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The New Applications of Mind
Mapping in Medicine

Introduction

The current most convincing evidence suggests that mind
mapping is superior to traditional linear text in communicating
complex information. This is asserted from the points of view of
memorization [1-4], productivity [5,6] and error reduction [7,8].
While the effect of mind mapping on patient care is indirect
instead of direct, its use has very important consequences on
the patient’s wellbeing and safety. If physicians use the best
drugs and treatments, why shouldn’t they use the best way of
communicating with patients? Mind mapping has been used in
healthcare to a certain degree, but the lack of progress in the
area of mind mapping automation has slowed down its use in
medicine and nursing. In recent years the development of
consistent solutions [9] has permitted the creation of multiple
applications to increase the productivity of nurses and physicians,
improve the communication between nurses, physicians and
patients and improve patient safety and quality of care.

This article presents the scientific bases of mind mappingand some
examples of real applications of the mind mapping technique for
patients, nurses and physicians. Most of these applications are
automated. Those looking for a deeper understanding of the
mind mapping technique and a historical introduction to the
subject, can find it elsewhere (Guerrero and Ramos [10]).

The science behind mind mapping

Some of the advantages of mind mapping over linear text are
due to the use of images in mind maps. The origin of the human
neocortex can be traced to reptiles [11] during the Carboniferous
Period (359 million years ago). During the transition from the
Triassic to the Jurassic periods (200 million years ago), the early
mammals had a neocortex composed of six layers. The anthropoid
group of primates is at least 80 million years old [12].

The oldest written language dates from 3100 BC [13]. This is what
we can consider the first use of linear text. Our brain has had
much less time to evolve and improve our capability to analyze
and memorize written linear text.

Evolution is probably the main reason why mind mapping is
much better than linear text at the time of analyzing complex
information. Our brain processes images a lot faster than
text. The human brain has had no time to evolve a dedicated
mechanism for reading. Linear text is too recent and until last
century it concerned only a very small fraction of humanity to
have influenced the human genome. Learning to read must
involve a ‘neuronal recycling’ process whereby pre-existing
cortical systems are used of recognizing written text. The visual
word form area (VWFA) is a region of the fusiform gyrus that is
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involved in identifying words and letters from lower-level shape
images [14].

In 1960, Sperry, Bogen and Gazzaniga started modern split-
brain studies. These experiments produced much of what we
know about hemispheric specialization and integration [15].
The left brain is responsible for logic, numbers, words, lists,
analysis, sequences and detail. The right brain is responsible for
spatial awareness, color, imagination, dimension and holistic
awareness. If we only use linear text, we are not able to use
most of the characteristics of the right hemisphere. In order to
understand completely, we need both the big picture and the
detail of information. This means that we only use part of our
brain. This must have serious consequences in productivity. Some
studies confirm that when task requirements are demanding,
performance is enhanced by distributing processing across the
hemispheres [16].

When using linear text, it is impossible to gather the big picture
unless linear text is extremely simple.

The picture superiority effect Shepard affirms that ideas and
concepts are more easily remembered if they are presented as
pictures rather than as text [17]. This effect extends to associative
recognition [18].

The human brain can detect and process images a lot faster than
text [19,20]. The human brain can process an image seen for just
13 milliseconds [19]. Our brain is constantly trying to understand
what we see, and is extremely fast when processing images.

The ability to rapidly recognize objects is solved in the brain
via a cascade of computations that end in a powerful neuronal
representation in the inferior temporal cortex [21].

Short-term memory refers to simple retention of small amounts
of information, tested immediately or just after a short time.
Working memory is the term used when talking about a system
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that not only stores simple information, but also manipulates it
in order to perform reasoning, learning, and comprehension [22].

In 1956, George A. Miller established the limit to the working
memory capacity in seven plus minus two [23] items of
information. This was just a rough estimate of the real value.
At the beginning of the 2000s, Cowan did actual research
on this issue and found that the adult human can only keep
four items of information in working memory [24], and
only if the items of information are simple or familiar. We
cannot keep complex ideas in our working memory unless
they are familiar ideas already stored in Long Term Memory.
Osaka [25] used probability theory to predict that the most
effective chunking involves groups of three or four items, such
as in phone numbers this result agrees with what was found by
Cowan.

