m\

. . — e | .

The Print Collections: Books, Journals and Special Files b g ‘}\Séwj’:ﬁ
ﬁ.:lhu c}{} (_{N ) - )

1.1 Books

Use the Learning Resources Catalogue to find all the material on a topic, although

o The “General Search” function on the Catalogue warks much like an internet search

/ﬂccasionaily browsing the shelves can also vield unexpected information and materials.

P

5

g
.- ﬁ
f2

engine - you can enter any word associated with a book or pamphlet including author
name, word from the title or subject keyword.

' "« “Advanced Search’ is helpful in narrowing down a large number of resulis by specifying

a particular type of material {(e.g. video) or searching a specific file {(e.g. keyword). It also
allows you to combine terms using AND/OR/NOT.

» Remember thal the Catalogue can be consulted via any internet computer in college
or, outside, via the Library website at "hitp:/flibrary.edc.ac.uk”

s Waltch out for some items which are located either in separate Reference or Oversize
sequences.

1.2 Quick Reference Books

The Quick Reference section has a few key general sources such as encyclopaedias,
dictionaries and collections of statistics. Other reference books are shelved under the same
Dewey class numbers with the lending books on the subject.

1.3 Special Information Files

The Education section (370s) has a collection of reports and circulars from the funding and
inspection bodies and background papers from educational research organisations. Special
reports from the Finangial Times are filed with books for countries {914 — 919), business
topics (658), and the world economy and development (330).

1.4 Examinations and Assessment Bodies

Publications such as syllabuses and examiners’ reports together wath gwdance notes are
held in a special collection at the Help Desk. Past examination papers are also available
from this collection,



1.5 Journals and newspapers

o The Current Periodicals area near the main door displays all the journals and
newspapers currently taken by the Library. It is arranged by broad subject headings. This
allows you to see the full range of journals taken for each subject — a printed list for each
subject is available on the display shelves.

« Back Issues are kept for most titles - for any period from one to ten years. These are to
be found partly under the display shelves for the current issues and partly shelved with
the books on the same subject.
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» [ndexes to journal articles
These are available in electronic form — see Infotrac and Electronic Journal Indexes,
sections 2.2. and 2.3 below.
Listing journal articles by subject across a range of journals, these can help you find
specific articles on a topic from the print journals we hold or help you identify articles
which can be downloaded or obtained from other libraries.

The Electronic Collections

2.1 SID and Moodle

Lecturer notes and handouts, PowerPoint presentations, tests and exercises and other on-
line learning materials have been placed in the Student Information Directory (SID) and in
the Managed Learning Environment (Moodie). These can be accessed from the Student
intranet Homepage in College. Details of how to access these from home are given in our
leaflet “Library@tome”.

2.2 On-line Learning Materials
The Student Intranet Homepage has links to several services offering on-line learning
materials. The NLN materials cover many courses taught in the College, while others, such
as Hairdressing Training, are for single subjects. Details of how to access these from home
are also contained in the "Library@Home" leaflet. " Y
—y T e ) gy Pl 0“{“’ sy A O S N
3InfoTrac ) <& e onest VeARY )
odatabases are available using the link to InfoTrac (on the student intranet homepage or
via the library website).
* The newspaper database contains up-to-date files of most major British newspapers and
includes full-text of the over 18m articles. o
» “Onefile” indexes over 6,000 journals and has over 66m references, more than half of
which come with full text. A simple search screen allows searching by author, title or
subject keyword and results can be filtered by date, journal title or whether full text is
available.
o InfoTrac can be accessed from any internet computer in College without passwords. Out
of College you will need an Athens Username and Password - library staff can arrange
for an account to be set up in your name for home use.

2.4 Electronic Journal Indexes
As well as InfoTrag, it is possible to use other electronic journal services fo help you unlock
details of specific articles - either from the EDC print journal holdings or from the holdings of
other libraries using Interlibrary loan. You will need an Athens account to access these:

¢« ZETOC - The British Library’s table of contents service covering 20,000 titles.

(E-mail alerts are avaitable for specific journals)
s [ngenta Journals - indexes many of the British academic titles
¢ Blackwell-Synergy - indexes nearly 850 British academic titles



The Audio Visual Collections

3.1 Videos
The main College video collection is held in the Learning Centre. Oulline details of each
programme is held on the Learning Resources Catalogue.

3.2 Tapes and slides _

These can be useful for certain subjects. For example audio tapes/CDs give exlra support

_for language learning, while. slides are a.valuable.addition.to-the study-of-art-and-other.visual—- .
subjects. Details of all audio-visual programmes are on the Learning Resources

Catalogue.

C. GETTING INFORMATION FROM OUTSIDE E.D.C.

4.1 Books - what can | get from other libraries?

The University of Plymouth Library Catalogue (Voyager: Http://voyager.plymouth.ac.uk )
and the Devon Library Services catalogue

(http://mww devon.gov.ukf/index/culturetourism/libraries/library _catalogue.htm) can be
searched from any internet terminals. ltems found on these catalogues can usually be
obtained fairly quickly and cheaply by interlibrary loan. _

COPAC (http://copac.ac.uk/copac) is the combined universities library catalogue and is easy
to use and reliable to access. It is useful for confirming book details before requesting them.
The British Library (htip://portico.bl/uk) also allows its catalogues to be searched over the
internet. The Neilsen Bookdata files are also available on the college network and this
service can be used to identify the tittes currently avaitable from British publishers.
Interlibrary loan requests for books normal take 2 -3 weeks to be supplied. Charges are
made according to whether items can be obtained in Devon or have to be sourced from
outside the county when higher charges apply. Staff at the Help and Enquiry Desk will assist
you with the request process. We have links with Plymouth and other universities and the
British Library.

-

4.2 Journals

You can use the services mentioned in 2.2 and 2.3 above to identify specific journal articles
to obtain by interlibrary loan. A photocopy of the article will normally be supplied and you
may retain this after first reading. The article will usually be posted to your home address
and supply takes about 7 days normally. Again charges vary according to where the item
can be sourced.

In addition to the general indexing services already mentioned there may be specialist
subject databases available, some freely accessible on the internet. Ask Learning Centre
staff to help you access these.

4.3 The Internet

The amount of information available over the Web is, of course, vast. Here are a few
pointers to directory and gateway services (Links from the Student Intranet Homepage)
which offer a means of finding information which is an alternative to the use of general
search engines.

Use these listing and link sites when search engines fail you or if you want to browse
subjects, e.9. BUBL. (Http://bubl.ac.uk) or INTUTE (Http://iwww intute.ac.uk). Many university
libraries also maintain subject guides to useful websites.

Use search engines if you can specify your requirements exactly in the form of keywords.
Practice using different engines and get to know how they work and how they differ. The
Virtual Training Suite, part of INTUTE, has a range of subject tutorials in using the internet,
while the “Internet Detective” site will help you develop the skills to evaluate information on
the web effectively. See also our leaflets: “Surfing the Net” and “You're the Judge”.



4.4 Organisations and People

The Charities Digest and the Voluntary Agencies Directory (REF 362.7) both list charities
covering a wide range of problems and client groups and include website addresses.

Key Organisations (Q REF) lists organisations, giving details of their addresses, telephone
numbers and activities. These sources will enable you to write for, or download, information
about a wide range of topics or to contact an expert in the field.

Open discussion, newsgroups and mailing lists on the web are also a good way of
comtacting experts in a particular field. Subject—based lists are included in the Virtual Tramlng

Suite-Internet Tutorials-on-the Intute website.- 1

D. HOW DO I GET TO THE MATERIAL? INTERLIBRARY LOAN AND VISITING OTHER
INSTITUTIONS

Visiting other libraries. Likely sources:

* Devon Library Services - Exeter Central Library and branches

¢ Exeter University Library - good for periodicals, indexing and abstracting services
(reference only)

* Plymouth University - nearest site: Education Faculty at Exmouth (Reference only).
Students on University of Plymouth partnership courses can request University Library
materials through EDC Library or apply to be associate members through EDC Library
and use University libraries directly in person.

Interlibrary Loan

» filling out the request card - full details of books. For journal articles the request form
includes a copyright declaration which the student must sign and spaces for all necessary
information.
allow enough time; 5 - 10 days for journal articles, 1 - 4 weeks for books.
be realistic about the number of requests and type of material. Remember that charges
are made and that going beyond Devon is more expensive. You will be notified by post
when books are in and have journal articles posted directly to you.

Write to organisations direct - ook in the reference collection for names and addresses

Use the Internet to access resources remotely or use services such as e-journals or
newsgroups or contact charities.

E. REFERENCING

Use of the Harvard Referencing System is recommended. There are many guides on the
Internet. A clear and detailed introduction is available from the University of the West of
Scotland at: hitp://www.paisley.ac.uk/schoolsdepts/library/quides/referencing-qguide.asp.

A flow-chart for referencing is available from the University of the West of England at:
http://www. uwe.ac.uk/libraryfresources/general/info_study skills/refs.htm.

The EDC Leaming Centre has copies of: PEARS, R. & SHIELDS, G., Cite them right: the
essential guide to referencing & plagiarism. Pear Tree Books 2005 (REF 371.30281q).

L.EB. Jan 06 (Rev Dec07 & Jan 08)
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REQUEST FOR A JOURNAL ARTICLE " .x .
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To: F | _ _ , e / Other Libraries e\t AL
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........................................................................ Class Mark: .........oooiciiiinniic i
0 o o T o] =T 1 [ P
Author(s) / Editor(s) (inc initials / fOrenames) .....o.ovviiviiiiiiiiiiiie s
Year: .....cooovvvinvvnens Volume No: ................. Part: ... Pages: ............ocevvnnnns
Where did you find this INformation? (i et e e r et cn e s aes
Item not required if supplied later than: ... e

Please supply me with the item described above. I have not previously been supplied with a
py of the said material by any librarian and I undertake not to use the copy except for the
purpose of research for a non-commercial purpose or private study.

2] e 3 LT « O SS Date: .......coovvieiiinnnns
FOR UNIVERSITY OF PLYMOUTH USE FOR COLLEGE USE

Date received: ...ocoveiiirriviiiineiirsciriisriensnn Date applied: ...ccoc i siaiicrreaenns
Check catalogue! (date/initials).........c......... e, ' / OTHER
............................................................... LS, ittt e et
Send request: (date/initials).........cccovevvinnen BLREG NO:..eiiiieiiisiiiiiiiiiriiicisinirciiiecnecavnnanne
] oo v S Date recelved: ......ouiiiiiiiiiiiiiiiiiiiiieisciinananan,

A photocopy of this article will be posted to you as soon as it is supplied or you will be notified if
: cannot be supplied. Please write your name and address clearly in the box below.