Working memory capacity can be defined as how many separate
concepts can be kept accessible at once, and working memory
capability as how well attention can be used to keep a task goal
active in the presence of interference [26].

This is another important reason why mind mapping is better than
linear text. Linear text contains too many items of information,
many more than the limit of four. Our brain finds it impossible
to memorize and work with so many items of information.
Mind mapping uses the concept of chunking to avoid this limit
of the working memory. Phrases or paragraphs of linear text are
converted into short phrases or words. This process is similar to
breaking down a large goal into smaller tasks.

When working with digital mind maps the possibility of collapsing
/ expanding branches helps us to be able to work at the level of
four items of information. We can navigate the mind map and
collapse/expand the information we need so that we can always
see the interesting details without losing the whole view. And we
can do all of this in the same computer screen. In this way we
partly avoid the problems of the limited capacity of our working
memory. Web pages have most of the same problems of linear
text. When we move from one web page to another, our working
memory is rapidly filled with the information in the new web page
and we lose the information of the previous one. This effect was
clear since the beginning of the WWW. Users simply became lost
when navigating in a web site. In trying to solve this problem, the
system known as “breadcrumb navigation” [27] was developed.

Attention is another of the main reasons of the
superiority of mind mapping over linear text. Our vision
system makes a very important use of visual attention
mechanisms in order to select relevant information among
the enormous amount of visual input that we receive.
During evolution, attention has provided fast reaction time
to escape from predators. Visual attention has limited the
computation needed to the smaller area highlighted by the
attentional focus [28]. While in the case of linear text we are
almost always limited to the use of controlled attention, in the
case of mind maps we can use both controlled and stimulus-
driven attention. The stimuli in the mind maps are provided by
icons, images, relationships, spreadsheets, topic shapes, color
and charts.
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The use of linear text creates in readers the need of multitasking
every time a reference is made to some information located
in previous pages. These shifts in cognitive tasks make readers
responses substantially slower and more error-prone immediately
after each task switch [29]. Mind mapping does not have this
problem because all the information is located on the same page
or screen.

In mind maps, text is presented in a logically organized,
hierarchical structure. This makes it easier to remember than text
placed randomly. This improvement in recall can be of up to 40%
[30]. Using this hierarchical structure, we create a simplification
in the description of complex systems. “If there are important
systems in the world that are complex without being hierarchic,
they may to a considerable extent escape our observation and
understanding” (Simon [31]).

The use of pictures linked to text can increase attention and recall
of health information. Pictures can also improve comprehension
when they clarify relationships among ideas or elements of
information [32-34].

More reasons to use mind mapping in
nursing and medicine

Information overload is an increasing problem in the work of
physicians, nurses and patients [35,36]. When trying to make
sensible decisions we often have more information than our
brain can process. The human brain is a bottleneck that we need
to unblock.

Mind mapping is often the best way to create, organize, analyze
and display complex information. The fact that we can obtain
at least a 15% improvement in recall [1] and more than a 20%
increase in productivity related to intellectual tasks [5,6] makes a
must the use of mind mapping by physicians, nurses and patients.

Mind mapping not only helps in fighting information overload, it
does also help us to prevent communication errors in healthcare.
“Premature deaths associated with preventable harm to patients
was estimated at more than 400,000 per year” [37] (US only). A
substantial part of these deaths are attributable to the excessive
use of linear text and the lack of use of more visual techniques.

In general, we should use
we have to communicate complex information. In
medicine, almost anything is complex information.
Digital mind maps have a series of generic useful features:

mind mapping whenever

e A mind map is a single compressed file that can be sent as
an email attachment or uploaded to a web site using FTP.

e We can see the whole-view and the details of the
information in the mind map at the same time.

* Due to the use of the collapse / expand buttons, all the
information can be visualized on a single screen.

* The mind map displays in a visual and clear way the
relationship between all the items of information
contained in it.

* lcons, images, callouts, relationships and other visual
elements can be included in the mind map.
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All sort of attachments can be included in the mind map,
PDF files, Word files, spreadsheets, charts.