Reader’'s Information:

Name and Address:
|:| This item is now available and will
be kept until:

------------------------------------------------------

Tel NUMDEer: .o sinrnnerenas
] Sorry, this item cannot be supplied
Student Number:...............cooovivviineenen. by the date you requested.
om: ) o - I o ' - - - H

Tel: .o e o LRC 63
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Literature Searches

Information Services, Philson Library

Sue Foggin External ph. 00 22 o, Internal ph. 86123 iy ekt )
Lorraine Nielsen  External ph. Oy i8; Internal ph, 86158 I Lo (EECNZ
Anne Wilson External ph. 09 '8; Internal ph. 86126 ¢l ) “acnz
Laura Armstrong  External ph: © 37 Internal ph. 86132 ' I/ *
Fran Clements Externalp’ 0 320 3 Internal ph. 86132 mer fau  Wnd.ac..

The most productive searches are those where the information seeker has spent time working out a
search strategy before actually using the databases and catalogues. A proper search strateqy is critical
o any database search and time spent on preparing it will result in effective and relevant information
retrieval. Effective information collection depends on the design of a proper research and search strategy
»  Select your topic and formulate your research question

+ ldentify and separate the main concepts in your question

Exampie of a concept map:

If you were interested in the impact of smoking on pregnant women and their babies, you would

+ state your topic as a question: What effect does smoking have on pregnancy outcome?

» write it out as if it were an article to answer your question: The side effects of smoking during
pregnancy

Always identify and separate the concepts involved in a question:

‘pregnancy

Beneath each concept list all keywords which describe that concept. Include all alternatives (synonyms,
broader and narrower terms, acronyms, alternative speflings, singular and plural words). Caonsider using
subject dictionaries e.g. MeSH (Medical Subject Headings), handbooks, encyclopaedias, and reference
sources to find keywords.

When searching,
» terms listed vertically (alternatives) should be connected by OR to broaden each search concept
s terms betwaen columns should be connected by AND to narrow the focus of the search

Feb 2009



Subject heading Search and Keyword Search

Subject Headings searching

« \When searching some databases such as Medline and Psycinfo you are ‘mapped’ or directed to the
most relevant subject heading(s) relating to the word or phrase that you have entered. Sometimes this
heading will match what you have typed, but often a different term, or a list of terms may be presented.
When you are presented with a list of subject headings, select the most relevant, being careful not to
mix concepts in inappropriate ways.

o Ifthere is no subject heading to match your requirements, you will need to do a keyword search. When

you have done a Keyword search select a few réferences that best mest yoluir réquirements. Cheék the
subject headings that the database has assigned to these references. You can then do another search
using those subject headings. This is called lateral searching.

Keyword searching

Other databases (e.g. Current Contents) search only via keyword. When this is the case you need to

« think of ag many alternative words, phrases and variations as possible.

¢ use truncation to include plurals or variant endings. Truncation refers to shortening a word or
gliminating socme characters from a longer term to pick up variants. Truncation symbols, {such as * 7 $),
are used during the search to indicate to the computer to substitute any character(s) for the symbol.
Truncation symbols vary from database to database. In the OVID databases the $ sign is the
truncation symbol, e.g. adolescend searches adolescent, adolescents, adolescence.

Performing the search

Always search for the keywards or subject ferms which define each concept separately, before combining

them to find reference sets which reflect all the terms you have searched, This approach

« will make your search more specific, as each concept will he well defined

+ will make your search more flexible as you will be able to add or remove keywords from a set without
affecting the other sets

Combining sets

Use Boolean logic operators AND, OR, NOT to combine results.

»«  AND narrows a search by combination. Something from each concept must appear in the reference to
be retrieved. It is used to combine all the concepts.

* OR broadens a search by inclusion. Itis used to include synonyms, related, broader and narrower
terms describing the different concepts.

« NOT narrows a search by exclusion. It excludes any references containing the specified term.

The shaded area represents the retrieved material

I . .‘\

} alcohol |

j J
s

OR

Modifying Results

If you have not retrieved the references that you want, or there are too few or too many, consider

« substituting narrower (more specific) search terms for broader ones if there are too many references

= including hroader terms as well as very specific ones if there are not enough references

= lateral searching. Choose a good article from the set and look at its subject headings, then use these
subject headings {o refine your search

s limiting by date, language, publication type etc., if your search results are relevant but there are too
many of them

s checking that you have selected the most appropriate database for your search
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Iy this articke, 1he side preferences of feedmg-related trunk snovements of free-ranging Asian clephants
{Eleplias meaxctmies) were investigated for the first tine, Teis hypothesized that o functional asyametry of
the trunk is necessary to perform skillful feeding movements more cfficiently. This might be connected
with a corresponding hanmspheric specialization. Video recordings of 41 wild elephants provided

frequeneies and durations of the following brank-movement eategories: vhjeel comtact, retricval, and
[ reachiog. In cach calcgory, vrdividual side preferences wese found. The strenpth of side preferences

“

\, %

= . . . L .

\\C\){ \S' ~ varicd between the trunk-movement cafegorics and the sexes. Mean durstions of retrieval and reaching
RIS iy o corrclated negatively with the strength of side biases. Comparing the side prefercnces in the unpaired
TN \-.J trank wrth analogous phenomena i other vnpaired grasping organs and in primate handedness, the

authors discuss possible explanaticns for the evolution of asymmetrics in unpaired grasping organs.

The trunk of an clephant is a multifunctional organ. Besides
serving physiological functions like breathing, smelling, drinking,
and producing sounds, the trunk serves for a wide spectrum of
mechantcal functions as well (Kurt, 1986; McKay, 1973; Sho-
shanl, 1997). Its numerous abihities comprise powerful tasks like
pulling off fibrous plant parts and transporting tree trunks as well
as highly sensitive tasks such as selecting suitable parts of food
plants or picking up objecls as smadl as peanuts From the gronnd
(Shoshani, 1997, 1998). Experiments have shown that elephants
are able to discriminate groove widths of .25 ymm with their trunk
tips (Pelmhardt, Friese, & Sachser, 1997). Morcover, handling and
even manufacturing of tooks have been reporied (Chevalier-
Skolnikoff & Liska, 1993; Hart, Hart, McCoy, & Sarath, 2001;
Kurg, 1986) and discussed by Hart et al. {2001) with respect to
cognitive capacities. A high density of encapsulated ard free nerve
endings, small corpuscles, and also vellus vibrissac allows for the
high sensitivity of the dorsal trunk fimger (Rasimussen & Munger,
1996). ¥or food preparation and intake, the trunk Tollows a so-
called feeding eycle, which is composed of repeated sequences of
distinguishable tnmk-movement categories, such as selection of
food plant parts with the dorsal trusk tip, manipulation of the plant
with certain technigues, transportalion of prepared {ood portions to
the mouth, and ntoving the trunk back toward a new feod object
(Kurt, Weisz, el al., 2000, Martin, 20010 Martin, Kut, & Niemitz,
[999).

Franziska Martin and Carsten Micenitz, Department ol Human Biolopy
and Anthropology, Freie Bversitit Beelin, Beghing Gerinany.

We thank Fred Kors For organiziag the ficld work; Nandasa Awpatto for
perosission 1o otter e Uda Walawe Nanonal Park, Sr3 Banka: Scpala
Goonasckera for field advice; and the wackers and jeep drivers for teir
liekp to find the elephants. Many thanks to Richaed Byroe for his comments
oo garlicr versions of this miicle.

Cerrespondence conceraning this avticle should be addressed o Franziska
Martin, Depariment of Human Biology and Antlwopology, Freic Univer-
sitiit Herlin, Albrecht-Thacr-Wey 6, 14195 Berlin, Gesmany. E-nvail:
fmarlin@zcdat fu-berlin.de

Anatomically, the trunk is of a swprisingly complex structure,
About 150,000 nwscle fibers (Shoshani, 1998) are arranged in
tong, round, and obligoe layers around the two nostrils {Boas &
Paulli, 1908). This provides the trunk with extremely high flexi-
bility and ncarty unlimited frecdom of movement. Because the
trunk muscles have neither skeletal nor cartilaginous support, all
movements esolt from very preciscly coordinated contractions off
synergistically and antagonistically working nwscles. They are
bifaterally innervated by the proboscidean nerve, which is formed
by the union of maxillary and facial nerve branches and rons along
both sides of the proboscis (Boas & Paulle, 1908; Maniappa, 19806,
Shoshani, 1997). It is assascd that the cortical representation off
the frunk occupies a karge srea of the brain, although this remains
unobserved (Cozzt, Spagnoll, & Bruno, 2001 Haug, 1970).

Because its biomechanical features are regarded as a muscular
Irydrostat, the trunk is most comparable with tonguees and temtacles
(Kier & Smith, 1985). Tongues as unpaived organs generally have
no radial muscle Tibers but instead have longitudinal, vertical, and
transverse nusele fibers. These are mnervated by the bilateral
hypoglossal and lingual nerve (Doran, 1975). The extensive bikat-
eral representation of the fongue in the corlex reveals a clem
somatofopie organization {(Preard & Olevier, F983).

In contrast to the tunk, the prehenstle tal ol spider monkeys,
another unpaired grasping organ, contains the caudal vertebra as
skeletal support For the uniformly distributed musele bulks, Lat-
crally, dorsalty, ventrally, and transversely extending nwscles en-
able precise dorso--ventral, lateral, and rotational movements (le-
melin, 1995). Accordingly, the somatotopic representation of the
contralateral ball of the tail occupics a relatively large arca of the
cortex (Puboks & Pubols, F971). Unilateral extirpation experiments
have demonstrated a bilateral motor tnnervation (Fukton & Dusser
De Barénne, 1933). In view of the obvious neural effort for controd
in other unpatred organs, the question arises of how the elephant
copes with the coordination aid control ol its trink mavemends.