The information contained in the mind map is machine
readable. This can be used in many types of mind mapping
automation projects.

The creation of digital mind maps can be automated and
personalized using information extracted from data bases.
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The mind maps can be generated in several languages.

Mind maps can be exported and viewed as PowerPoint
presentations, web pages, pictures, Gantt charts,
spreadsheets, MS Project documents and a number of
other formats. Conversely, many of the aforementioned
documents can be imported into mind maps giving mind
mapping great flexibility of use.



References

1 Farrand P, Hussain F, Hennessy E (2002) The efficacy of the 'mind
map' study technique. Med Educ 36: 426-431.

2 Paivio A (1969) Mental imagery in associative learning and memory.
Psychological Review 76: 241-263.

3 Bellezza FS (1983) The spatial arrangement mnemonic. J Educ
Psychol 75: 830-837.

4 Day JC, Bellezza FS (1983) The relation between visual imagery
mediators and recall. Mem Cognit 11: 251-257.

5 http://mindmappingsoftwareblog.com/productivity-research-mind-
mapping-software.

6 http://ezinearticles.com/?Boeing,-Oracle,-EDS,-And-Other-High-
Profile-Companies-Have-Drawn-Great-Benefits-from-Mind-
Mapping&id=106728.

7 Hwang SW, Tram CQ, Knarr N (2005) The effect of illustrations on
patient comprehension of medication instruction labels. BMC Fam
Pract 6: 26.

8 Katz MG, Kripalani S, Weiss BD (2006) Use of pictorial aids in
medication instructions: a review of the literature. Am J Health Syst
Pharm 63: 2391-2397.

9 Infoseg (2015) Mind mapping automation.

10 Guerrero JM, Ramos P (2015) Introduction to the Applications of

11

12

13

14

15

16

17

18

19

20

21

22

23

Mind Mapping in Medicine.

Striedter GF (2005) Principles of Brain Evolution. Sinauer, Sunderland,
Durham.

Meredith RW, Janea ka JE, Gatesy J, Ryder OA, Fisher CA, et al. (2011)
Impacts of the Cretaceous Terrestrial Revolution and KPg extinction
on mammal diversification. Science 334: 521-524.

http://global.britannica.com/topic/Sumerian-language.

Dehaene S, Cohen L (2011) The unique role of the visual word form
area in reading. Trends Cogn Sci 15: 254-262.

Gazzaniga MS1 (2005) Forty-five years of split-brain research and still
going strong. Nat Rev Neurosci 6: 653-659.

Banich MT, Belger A (1990) Interhemispheric interaction: how do the
hemispheres divide and conquer a task? Cortex 26: 77-94.

Shepard RN (1967) Recognition memory for words, sentences, and
pictures. Journal of Verbal Learning and Verbal Behavior 6: 156-163.

Hockley WE1 (2008) The picture superiority effect in associative
recognition. Mem Cognit 36: 1351-1359.

Potter MC, Wyble B, Haggman CE, McCourt ES (2014) Detecting
meaning in RSVP at 13 ms per picture. Attention, Perception, &
Psychophysics 76: 270-279.

Thorpe S, Fize D, Marlot C (1996) Speed of processing in the human
visual system. Nature 381: 520-522.

DiCarlo JJ, Zoccolan D, Rust NC (2012) How does the brain solve
visual object recognition? Neuron 73: 415-434.

McGettigan C, Warren JE, Eisner F, Marshall CR, Shanmugalingam P, et
al. (2011) Neural correlates of sublexical processing in phonological
working memory. J Cogn Neurosci 23: 961-977.

MILLER GA (1956) The magical number seven plus or minus two:
some limits on our capacity for processing information. Psychol Rev
63: 81-97.

24

25

26

27
28

29
30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

2015

Vol.7 No. 4:14

ARCHIVES OF MEDICINE

Cowan N (2001) The magical number 4 in short-term memory: a
reconsideration of mental storage capacity. Behav Brain Sci 24: 87-114.

Osaka M (2014) Probability Theory Predicts That Chunking into
Groups of Three or Four Items Increases the Short-Term Memory
Capacity. Applied Mathematics 5: 1474-1484.