Because of the diverse mechanical functions and manipulative
abilities of the trunk, it is obvious fo draw parallels to primale
hands and their motor newrat control (Onodera & Hicks, 1999} In
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primaies, hand preferences, grasping techniques, and hand motor
control as well as heir implications for cogritive processes have
been studicd mtensively (e.p., Fagol & Vauclair, 1991, Hopkins,
Cantalupo, Wesley, Hostetter, & Pilcher, 2002; Hopkins & Pilcher,
2001, MacNeilage, Studdert-Kennedy, & Lindblom, 1987,
MeGrew & Marchant, 1996, 1997a, 1997b; Napier, 1962 Parnell,
2000 Ward & Hopkins, 1993; Warren, 1980). Because of the
descending. pathway..of motor-newrons from-one-cortical -hemi:
sphere o the contralateral limb and body side, the preference for
one limb to perform a task goes atong with a spectalization of
neural control in the corresponding hemisphere of the motor cortex
{Geschwind & Galaburda, 1985; Walker, 1980}, Mechanisms in~
hibiting interferenees between both hemispheres are supposed to
avoid duphication in costly neural substrate, which consequently
doubles the fiunctional capacity ol the brain (Gazzaniga & le
Doux, 1978; Levy, 1977; Rogers, 2000,

Unlike paired grasping orpans such as hands, the unpaired trunk
has no choice between a right and a left organ to perform a task.
Morcover, the morphological symmcetry of the trunk does not
mmply side preferences at first sight. The ontogenetic origin of the
trunk, which develops by a fusion of the upper lip and nose
(Shoshani, 1998), draws altention toward functional asymmetries
of facial museles. In primates, asymmetrical contractions of factal
nmuscles it communication {Fernandez-Carriba, Tocches, Mor-
cillo, & Hopkins, 2002; Hook-Costigan & Rogers, 1998) and
feeding context (Hook-Costigan & Rogers, 1995) have been dem-
onstrated and discussed with regard to related superiogity of the
contralateral kemisphere. A comparable asymimetrical confraction
of the reorganized facial muscles in the trunk of ciephants could
Ikewise carrespond with a specialization of neural control 1o
mainly one hemisphere. As a consequence, the assumed dinin-
ishod effort for motor control might fead to a more efficient
feeding fechnique.

Thus, we hypothesized that elephants show side preterences in
ferms of significant differences between right- and Jeft-directed
performances in feeding-related trunk movements. To test this
hypathesis, we measured (a) the twist direction of the frunk when
grasping around a bundle of grass, (b} the mouth side toward
wineh the trunk is moved, and (¢) the side of the mouth from which
the trunk is moved away,

On the basis of this ypothesis, we investigated the strength of
side preferences in different trunk-movement ciategories. We also
questioned possible benctits of side preferences. A reduction afthe
freedom of movements by one-sided specialtzations may imply a
reduction in feeding teclmiques: Is this offset by any efficiency
gains? For the evaluation of possible advantages of dateralization,
the performance ime of trunk movemenis offers a relevand mea-
surement. I side preferences enhance fast trunk movements, the
resulting inercase of food intake wonld be an mmportant benelit for
elephants, which reguire large amounts of food,

Durkrg 5 weeks from July 1999 (o August 1999 1he trunk movements of
b wild Asian efephants (Elephas mavimus) were recorded while e
clepliants wore feeding o grass fn the Uda Walawe Natjonal Park of Sri
Lanka. The pak is siluated in South Sri Lanka and encloses a 308-kny?
large area of former teak forest, open grasstand, and thick bush vegetation.

Large pools provide water for the clephants. Besides lcaves, twigs, bark,
and herbs from over 60 plant specics (McKay, 1973), grasses like Fra-
grostis, Flewsine, Craodon, and Brachiario (Kust, Reimers, & Schmidi,
2001) are the most extensively consumed food (Vancuylenberp, 19773,
Approximately 90% of feeding tine is spent on prasses during Foly and
August (McKay, 1971y,

Pruring the daviime, herds ps well as small male groaps feed on the short

in the valleys. Under these circomsence

600 ame and 930 ams. and 3:00 pon. and 6:30 p.n. The efephants were
habitwated 1o cars, which stayed on the park roads, Altogether, about 20 hr
of video material were coliected.

Focal aniinals were recorded wheneyer they spproached close cnough 1o
foltow their distal tronk-part performances. The subjects were identificd
using printouts of their images fron: the videotape ind divided into sox amd
age growps. The age proups - juveniles, subadults, and adulis— weee costi-
mated according o e method of Kurt (E9806) by the height of the animal.
A total of 41 subjects was analyzed, 12 femakes (7 adulls and 5 subadulis)
and 29 males (5 juveniles, 8 subadulfts, and 16 adults). The analysis was
restricted to subjects showing more than 10 performances per o defined
trunk-movement calegory. On average, ench individual was recorded for
914 = 437 man on 4.76 .+ 2.84 separate feeding occastons, distributed
over differeftt days.

Scedire

According 1o the submovements established by Christel, Kitel, and
Niemily (1998), three trunk-movement categones were defined: object
contact, retricval, and reaching. Object contact starled with the trunk
touching the food plat, mcleded the Food plam’s manipulition, and ended
as soon as the trunk pulled off the sclected plant part. Retrieval was delined
as the tronk’s movenent toward the wouth ntil the 1rusk lip touched 1.
Reacling described the trank’s movement away from the mouth until a
new tood plant was wuched. In cach of the tronk-movement categorics,
vight- and left-side dircctions were distinguished. Object contacl was
classificd as dirceted te the right if the distal part of the tmek laid down on
its lef side and 1wisted clockwise around the food plant. Correspondingly,
left abject contact was counted i the distal part of tse trunk laid onits right
side and twisted counterclockwise aronnd the bundte of grass. Inretricval
and reaching, the side of the mouth was recorded oward which the 1runk
was Jed Gretricval) or from which the runk started 1o move away (reach-
mp). Side-prefercnce absenvations cowld be Judged mmambigrously inde-
pendent of the angle m whicl the amimal positioned itsci i relation to the
" sofware (Moldus Isforma-

camera. Using “The Observer Video Analys
tian Techiology, 9973 we counted the right and lefi performances of
abject contact, retrieval, and reaching. Furthermaore, the durations of cach
truk-mavement category, figured sepavately for right and feft perfos-
manees, were measured with s time resolutson of 0.91 s, For cach subject,

al Jeast 10 performances per categorized trank movemen were analyzed.
Because the glephants repeated objeet contacts until they had collected a
suitable portion of approximately 150 g (McKay, 1973}, object contact was
mere eftien observed than reaching and retrieval. The measured mank
movements were iderrapled by other perfonmances like cleaning the food
pantion, beating off flies, rolfing o bundle of plants within the tumk band,
o scenting, Thorefore, the three types of malyzed trunk performances
were considered as independent movemens, The database, made up of 400

mi of video material, containgd 3,048 objeet contacts, 815 actions of

retrieval, and 847 veaching performances. For time anmalyses, the database
provided 2,748 times for objeet contacts, $03 times for reteval, and 836
limes for reaching, IF ik perforasances were ot clearly distinguishable
as right or Befi because the tunk band drew near the fosd or the mouth

S the clephants.could.easily .
he recorded with a S-VIES video camcorder from the yoof of a car between
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medially, they were exchuded from anatysis: These performances made up
tess than 3% of the counts.

aly

Dircetions of side preferences were evaluated by counting the freguen-
eies of right and left pesformances sepanately for cach trupk-movement
pory and for

taken on scparate days, were pooled. Individual side pfeforences were
tested wiath a binomsial 7 score, allowing a signifteance level of p < 05, A
ahi-square test verified the population-Jevel biag per trnk-movement cat-
cgory. For cach subject, the combination of side-preference disections in
object contact, retrieval, and reaching was determined. We falsified devi-
ations of the observed distribution of side-preference combinations within
the population fron the expected equal distributions by applying the
chi-square fesl,

The stength of side preferences in cach frunk-movement category and
cach subject separately was quantificd by the side index, (R LR 1),
where R s the number of vight and L the numbeor of eft perfermances, o
convention described by Bard, Hopkins, and Ford (1 99(h. Ranging between
Oand 1, & high side index near | indicatcs a strong side preference, whercas
a fow side index near 0 neks a2 weak side preference including nonsip-
nificant side biases. Negative side indices reflect left-side preferences, and
positive side indices reflect vight-side preferences. Regardless of right or
left divcotion, the pure amounts of 1he side indices were used to compare
the strength that oceured in differcnt trunk-movement categories and apc
and sex groups. Statistical signmficance was dested using the Mann-
Whitney U test,

To compare trunk-movement duralions ANONE SCROS, AgE gIounNs, nove-
wend categories, and dicections of side preferences, we calenlated the mean
perfomzance lime of cach jndividual. Sipnificant difTerences were con-
firmed with e Mann-Whitney {7 test. The corrclation between side index
and anean duration of cach tronk-movement catcgory was made with
Spearman’s rank coclficient. Tn all statistical tests, a significance level of
P05 was aceepted.

Biredtions of Side: Preferen

All elephants showed side prefererces in cach of the Uiree
observed trunk-imovement categories. In object contact, retrieval,
and reaching, the distribution of individual right or lefl preferences
was balanced: thus, no population-Jevel bias ocenrred (chi-square,
ns). Becanse the counts were pooled over sepavate days, the
phenomenon of side prefercnces seems to be robust. Neither sex
ror age fad any influence on the dircction of side preferences
(chi-square, ms).

Bach subject showed a highty signiticant side picference in
object contact (z = 2 85, pp < 01 see Figure 1). Out ol 41 animals,
21 subjeets (51%) favored the yight side, whercas 20 subjects
(49%) prefened the left side.

When retrieving food items, 27 subjects (60%) showed a sig-
nificant mouth-side prefercnce (z == 2.02, # =2 .02; see Figure 2),
Among them, 17 individuals (63%) significantly preferred the
vight side (z == 221, p < 02), and 10 subjects (37%) freguented
the deft side mose than predicied by chance (z = 202, p = 04). OF
the: vemaming 14 subjects (44%), 7 (50%) 1ended to transpor! the
food portion to the vight side of the mouth, whereas 7 (50%)
favored the lefi side of the mouth (binomial, 1),

In the case of reaching, 24 subjects (59%) stgnificanily preferred
one side {2 > 2.22, p = 02 sec Figure 3). Thirteen subjects (54%)

L The counts per individual, whicl oo beci.
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Figure 1. Pereentage of kight object-contact performances. Subjects in-
dicated by two uppercase letiers are males, and subjeets indicated by one
upperease letter and one lowercase lefter are fermales. AN # scores arc
statistically significant {binomwial test, p < 05). R = number of abject
contacts to the right; L = number of object contacts 1o the Jeft.

started reaching from the sight side of the mouth significantly more
often {z > 237, p < 02), and 1] subjects (46%) started reaching
trom the tefl side significantly more often (¢ = 2.03, P ) I
T elephants (41%), the preference for one side remained insig-
oificant, and | of the adult males did not show a side preference at
alt. However, 9 subjects (53%) showed trends for the right and 7
(41%) for the left mouth side (binomial, ny).

For each subjcct, the combination of right or lefi side-prefercrce
directions in objeet contact, retrieval, wd reaching was scored (sce
Figure 43, In the obscrved popufation, most of the possible com-
binations were represented, but the disinbution of side-preference
combinations differed significantly from the expected random
distribution, y(8, ¥ == 41} = 30,1, <2 001, More than half of the
subjects (N == 22) preferred commbinations with the same side

preferences for object contact, retrieval, and reacling. This was
cempletely independent from the side direction. Most subjects
Favoring different sides at least preferred the same side for reach-
ing and retrieval,

The strength of side preferences, quantilied by the vatue of side
indices, (R - LW(R + L), differed among the three trunk-
Inavement categories. Table 1 shows that the highest side index
was caleulated for object contact. Retrieval as well as reaching was
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Fignre 2. Percentage of right retrieval perfornsanees. Subjects indicated
by (wo upperease letiers are nales, and swhjeets indicated by ene uppercase
letter and ome lowercase Jotter are females. Only statistically
seorcs arc paven (Binomial test, p <0 05). R
rightz 1. == smber of retrievals o the Iefi,

sigmificant z

ramber of retricvals to the

characterized by lower and more dispersed side indices. The side
preference in object contact was significandly stronger than in
retrieval ({7 = 286, p < .005) and reaching (17 = 185, p 0 003),
In contrast, differcnces between reaching and retrieval remained
msignificapt {Mann- Whitney {/, ay).

Subjects with right-side bias tended 10 show stronger side pref-
erences than subjects favoring the left side. In the case ol reteieval,
the differences m the steength of lefi-side (M 55, 80 = J1yand
right-side preference (M = 74, S0 - 27) reached a significant
Tevel (U7 123, p = .03).

Comparing the side indices between the sexes (see Table 1} we
found that temales showed significantly stronger side preferences
than mafes in retrieval (U = 95, p -« 02} as well as in reaching,
(U = 98, p = 03 In object contact, the differences were non-

significant (Mann-Whitney U, ns) Ape sroups did ot difter
sighificantly with regard to their side indices {Mann Whitney {/,
).

The comparison of Jurations between the different trunk-
movement categories gives basic intormation about the femporal
dimnensions needed for their performances. Mean movement dura-
tions lasted significantty longer in object contact (A = 2.20 s,
SE == (1L79) than in retricval (A = 0.73 s, ST == 012, U= 0 p =
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Figere 3. Pereentage of right reaching performances. Suljects indicated
by two upperease tellers are mates, and subjects indicated by one uppercase
letier and one Jowerease teiter are Tamales, Only statistically sipnificant 7
seores are given (binomal test, p <2 05} R = number of reaches o the
right: L= number of rezches to dhe befl,

005). Reaching took on average 0,58 s (S0 = 0.11) and lasted
siguificantly shorter than objeet contaet ({f = 0, p = .005) and
serrieval {7 = 318, p = 008 The performance time of the trunk
movements did not <iffer signiticantly belween the preferred and

N {subjects) 14
12 4
i
. :
G-

Object contact

Retrigval

Heaching -

Combinations of side- preference dircclions

Distribation of the combinations of side-prefercnee dircctions
among the three trenk-movement ealegories - object contact, retricval,_and
seachivg -measured per individual (¥ == 41, ¢ = ripht-side preference:
| feft-side preference; 1o+ no preference.

Figre 4.
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Table 1
Stdde hiclices in Trunk- Movement Categories

All subjects Females Males
(N = 41 (= 12) (= 29)
Truak-movement catepory M S fits Sy M S0
ObjeetTomaeT R oy 5y ], 55 TG -
Retrieval Kilg A0 80 32 .60 28%
Reaching 50 29 74 30 53 21

Note. The side index was calealated as (R — LY(R + L)}, where R s the nusmsber of right-side movements,
and Lois the mmmber of jef-side movements, Astenisks indicate significant differences (Mann- Whitney U, p <

A5} between mates and fenmles,

the nopprelened side in any of the subjects (Maon- Whitney U,
ns).

In reaching and retrieval, a significant negative correlation was
found between the side index value and the movement daration
(sce Figure 5). Subjects with a stronger side preference performed
retrieval significantly faster than subjects with a weaker side bias
(r. = 37, p = 02). The same correlation was calculated for
reaching. By contrast, object contact durations did pot correlate
with side-preflerence degrees (Spearman’s rank coeflicient, ns),

In this study, the observed wild Asian clephants showed indi-
vidual side preferences i feeding-related trunk movements. Al
subjects twisted thelr runks significantly cither to the right or to
the left around food plants (object contact). Thercfore, we distin-
guish the clephapts as “right-trunkers™ and “lefi-trunkers.” Obvi-
ously, the vertical orientation of the grass predetermines the trunk
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Frowre 5. Corrclation between the side iodex and (the mean duraton (in
seconds) of the tronk-movenient cregosics reaching and retrieval (N -
A1) A bigh side indes indicates a strong side preference. The durations of

both actions decrease significantly with an incrcasing side index {(Spear-
= 8). The dashed and solid lines show (e
regression lie for retricval and reaching, respectively, cateulated by SPSS
=30 p e 020 Foryetrieval, »y - -~ 37, p =

man’s tank coclhoient, p

slatistics. For reaching, r, -

02

to Awist fateraly aroond it Perhaps, the choice Tor one side 1s
triggered by cye preferences and related regions of the cortex
retevant to visuospatial movement control: Visual control of food
manipulatton s possibly restricted to the eye not hidden by the
trunk. Although vissal-learping experiments by Rensch and Al
tevopt (1953) with eaptive elephants seem to demonstrate thetr
ability to monitor the trunk movements by visual cues, the exper-
imental design might not have been representative for daily feed-
ing conditions. Becanse of clephants’ refatively small and laterally
placed eyes with a parrow field of vision, visual control seems
undikely to play a major part in daily food manipulation (Mariappa,
1986). The side preferences in object manipulations confirny pre-
vious findings in captive clephamts feeding on leaves and bark
(Martin, 2001). A detaited comparison of side preferences will
follow elsewhere (Martin, 2003). Iecause the side preferences
remained constant on separate days, the phenomenor is not re-
stricted to sigle occasions.

A comparable twist-side preferenee in another unpaired grasp-
img organ has been reported for the prehensile taib of spider
monkeys. Predominantly used as a fifth extremity in locomotion,
(he prebensite part of the il preferably twists to one side when
grasping sroumd the supporting substrate (Dittwald, Matzke, Mar-
tin, & Niemitz, 2002). To the best of our knowledge, nothing has
heen published about comparable latcrality in further unpaired
grasping organs, for example, the prehensite tails of opossorns,
kinkajous, and platymhine monkeys, or intranklike organs such as
the tapir nosc and upper lip of several herbivores. As examples of
other unpaired organs involved in feeding, the tongues of some
amphibians and reptiles showld be mentioned, They generally
protrude medially toward the prey, which adheres to the sticky
surface of the tongue (Bels, Chardon, & Kardong, 1994; Lander &
Redlly, 1994), Chamcleons envelop their prey with the tip of their
tongue instead of twisting i around the kill (Herrel, Meyers, Actts,
& Nishikawa, 2000). In wammals, Doran (1975) classificd the
tongues i intra- and exteaord types. Ant-cating animals Hke
Tachyglosses, Tarsipes, and Manis possess an extraoral tongue,
which is tnnervated by a single midline nesve. 1t is protruded
toward the prey orgamisms, which adhere to 1s surtace. Thus, there
seems 10 be no need for side preferences in these tongues. In
contrast, the intraoral (ongue characteristic of most mammals is
bilaterally innervated by both the hypoglossal and lingual nerve.
Especially herbivores are able to twist their tongues around the
food plant (Hitemae, 2000), but we do not know ol any study about
side preferences referring to this issue.
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More than halt of the elephants sipnificantly preferred one stde
of the mouth toward which the trunk was moved (retrieval) or from
which the irunk was shilted away {reaching). Side preferences for
retrieval have afready heen mentioned for wild elephants i bndia
and Sri Lanka by Kurt (1986), who identificd individuals as
Fighi-feeders and lefi-feeders (tramslated from German) but did not
-quantify any lateral bias. Becavse all clephants of the present
demonstrated side prelerences in object contact but onky hall of
them e retrieval and reaching, the terms right-truskers and lofi-
trunkers might be more accurate,

The functton asymimetry of facial muscles hike that observed
for the trunk might be similar to the Ficial asymametries investi-
gated in prmates, which lead 1o different emottonal expressions
(Fersandez-Carriba ot al, 2002) and mouth shapes in vocalization
(Itook-Costigan & Rogers, 1998), When feeding, marmoscets also
show a significant mouth-side preference depending on the hand
that s preferred 1o hold the food item (Hook-Costigan & Rogers,
1995}, Elephants, of course, have no choice between two grasping
extremitics. Instead, the technique used to unceil the tronk hand 1o
place the food pertion on the tongue perhaps influences the dect-
sion of which mouth side to choose. Longer blades of prass
hanging ot right or left of the trunk hand probably led to varia-
tions of the applied techirique. Overall, it may explain why several
clephants did not show significant side preferences but a trend
toward one side.

A further example of body-side preference 1s reported by Laska
(1998} far captive spider monkeys, which move their fails exclu-
sively to one side of the body’s midline to fish for food outside of
their hand reach. During positional behavior, the taal s preferably
latd around one side of the body (Laska & Tutsch, 2000). 1 seams
that functional preferences toward one sicde are advantageous even
in an unpaired, anatomically symmetric organized grasping organ,
wlich, at first sight, seems not to have o right or left option,

The tunctional asynmnetrics demonstrated in the wnpaired or-
gans might reflect a hemispheric asymmetry. In the cortex of
spider monkeys, specific somatosensory and motor representations
of the tad are considerably enlarged compared with Cararehing
withoul @ prehensile rail or 10 genera with a less extensively used
grasping tatl like Cebus (Falton & Dusser De Barénne, 1933). This
sugpests an elaborate neural control of the grasping organ. 1.aska
{1998) assumed that functional asymunetries reflect the enlarged
cortical areas of the corresponding hemisphere. Similar explaa-
tions are discussed for mowth (Hook-Cosligan & Rogers, 1995,
FOORY and facial asymmetries (Fonandez-Carriba et al., 2002).

The funcuional asymmetries of the anatomucally symimelric
trunk, reflected as side preferences, might indicate an anatomical
asymetry of the clephant’s bram hemispheres, comparable with
brain asyminetrics described for other vertebrates (Bradshaw,
1989; Hopking & Pilcher, 2001; Witelson, 1977} in elephants,
ncither has the representation of the trunk in the motor corlex been
investigated sulliciently (€ozze o al, 2001; Haug, 1970} nor has
anything been mendicned about anatormical asymmetries of the
hrain. The cortex is highly stractured with a folding index, which
even exceeds the human one (Haug, 1969} A large amount of
extra cortical tissue is reserved for complex multonodal or higher
order brain functions (Flofman, 1982). Cytoarchitectiral differ-
ences i the cortex of the elephant indicate distinet cortical areas,
although nothing s known about the precise location of their
functions {(Haug, 1966). Haug (1970) assumed ihat the Jarge cer-

study

chellum mainky controls the trunk. However, the side preferences
of tnmk movements support the tdea of 4 dominant neccortical
influence on movement control.

The lateral preference in trunk movements was restricted to the
individual fevel. A populrtion-level bias was not found. This
ranges the trupk-side preferences in clephants among the paw
preferences founcd in rats, mice, and cats {c.pg., Bisazza, Rogers, &

Vallortigara, 1998; Walker, 1280). the hand preferences found in
most of the investigated nonhuman primates {eg, McGrow &
Marchant, 1996, 1997a, 2001} and the side preferences in the
grasping tail of Aieles performed during locomotion (Dittwald et
ak., 2002) and vesting behavior (Laska & Taksch, 2000). According
10 the Iateral preference levels established for primates by MeGrew
and Marchant (1997b), wild Asian clephants fit between Level 2
for the trunk movements retricval and reaching and Level 3 for
object contact. Individual side preferences may have (o be inter-
prefed as mere adaptations that individeals gained through expe-
rence, without ai cvolutionary stgnificance (Denenberg, 19811,
Huowever, other anthors (Levy, 1977; Rogers, 2000) have stressed
the evolutionary importance of lsteralization because of its option
10 increase cfficiency in brain functions. As long as enough indi-
viduals 0f a population show a significant side preference, the
direction of that side preference might remain irrelevant (Rogers,
1989).

The differences between strong side preferences in object con-
tact and weaker side preferences in retrieval and reaching led us 1o
two deductions, Virst, following the model- for motor scheme,
which includes the spatial and temporat organization of reach-to-
grasp movements in humans (Christel et al, 1998, Jeannerod,
1984), the trupk-movement categories retrieval and reaching rep-
resent transport components and should be distinguished in their
function from object contact as a manipulative submoventent.
Second, the manipulation of food objects seems to be a more
complex task with higher cognitive demands than the transport
components retricval and reaching. Obviously, the manipulation
components enhance a higher degree of specialization toward one
side. These results are consistent with the positive correlation
hetween task complexity and hand preferences found in primates
(Beck & Barton, 1972; Byme & Byme, 19915 Byre, Corp, &
Byene, 2001; Fagot & Vauclair, 1988, 1991, Hopkins et al., 2002;
Parnell, 2001). Morcover, these Tindings support Byme et al’s
(2001) idea ta use fateral specialization as a measure of cogpitive
complexsty. However, in captive chimpanzees multiple measures
of hand use showed population-level right-landedness, which sug-
gests multidinensional rather than task-specific laterality (Wesley
ct al, 2002).

These interpretations are supported by the similarities between
the transport components regarding the directions of side prefer-
ences. More than hal of the subjects Tavored the same direction of
side preference in object contact, retrieval, and reaching. Only 19
clephants preferred dilferent sides. In these cages, at Jeast the
transport componenls, reaching and retricval, generally showed the
same direction. 1t seems obvious that if the trunk is retrieved to one
side, the next reach in terms of cfficiency showld start {rom the
same side. However, oceastonally the food portion was adjusted or
manipulated furiber by the trunk inside the mouth. This offered the
option to change from one to the other side of the mouth. One
could arguc that elephants, which have a continuous second den-
tition of their molars, prefer that mouth side with the optimal
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melars to chew the Tood with, However, the transport of food
portions to the molars is taken over by the tongwe, which receives
the fooad medially from the trunk.

Elephants showed strenger side preferences in their trunk move-
ments when compared with the degrees of hand preferences in
primates calculated from published data (Byie et al, 2001;
MeGrew. & Marchart, 1996, 2001; Pamell, 2001}, In wild chi
panzees, side indices ranged between 07 and 37 foy, simple
reaching Tor food but increased to 91 when fishing termiles or
hammenmg with a stone to crack nuls (McGrew & Marchang,
1996, 2001). For gorilkas, side indices of about .89 were reporied
for complex leal gathering (Byrne & Byme, 1991). In captive
chimpanzees, a handedness index of 03.-23 has been reparted for
different tasks (Wesley ct al., 2002). The degree of side preler-

ences for object manipulation in the unpaired grasping organ of

elephants achieved with a side index of .95--99 a level comparable
with tool-use belavior in wild chimpanzees or copplex leat-
gathering in wild gorillas. Reaching and retrieval in clephant
trunks achieved even stronger side preferences than comparable
arm movements in apes. This stresses the neeessity (o spectahize
cognitively demanding motor contro toward onc side. In relation
to the strength of twist-side preferences of about .49 found in the
grasping tait of spider monkeys during focomotion, the frusk
shows a stronger specialization toward one side. Probably, the
uniformly onented grass facilitates a side preference in trunk
performances more than the complex ortented substrate in the
upper canopy relevant for the prehensile tail,

I performance diftferences between the sexes, females showed
stronger side prelerences than mates, which achieved significance
in retrieval and reaching. Similar findings are known for wild
gortllas (Byme & Byme, 1991; Parpell, 2001} Females seem 10
have a greater advantage by automatizing their feeding movements
toward one side than males do. Unlike males, females hive in
groups and have to focus a considerable amount of 1heir attention
on oftspring (McKay, 1973). robably, they more consistently use
the ability 1o develop a routine in more simple motor programs hike
retriecval and reaching by restricting these mmovements toward one
sicke.

The degree ol side preference did not differ significantly be-
tween the age groups. Investigations in primates revealed an -
creasing side-preference degree with inereasing age, which s
interpreted with the ontegenctic differentiation of hemisphieres
{Hook & Rogers, 2000; Hopkins & Bard, 1993, 2000}, Accord-

ingly, we would have expected an age-corresponding inceease of

the strength of runk-side preferences. Probably, the development
of side preferences i trunk performances is restricted 1o a parrow
time window and atready occurs in neonates (up e 2 years), which
begin ta explore food (Martin, 2001).

Side-preference benefits have been quantified for wild goritlag
and chimpanzees; animals with stronger manual laterablity feed
more rapidly (Byrse & Byrne, 1991; McGrew & Marchant, 1999).
However, it is not possible o mle cut the possibility that these
effects are medinted by practice, and the undeslying cause is
differential experience. In this stody, the performance time of cach
elephant’s trunk movement was measured to characterize the ben-
¢fits of side preferences. For a large herbivore like the elephant,
which is dependent on targe food consumption because of its poor
digestion, faster performances of feeding-rekated trank movemcents
should increase fitness because they inciease the amount of food
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intake. In fact, the results showed a significant negative correlation
between side jndex and performance duration of retrieval and
reaching. Strong side preferences in retrieval and reaching may
increase the amount ol food conswmption provided that food
portions remain constant, 1t can also be argued that maximizing the
rate of food pml;om may lead to stronger side preferences, This
i ¢ studics. Also, the increase of food

cm]sumplmn due to hld\, P ferenees needs 1o be investigated m
view of long-term consequences on growth, weight, and reproduc-
LN SUCCESS.

The advantages of onc-sided specializations prevail the disad-
vantages of side preferences such as a reduction of freedom of
movement in performance abilities. Perhaps, one-sided specializa-
tions enable the elephant 1o mprove its manipulation skills to a
large and qualified spectrura of highly precise movements on ks
preferred side even at the expense of the ofher side. This seems to
be more efficicnt than maintaining more general both-sided
performances.
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Research

1t questions used — What causes Personality disorders?

« 6 magazines

= B arlicles

s 3 news,

2" question asked — Borderline personality disorder.

o 76 magazines.
cooadeth  ear VO Cued [y vastvess U
AN

P s oo NN WMo wbava 3
Codd g @X VA faxk and At \os

EAN & Un W{‘\\
3" question asked — symptoms of BPD.

e 350 Journals / articles 4%

e 32 news.

e+ 4 Articles.

Then to choose which articles 1 used i narrowed it down to peer reviewed articles.
| also used Psychcentral, BPD and BPDworld, to get general information about it. Through

these sites | found out stuff about what it is, why it got it name, symptoms, characteristics and
treatments used.
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hitp://en.wikipedig.org/wiki/Personality disorder

Types of disorders

o  Schizoid perscnality disorder

e Paranoid personality disorder — characterised by excessive distrust and

TN

...Suspiciousious of others. .
+ Schizotypal personality disorder

« Antisocial personality disorder — May be going to be called antisocial / psychopathic
type

e Borderline personality disorder / may be going to borderline type in the new DSM VI
» Histrionic personality disorder

« Narcissistic personality disorder

+ Avoidant personality disorder — maybe going to be called avoidant type

» Dependant personality disorder

e Obsessive compulsive disorder — obsessive compulsive type

http:/fiwww. mentathealth.com/dis/p20-ped 1 _html

http:/fwww.dsmb.org/ProposedRevisions/Pages/proposedrevision.aspx2rid=140

hitp:/fwww. repsych. ac.ukimentalhealthinformation/mentalhealthproblems/personalitydisorders

fpd.aspx - good site for anything to do with personality disorders.

hitp:/Awww.nimh.nih.gov/health/publications/borderline-personality-disorder-fact-
sheetfindex.shiml :

http:/{aip.psychiatryonline.org/caifcontent/abstract/ 166/12/1 365

http:/fbip.rcpsych.org/cgilfcontent/full/ 190/49/s5 1 ?#SEC2

http:fiwww. bpdworld. org/leaflets-a-downloads - Leaflet on BPD

hito://www.bpdworld.org/leaflets-a-downloads - Leaflet on DBT — dialectal behaviour therapy.

http:/iwww. bpdworld.ora/ieaflets-a-downioads - Leaflet on how to cope if you have BPD

http:/fapt.repsych.org/egi/content/full/g/3/211 - info on BPD and stats about how many get it.

hitp://bpd.about.com/fodicausesofbpd/a/CausesBPD him Causes of BPD

hitp:/Awww. sciencedaily.com/releases/2008/12/081216114100.htm - genetics - BPD

hito:/fwww._sciencedaily.comireleases/2008/08/080807 144 305.htm - brain- BPD

http:/fwww.sciencedaily.comi/releases/2007/12/07122 1094757 .htm - Brain - BPD

http://www.aaets.org/article20.htm - genetics




hitp://ajp.psychiatryonline org/cgifcontent/full/164/12/1778 - brain

I have chosen to do borderline personality disorder for my essay as it is the only one which |
can find a range of different information on.
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Articles | want to use

¢ Neurocognitive impairment in borderline personality disorder?(CATEGORY
1){Disecase/Disorder overview) .

LeGris, Jeannette, and Rob van Reekum. "Neurocognitive impairment in borderline
personality disorder?” Psychiatric Times 25.1 (2008). 66. General Onefile. Web. 12 Mar.
2010.

» What'sina Name?(Bordérline personality disorder)

"What's in a Name?(Borderline personality disorder)." Psychiatric Times 22.2 (2005): 16,
General OneFile. Web. 12 Mar. 2010.

+ Trauma reenactment: rethinking borderline personality disorder when diagnosing
sexual abuse survivors,

Trippany, Robyn L.., Heather M. Helm, and Laura Simpson. "Trauma reenactment: rethinking
borderline personality disorder when diagnosing sexual abuse survivors." Journal of Mental
Health Counsefing 28.2 (2006): 95+. General Onefile. Web. 12 Mar. 2010.

+ Reduced amygdala and hippocampus size in trauma-exposed women with
borderline personality disorder and without posttraumatic stress disorder.(Brief
Report){Report)

Weniger, Godehard, et al. "Reduced amygdala and hippocampus size in frauma-exposed
women with borderline personality disorder and without posttraumatic stress disorder.”
Journal of Psychialry and Neuroscience 34.5 (2009): 383+. General OneFile. Web. 12 Mar.
2010,

¢ Relationship of childhood sexual abuse to borderline personality disorder,
posttraumatic stress disorder, and multiple personality disorder.

Murray, John B. "Relationship of childhood sexual abuse to borderiine personality disorder,
posttraumatic stress disorder, and multiple personality disorder." The Journal of Psychology
127.8 (1993); 657+. General OneFile. Web. 12 Mar. 2010,

+ Substance use disorders and Cluster B personality disorders: physiological,
cognitive, and environmental correlates in a college sample.

Taylor, Jeanette. "Substance use disorders and Cluster B personality disorders: physiological,
cognitive, and environmental correlates in a college sample." American Journal of Drug and
Alcohof Abuse 31.3 (2005): 515+, General OneFile. Web. 12 Mar. 2010.

s Corpus callosum abnormalities in women with borderline personality disorder and
comorbid attention-deficit hyperactivity disorder.(Research Paper/Article de
recherche)

Rusch, Nicolas, et al. "Corpus callosum abnormalities in women with borderline personality
disorder and comorbid attention-deficit hyperactivity disorder." Journal of Psychiatry and
Neuroscience 32.6 (2007). 417+, General OneFile. Web. 12 Mar. 2010.

o NNDA neurotransmission as a critical mediator of borderline personality
disorder.(psychiatric research)(Introduction also in Frenchl(includes tables)

Grosjean, Bernadette, and Guochuan E. Tsai. "NMDA neurotransmission as a critical
mediator of borderline personality disorder.” Journal of Psychiatry and Neuroscience 32.2
(2007): 103+, General Onefite. Web. 12 Mar. 2010,



¢ Borderline personality symptoms and human immunodeficiency virus risk in
alcohol and other drug abusing adolescent offenders.(Report)

Devieux, Jessy G., et al. "Borderline personality symptoms and human immunodeficiency
virus risk in alcohol and other drug abusing adolescent offenders." American Journal of
Infectious Diseases 5.1 (2009): 31+. General OneFile. Web. 12 Mar. 2010.

o Develobmentaf personality styles: an attachment theory conceptualization of
personality disorders. (Practice & Theory).

-—Lyddon; William J.;-and Alissa-Sherry. “Developmental personality-styles:-an-attachment
theory conceptualization of personality disorders. (Practice & Theory)." Joumnal of Counsefing
and Development 79.4 (2001). 405+. General OneFile. Web. 12 Mar. 2010

. [I-1 23] ADAM and SPECT in patients with borderline personality disorder and
healthy control subjects.{Research Paper){2-([2-
{[dimethylamino]lmethyl)phenyl]thio; single photon emission computed
tomography) :

Koch, Walter, et al. "[I-123] ADAM and SPECT in patients with borderline personality disorder
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Agcarding to the Mationat
Institute of Mentat Health,
berderiine personality disorder
(BPDY) Is more common than

Current Article Ralings:

Patlent / Public:
Heaith Professlonal:

schizophrenia or bipolar
disorcer and is estimated to
affect 2 percent of the
population. In a new study, a University of Missouri researcher and Duich team of
research collaborators found that genetic material on chromosorme nine was finked
o BPD features, a disorder characisrized by pervasive instabilily in moods,
interpersonal relaticnships, self-image and behavior, and can lead to suicidal
behavior, substance abuse and failed relationships,
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"The rasuits of this study hopefully will bring researchors closer o determining the
genelic causes of BPD and may have imporant implications for freatment programs
in the future,” said Timothy Frult, professor of psychology in the MU College of Arls
and Selence, "Localizing and identifying the gaenes thal influence 1he developmen of
BPD will not only be important for scientific purposes, but will also have clinical
jmplications.”

In & ongoing study of the heallh and lifestylos of Famiies with twins in the
Nethadands, Trull and colleagues examined 711 pairs of siblings and 561 parents to
idenlify the locafion of genetic kaits that influences the manifestation of BPD, The
researchers conducted a genalic linkage analysis of the families and idewtified
chromosomal regions that could contain genes that influence the development of
8PD. Trull fouad the strongest evidance for a genstic InBusence on BPD features on
chromasome nine.

in a previous study, Trult ant research colleagues examined data from 5,496 twins
in the Metherlands, Belgium and Australia to assess e exlent of genelic influence
on the manifestation of BPD features. The research team found that 42 percent of
variation in BPD features was attibutable to genslic influences and 58 percent was
allributabie to environmentat influences, and this was consistent across the three
counlries, In addition, Trull and colleagues found that there was no significant
difference i heritabitily rates belween men and women, and that young adults
disptayed moare BPD faatures then ofder adults.

“We were able to provide precise eslimates of the gerelic influence on BPD
features, test for differences betwesn the sexes, and determing if our eslimates were
consistent across three different countifes,” Trull said. "Our resulls suggest that
genelic factors play a major role in individual differences of berderling personality
disorder features in Weslern socioty.”

Notes:

TFrall's study, "Chromosome 9 nkage for horderline personatily disorder” was
recently published. in Psychlatic Genetics and "Herflability of borderline parsenafity
disorder features is skmilar across thres countries” was published in Psychological
Medlcine.
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" Neurocognitive impairment in borderline personality disorder?(CATEGORY
1)(Disease/Disorder overview)

LeGris, Jeannette, and Rob van Reekum. "Neurocognitive impairment in borderline personality
disorder?" Psychiatric Times 25.1 (2008): 66. General OnelFile. Web. 12 Mar. 2010.
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Borderline personality disorder (BPD) has been described as bordering on 3 DSM classifications:
schizophrenia and the psychoses, mood disorders, and impulse control disorders. (1) Recent interest
in a potential "fourth border" is emerging with examination of the relationships between the brain
and BPD. While many multifaceted pathways and models to BPD are currently hypothesized, little is
definitively known and clinically recognized about the neurocognitive valnerabilities and
impairments associated with BPD that may influence symptom onset, poor treatment response, and
the challenges experienced in daily living, While clinical treatments tend to favor the psychosocial
correlates of BPD (ie, abuse, trauma, neglect) and these remain the focus of many psychotherapeutic
interventions, the role of neurocognifive impairment in the development, chronicity, and treatment
resistance of the disorder is not well understood.

Many studies have looked at correlations between brain injury, neurological changes, and BPD.
Although cause-effect relationships have been difficult to establish, future research may clarify these
relationships and lead clinicians to a better understanding of the neurological underpinnings of
behaviors in patients with BPD.

CASE VIGNETTE

John, a 23-year-old, was brought o the emergency department following an intentional overdose.
With a 3-year history of mood lability, anger dyscontrol, and impulsivity involving substance abuse,
intense short-lived relationships, and increasing suicidal behavior, BPD was diagnosed following the
exclusion of mood disorder and psychotic illness. He had been in a motor vehicle accident 4 years
earlier and had had a moderate traumatic brain injury with no obvious motor, sensory, or
neurological sequelae. Deficits in attentional and executive functions had been noted over time along
with affective lability and behavioral disinhibition. The patient did not respond to typical treatment
for BPD.

Because BPD has historically been considered a single disorder, treatments have tended to be unitary
in dimension. As evidence emerges that BPD may arise from multiple sources ending in a final
common pathway of personality disturbance, it may be helpful to reconceptualize BPD as a
syndrome of affects, behaviors, and cognitions whose variable causes and vulnerabilities require
more integrated models of treatment and research. Disorders of the brain, including
neurodevelopmental and acquired CNS insults, need to be examined more systematically for their
potential causal roles in psychiatric personality disturbance.

The current DSM classification of BPD excludes origins that are attributable to a general
physiological or medical condition. However, there is growing evidence that BPL) is associated with
high rates of developmental (eg, attention-deficit/hyperactivity disorder JADHDY, fearning



disabilities) and acquired CNS insults. (2-9) These underlying comorbidities frequently go
unrecognized and may contribute to the feelings commonly experienced by patients with BPD as
being misunderstood or undervalued. For example, paticnts with BPD are often viewed as being
manipulative; however, it may be that certain types of cognitive impairment (eg, reasoning, planning,
problem solving, foresight, and insight) may result in Iess sophisticated attempts to manage their
worlds and hence their behavior may be more likely to be misperceived. Missing the significance of
these comorbidities may further contribute to limited assessment, missed opportunities for
intervention, and ultimate treatment failure, and finally to greater social and economic burden.

{

_________________________________________________ BRAININJURY ANDBPD

Evidence needed to establish a causal relationship

Consistent associations between disturbances in brain function and BPD continue to emerge,
particularly those that involve executive or frontal lobe function. (20) These findings raise the
question of whether individuals with BPD have an underlying disturbance in cerebral function. Hill's
(11) criteria to support an argument for causation include:

* The presence of an association between causative agent(s) and the disorder (eg, an association
between ADHD and/or traumatic brain injury and BPD).

* The correct temporal sequence (ie, brain injury/ insult must precede onset of BPD).
* The existence of a biologically plausible mechanism(s) underlying the causative agent.
* A biological gradient (eg, greater cerebral dysfunction resulting in greater BPD severity).

Analogous, consistent, and coherent evidence in addition to the specificity of the findings may
further strengthen the arguments for causation.

Case-control studies

In one of the earliest works examining the precursors of BPD, Andrulonis and colleagues (2) studied
91 individuals with BPD and found that 56% of men and 29% of women in the study had a history of
ADHD, learning disabilities, traumatic brain injury, encephalitis, or epilepsy, and this was
significantly higher than rates in the schizophrenia and affective disorder control groups. Greater
pregnancy complications in patients with BPD have been reported, (12,13) as well as
neurodevelopmental (44%) or acquired (58%) brain insults. (3) The temporal sequence between
these brain insults and the development of BPD cannot be determined from these retrospective data.
In a subsequent investigation, 54% of patients with BPD were found to have had a developmental or
acquired brain insult despite the CNS history exclusion criteria used in the study. (4) Brain injury
scores measuring the number of brain insults correlated with scores on the diagnostic interview for
borderline patients (r = 0.47), and the BPD and traumatic brain injury cognitive profiles were not
different.

In a study based on patient history, electroencephalogram (EEG)Y/CT, or MRI, Zanarini and
colleagues (14) examined the specificity of these findings. They found that 67.8% of patients with
BPD compared with 62.7% of patients with other personality disorders had neurological
dysfunctions, suggesting that brain pathology may not be specific to BPD and may be seen in other
personality disorders. Lack of specificity does not weaken the argument that BPD may be caused, at
least in some cases, by brain pathology, and indeed, there is some evidence for specificity. (5)



“In a large, well-controlled study of all personality disorder clusters in comparison with healthy
controls, Fossati and colleagues (5) found a strong association between a history of ADHD in
childhood and adult BPD, compared with all other personality disorders. Their finding showed that
60% of patients with BPD had scores on the Wender Utah Rating Scale indicative of ADHD. We
determined an odds ratio (OR) of over 20 for those with BPD (vs healthy controls) compared with a
1.7 OR for the other personality disorder clusters, including other non-BPD cluster B personality
disorders, based on data from Fossati's study. These highly significant findings prevailed when
antisocial personality disorder, sex, inpatient status, and Axis 1 comorbidities were statistically
controlled for. The limitations of this Study were the retlespectwe use of a smgle br oadly based but

~reliable-measure for- ADHD assessment. -

Mendez and colleagues (15) examined 711 patients who had taken a medication overdose; 22 were
found to have idiopathic epilepsy and this subgroup was matched to 44 controls from the same
cohort on sex, age, and race. BPD was diagnosed in 45.5% of the epilepsy group compared with
13.6% in the control group.

Travers and King (7) compared the neuropsychological performance of systematically confirmed
"organic" (traumatic brain injury, ADHD/learning disabilities, encephalitis, epilepsy) and
"nonorganic" BPD patients with normal controls. In keeping with a biological gradient expectancy,
the patients in the organic group performed more poorly than those in the nonorganic group on many
of the neuropsychological measures. However, it was also found that the patients in the nonorganic
group performed significantly worse than healthy controls on tests of simple and complex visual
memory, visual perception, and logical verbal memory. These data support earlier consistent reports
of similar cognitive deficits in BPD samples. Travers and King could not attribute this performance
solely to the presence of a confirmed organic condition.

Foltow-up studies of brain injury and BPD

Numerous studies report on neurobehavioral changes after a brain injury/insult/iliness and are
beyond the scope of this article. Briefly, frontal system brain injury, particularly injury involving the
dorsolateral prefrontal cortex and orbitofrontal systems and their deeper connections, appears to be
associated with the hallmarks of BPD (impulsivity, affective lability, anger dyscontrol, risky
behavior, and suicide). Far fewer follow-up studies are available examining the temporal associations
of brain insult and BPD diagnosis, and this requires further study. :

Mathiesen and Weinryb (16) compared 13 adults after "sudden-onset brain injury involving
prefrontal regions which preceded a personality change" with 65 healthy controls. The personality
organization of the group with brain injury was "disturbed and close to a borderline organization," as
measured by the Karolinska Psychodynamic Profile.

Case-control and follow-up data show relatively consistent and significant associations between
brain insults/neurodevelopmental disorders and BPD symptoms. The methodological limitations of
the studies to date constrain any firm conclusions, including the temporal direction or sequence of
events. Note, however, that these rates of association may be conservative because most studies
attempt to exclude patients with known histories of brain insult or trauma.

NEUROLOGICAL FINDINGS IN BPD

Nonlocalizing and nonspecific EEG abnormalities have been reported in studies of BPD, ranging
from 13% to 59%. (13,17,11) The significance of these abnormalities is unclear. For example,
Cornelius and colleagues (13) found that 13% of their BPD sample had EEG abnormalities compared
with 9% in the mixed psychiatric control group. Another study found that auditory P300 latency was
longer, with smaller amplitude in patients with BPD than in healthy controls or in those with



affective disorders or other personality disorders. P300 latencies and amplifudes were found to be
similar in BPD and schizophrenia groups. (19) Gardner and colleagues (20) found 2 or more soft
signs in approximately 60% of patients with BPD compared with 32% in healthy controls. Other
studies confirmed the presence of soft signs in patients with BPD as well. (4,21)

Neuroimaging evidence

Volumetric brain studies have consistently found reductions in hippocampal and amygdala volumes
in patients with BPD compared with healthy controls. (8,9,22-25) In addition to smaller hippocampi -
—and ,.amygdglae.’_ Tebartz.van Elst and...(;oilgagugs...(z.S.) .f()und....l.'@duc,t.i0]'.13...in.....the,...ri.g.ht.....aﬂte.r.iQr.. cin gu]at@ ...........................................
cottex. Reduced gray matier in the anterior and posterior cingulate has also been reported by Hazlett
and colleagues. (26) Study findings suggest that these structural changes are the result of severe
stress resulting from childhood psychological trauma (eg, abuse is commonly reported to have
occurred in BPD patients between the ages of 2 and 7 years, an age span characterized by significant
brain development). (8,9,23) Debate continues about whether these structural irregularities are
caused by an overactive hypothalamic-pituitary-adrenal system or are genetically determined. Of
interest are the findings that patients with posttraumatic stress disorder (PTSD) have similarly
reduced hippocampi but do not demonstrate reduced amygdata volumes. (24)

Positron emission tomography scan findings have shown metabolic irregularities involving
hypometabolism in the dorsolateral prefrontal and orbitofrontal cortices (27,28) and the
hippocampus. (29) Goyer and colleagues (30) found reduced resting metabolism in the upper
bilateral prefrontal cortex, as well as increased metabolism in the lower prefrontal areas. Three
studies found reduced glucose metabolism in the orbitofrontal cortex and anterior cingulate gyrus of
patients with BPD following fenfluramine challenge. (31-33) Low levels of serotonin in the
prefrontal cortex and anterior cingulate cortex regions have been associated with increased
aggression and deficient self-regulatory inhibition. Herpetz and colleagues (34) conducted functional
MRI (fMRI) scans on 6 women with BPD and 6 matched healthy controls while they were viewing
affectively aversive slides and found increased activation in the occipital and temporal regions of the
participants who had BPD, as well as activation in fusiform gyri, amygdalae, and medial and lateral
frontal cortices. These irregularities may contribute to the heightened emotional sensitivity and
reactivity commonly experienced by many patients with this disorder.

Neuropsychological function and BPD

While there exists a well-recognized overlap in clinical symptoms and high psychiatric comorbidity
in persons with BPD, traumatic brain injury sequelae, and adult ADHD, recent evidence suggests an
additional overlap in areas of neuropsychological function in these individuals. Dysfunction in the
executive or dorsolateral prefrontal areas of the brain is evident in BPD samples. (10) Executive
functions involve goal-directed and task-oriented behaviors--areas in which patients with BPD, many
of whom appear to have intact intellect, are particularly challenged. Executive dysfunction may be
expressed through chronic underachievement, problems with employment, and volatile relationships.

A characteristic inability to learn from one's previous errors despite a verbalized intent to do so is

often paradoxical and puzzling to clinicians. Could disruptions in specific neurocognitive pathways
localized to specific brain regions account for these and other poorly understood behaviors in persons
with BPD?

O'Leary (35) undertook a review of 4 comprehensive studies that included 68 subjects with BPD.
Impairments in simple and logical verbal memory, visuospatial organization, and complex visual
memory were reported. These studies excluded persons with current or past Axis I comorbidities and
half of these studies also reported deficits in I1Q, particularly performance 1Q.



" In a subsequent review of 14 studies, Monarch and colleagues (36) described a trend in the research
of using fewer neuropsychological tests (typically involving a single cognitive domain and
frequently measuring executive function). The results of 10 of these studies showed impairments in
one or more cognitive domains affecting motor skills, visuomotor speed, immediate and delayed
verbal memory, visual memory, visuospatial organization, and executive function involving decision
making, planning, and cognitive flexibility. A follow-up investigation found impairment in 7 of 9
cognitive domains with Digit Symbol scores (measuring visuomotor speed, attention, and
intelligence) that were 3 to 5 standard deviations below historical controls. (36)

—In-our-review of 29 neuropsychological-studies (10} involving 680 patients-with-BPD;-530 healthy-—- -

controls, and 195 psychiatric controls, findings from 83% (24/29) of the studies showed impairment
in one or more cognitive domains. Samples were primarily women aged 18 to 50 years and included
both inpatients and outpatients. Some studies used healthy and psychiatric controls that were
frequently matched on age, education, sex, and less frequently on 1Q. Where relevant, comorbid
confounders were statistically analyzed. '

Most frequently reported in 12 (86%) of 14 BPD studies were executive functions of decision
making, response inhibition, speeded visuomotor processing, and cognitive flexibility. Affected non-
executive functions were simple visual and verbal memory and attentional deficits (reported in 60%
to 71% of studies reviewed). Least affected (reported in 50% to 57% of samples) were spatial
working memory, planning, and IQ (Figure). Recent fMRI evidence has demonstrated functional
anomalies that affect localized brain regions activated during the performance of these tests.
Prefrontal regions that involve dorsolateral (executive/intentional/top down) and their deeper
orbitofrontal functions (intentional and autonomic/ bottom up) and connections to the amygdalae
appear to be affected in BPD.

Figure

Neuropsychofogicaf impairment
in borderline perscnality disorder

Most frequently affected (in 71 % to 86% of studies):

Decision making, response inhibition, rapid
visuomotor processing, nonverbal memory

Moderately affected {(in 60% to 67% of studies):
Attention, verbal memory, visuospatial organization

Least affected (in 50% to 57% of studies):
Spatial working memory, IQ, planning

These impairments seem to exist beyond control of the effects attributed to comorbid depression,
history of substance abuse, and current prescribed medications--all known to affect
neuropsychological performance. What is less clear is the effect of known or unknown learning
disabilities/ ADHD and whether there has been a frautnatic brain injury, because these have not been
systematically controlled for in most studies to date,

Could lower IQ and smaller hippocampi compromise overall adaptation and coping and result in
greater risk for the development of BPD, as has been suggested in individuals with PTSD? (37,38)
Investigations of neuropsychological function continue to be challenged by small, underpowered
samples, variable inclusion/exclusion criteria for Axis I and 11 disorders, and lack of systematic
control for both known and unknown developmental or acquired CNS insults.



To compensate for these methodological limitations, Ruocco (39) undertook a meta-analysis of 10
neuropsychological studies involving 225 subjects with BPD and 263 normal controls and calculated
mean weighted effect sizes for each of 6 cognitive domains. Using Cohen's guidelines, (40) all
cognitive domains but one had moderate to high effect sizes with nonverbal memory having the
largest effect size (1.59), followed by planning (1.43), and rapid processing (0.68). Ruocco
concluded that there is a wide range of global deficits across domains in BPD, which supports
theories of distupted connections between the prefrontal cortex and other brain regions subserving
higher cognitive functions. The nonverbal memory impairment is further suggestive of a more
localized type of impairment. Ruocco argues that these findings were significant across studies and

-suggests.that BPD constitutes.a neurobehavioral disorder. He argues that-the previousty . - 4
inconsistently reported neuropsychological findings in BPD (9,41-43) were most likely the rc,sult of
small samples insufficiently powered to control for type 2 error.

Neuropsychological tests do not necessarily confirm localized brain dysfunction; however,
examining relationships among related tasks with sensitivity for particular brain regions provides
evidence of probable involvement of those structures (44,45) Because the interrelated functions and
multidimensional nature of executive function remain poorly understood, laboratory tests challenge
the interpretations of these findings. (46) The neuropsychological results found in BPD samples
consistently suggest that many patients with BPD have executive function impairment. According to
Cummings, (47) this type of impairment is strongly localized to the frontal regions. Furthermore, this
neuropsychological impairment appears to be common in BPD involving at least half of all the BPD
samples reviewed. With as many as 86% of samples demonstrating a range of executive function
impairment, more thorough cognitive assessments are needed when planning effective treatment
approaches for those with BPD.

Neurocognitive impairment and attachment

Infant development is believed to occur primarily through attachment, a genetically based behavioral
control system that maintains infant safety and support through parental protection and care. (48)
Although 13 empirical studies have found an association between BPD and insecure, preoccupied,
and disorganized attachment, it is not known whether these attachment difficulties are causal or are
the result of dysregulated behaviors associated with the disorder. (49)

Judd (49) suggests that cognitive impairment not only affects the caregiver's ability 1o parent but also
the child's ability to interpret and integrate communications from the parent, thereby increasing the
risk of an insecure attachment developing. Higher cortical development involving emotional
regulation is believed to occur during a period of reliable communication between infant and adult
when functions are shared and when caregiver responses are predictable and sensitive to the needs of
the child. (50)

Neurocognitive deficits in children may impact their behavior in subtle ways so that the parent has a
greater challenge in understanding the needs of the child and responding appropriately. Poor
affective fit and opposing communication styles between caregiver and child may further
compromise the formation of a secure attachment. High heritability of executive dysfunction in BPD
suggests that one or both parents may have similar difficulties, which may interfere with the
parenting of a child who requires more effective parenting to compensate for greater heritability"
Cognitive deficits in children and vulnerabilities in caregivers could further affect childhood
resilience in the face of maltreatment.

Although reports of sexual, physical, or emotional abuse and neglect are reportedly high in
individuals with BPD, Lieb and colleagues (55) suggest that sexual abuse is neither sufficient nor
necessaly to make a diagnosis of BPD. This is supported by the findings of a meta-analysis that
showed a low effect size (0.28) between sexual abuse history and BPD diagnosis. Childhood



“attachment influences information processing, attention, and memory (53); therefore, we support the
view that cognilive impairment may well be a moderator of the relationship between caregiving and
the quality of the attachment. (49)

SUMMARY
BPD and acquired and developmental disorders of the brain appear to be associated, although the

association is not necessarily specific because brain dysfunction also appears to be associated with
other personality disorders. The lack of specificity, however, does not rule out the possibility that

- brain-disorders may-contribute-to-BPD-It-s alse possible-that- BPD-causes-an-increasein-the-risk-for————--

brain insult (eg, because of the high prevalence of substance abuse comorbidity and frequent
impulsivity that increase the risk of traumatic brain injury).

Longitudinal research is needed to address the temporal sequence criterion for causation. It is also
evident that BPD does not develop in all individuals with a brain insult or disorder and not all those
with BPD have had an identifiable brain disorder (recognizing that we may not currently be able to
detect all such disorders). Clearly, brain disorders are likely to interact with psychosocial factors that
contribute to personality dysfunction, and more work is needed to help us understand the complex
biopsychosocial interactions underlying BPD. However, there does appear to be consistent evidence
of an association with dysfunction of the brain involving regions that affect executive fumetion in
BPD. There is also some evidence of a biological gradient. (3,5-7)

Other mechanisms by which brain dysfunction might contribute to BPD are noteworthy. The
frequent finding of a family history of impulse control disorders suggests that some patients with
BPD have a genetically mediated disturbance in the brain's impulse control system. (51,54-56)
Furthermore, there is considerable support for the hypothesis that BPD is primarily a disorder of
disinhibition. (10,57-62) Neurodevelopmentally compromised children may thus be at greater risk
for BPD by directly receiving a genetically mediated disturbance of brain function as well as being
influenced by the disinhibited behavior of their parents (eg, perhaps contributing to abuse).

It is clearly plausible that insults to the prefrontal regions of the brain involving dorsolateral
prefrontal cortex and orbitofrontal regions may cause BPD or BPD-like behaviors. Cummings (47)
contends that lesions in this region appear to divorce frontal monitoring systems from limbic input,
which results in disinhibited behaviors in which impulses are acted on without consideration of
future consequences; antisocial actions occur; and emotional lability is marked. The preliminary yet
growing body of evidence suggests that clinicians should not readily dismiss patient misperceptions,
distortions, forgetfulness, or failure to learn or change as being only psychodynamically grounded.
Comprehensive and systematic assessments of the potential neurological underpinnings of these
challenging behaviors must be considered when planning treatment. A trend toward more
psychoeducational and neurobehavioral rehabilitative interventions may be warranted for a
significant subset of patients with BPD.

EDUCATIONAL OBJECTIVES

CME LLC is accredited by the Accreditation Council for Continuing Medical Education (ACCME)
to provide continuing medical education for physicians.

After reading this article, you should be familiar with:

* Evidence that is suggestive of a causal relationship between brain injury and borderline personality
disorder (BPD).

* Neurocognitive vulnerabilities and impairments associated with BPD that may influence outcomes.



* How to establish the correlation between neurological impairments and BPD in patients.
Who will benefit from reading this articie?

Psychiatrists, primary care physicians, neurologists, nurse practitioners, and other health care
professionals. Continuing medical education credit is available for most specialists. To determine
whether this article meets the continuing education requirements of your specialty, please contact
your state licensing board.
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What causes Borderline
Personality Disorder.

Extended Project

How | chose my Title

* The way in which 1 choose What causes
Borderline personality Disorder, s that |
wanted quite a broad title so that it would
be easier to write about,

= Also as it's a mental illness it makes sense
to do something about what causes it, as
there will always be evidence out to point
towards one side of the argument or the
another,

What | had to do.

+ To start the project off | did a mind map of
all the ideas | could do, and then once |
did that, | then narrowed it down to 2 ideas
which | would like to do and then did
another mind maps for them.

* | also had to draw out timelines and keep
a record of everything which | have done
throughout the project.

Once | had decided on my title | then had
to go and find as much information as |
could so that when it came to writing the
actually piece | wouldn't have to go
hunting for any research which | have
missed out.

Once all that had been done then [ could
start writing my dissertation.




The good bits about this

« One of the major good things which | pick up from doing
this is certain skills which | will need at university such as
time managemeant, working by myself, and good
presentation skills.

« Adso it give more of an insight into clinical psychologist
and how difficult it is to treat certain mental ilinesses. As
I found out when trying to find out prognosis details
about Bordesdine Personality disorder,

« Also by doing a dissertation it meant that | don't have to
collect any primary data, which means that therefore |
can concentrate just on the dissertation itself.

The bad points of doing this
project

+ The first bad thing about doing this project, was that 1 didn't sealise until £
slarled wriling how long this disseniation actually had 1o be. However as itwas a
topic which E enjoyed it meant that it wasn't that bard to write the amount that
needad.

«Also | didn't realise how difficult getting the sort of adicles | would need was.
Especially as on Athens most of the articies | could get were abstracls or wers
somathing which didn't relate at all to what | was meant L be looking for.

Also the information that | did gel, 1 then had to decide what 1 actually wanted
to use, which was very lime dentanding as it meant reading threugh all the
infarmation and highlighting the bils | wanted.

Evaluation

» Qverall | think this project went quite well,
however | did have a few problems along
the way such as exams, and having to
completely change my project.

« It has also taught me a lot of new skills
which | didn’t have before.

» If | could do this again | think | would get
my research more organised, and use
more peer reviewed articles.
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Evaluation

*  When | was doing my media question about online relationships 1 learnt about how to
start to write up a research project. However because | was inexperience at designing

questionnaires it meant that the questionnaire ended.up being too.unethical to-even..-

run.

*  Another problem with my first idea was that as i was working alone | only had my
ideas to rely on. So if | was to do this again | would probably ask people for help so
that | don't fall into the same problems as | did this time around. This way | could
make sure that my questionnaire is ethically right and so would be able to carry out
the whole study.

»  Also with this idea | jumped in too quickly, as | hadn’t work out how easy it was o get
information about online relationships for the introduction of the report. Also this
meant that | didn't sit back and thinking about my questions, as I think } wanted to get
my questions done as quickly as | could, as [ had a fair idea that the gathering and
sorting out of my data wouid take the longest and so | didn’t want to run out of time.,

* | way in which | made that my second and final idea wouldn’t turn into such a mess as
the one before was that identified the problems | made the first time around and
made sure that this didn’t happen again. | did this by making sure | spent more time
thinking about what needed to be put in and what information | would need.

» By doing this it meant that when it came to writing up the dissertation, | had lots of
information which [ could use, which meant that | didn’t have to stop my project
halfway through just to find some information which | need.

+ Also this time around my supervisor also prompted me to dig a lot deeper then |
already had and pointing me in the right direction towards what kind of articles | could
used use such as peer reviewed and where ! could look for it, as this is the first time
that | have had te lock for articles.

* |way I which | managed to keep myself motivated through out this project is the
thougnt that in the end not only will | have learnt key skills but also it will get me ready
for what university will be like. It also help that the topic | was doing was something |
enjoyed as otherwise | don't think | would have carried on with it as jong as { did.

* | am very happy with what | have done as | don’t think there would be much | would
change other then organise my time more, and use more peer reviewed articles.

e
¢ Owe oF x\w\ e \Q‘\C\XK&XMAX& ~\f‘“’”‘ kg\g‘*’“’\}\ \\/\V(‘J\a»k\« %AAJ) “&@
‘\‘% Voo 1\\»«(;()vkr~\k \:\\MQ\ mwﬂ““‘&’-iwmmk‘ Ao\ v Xwﬁ\\%@’
18 - Ui, \\J\M;\ f»\\}»\ % ﬁ?ﬁk Ve g e ' \ “Q"& Z‘Mb
e ok c:‘«v‘“i Crrash k\,&w\& N Comdh Mot Vot
Loz, 0 3 Meoh Lok S ove o

" s A
OV T o A ok i, Ty et
Q \,‘sﬁs\w@‘ﬂ){\

¥ ek Ak b0 S0 1 angio ey

P TN v, o

’\/ ~ oA



CONTACT US
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