Cowan N (2005) Working Memory Capacity. Psychology Press.
http://www.nngroup.com/articles/breadcrumb-navigation-useful.

Koch C (2004) The Quest for Consciousness: A neurobiological
approach. Roberts & Co: Englewood, Colorado, USA.

Monsell S (2003) Task switching. Trends Cogn Sci 7: 134-140.

Medina J (2009) Brain Rules: 12 Principles for Surviving and Thriving
at Work, Home, and School. Pear Press, USA.

Simon HA (1996) The Sciences of the Artificial. (3rd edn), MIT Press,
Cambridge, UK.

Delp C, Jones J (1996) Communicating Information to Patients:
The Use of Cartoon lllustrations to Improve Comprehension of
Instructions. Academic Emergency Medicine 3: 264-270.

Scott Hickman M, White WL, Abraham White W (2009) Illustrations
as a Patient Education Tool to Improve Recall of Postoperative
Cataract Medication Regimens in the Developing World. Hawai’i
Medical Journal 69: 212-215.

Houts PS, Doak CC, Doak LG, Loscalzo MJ (2006) The role of pictures
in improving health communication: A review of research on
attention, comprehension, recall, and adherence. Patient Education
and Counseling 61: 173-190.

Smith R (2010) Strategies for coping with information overload. BMJ
341:c7126.

Anderson J, Graham A (1980) A problem in medical education: is
there an information overload? Med Educ 14: 4-7.

James JT (2013) A New, Evidence-based Estimate of Patient Harms
Associated with Hospital Care. Journal of Patient Safety 9:122-128.

http://www.slideshare.net/jmgf2009/mind-mapping-in-personal-
health-record-phr

Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ (2006) Personal
health records: definitions, benefits, and strategies for overcoming
barriers to adoption. J Am Med Inform Assoc 13: 121-126.

http://www.slideshare.net/jmgf2009/medicine-labels-as-mind-
maps.

Joshi Y, Kothiyal P (2011) A Pilot Study to Evaluate Pharmaceutical
Pictograms in a Multispecialty Hospital at Dehradun. Journal of
Young Pharmacists 3: 163-166.

Dowse R, Ehlers M (2005) Medicine labels incorporating pictograms:
do they influence understanding and adherence? Patient Education
and Counseling 58: 63-70.

Kessels RP (2003) Patients' memory for medical information. J R Soc
Med 96: 219-222.

Shonna Yin H, Mendelsohn AL, Fierman A, van Schaick L, Bazan IS et
al. (2011) Use of a Pictographic Diagram to Decrease Parent Dosing
Errors With Infant Acetaminophen: A Health Literacy Perspective.
Academic Pediatrics 1: 50-57.

Wilby K, Marra CA, da Silva JH, Grubisic M, Harvard S, et al. (2011)
Randomized controlled trial evaluating pictogram augmentation of
HIV medication information. Ann Pharmacother 45: 1378-1383.

This article is available from: www.archivesofmedicine.com



46

47

48

49

50

Horwitz LI, Moriarty JP, Chen C, Fogerty RL, Brewster UC et al. (2013)
Quality of Discharge Practices and Patient Understanding at an
Academic Medical Center. JAMA Intern Med 173: 1715-1722.

Rau J (2013) Medicare revises readmissions penalties, again. Kaiser
Health News.

Crane JA. Patient comprehension of doctor-patient communication
on discharge from the emergency department. The Journal of
Emergency Medicine. January—February, 1997 Volume 15, Issue ,
Pages 1-7.

Engel KG, Buckley BA, Forth VE, McCarthy DM, Ellison EP, et al.
(2012) Patient understanding of emergency department discharge
instructions: where are knowledge deficits greatest? Acad Emerg
Med 19: E1035-1044.

http://www.slideshare.net/jmgf2009/sbar-with-mind-mapping-
automation.

© Copyright iMedPub

51

52

53
54

55
56

57

2015

Vol.7 No. 4:14

ARCHIVES OF MEDICINE

Kaiser Permanente of Colorado. SBAR Technique for Communication:
A Situational Briefing Model.

http://www.slideshare.net/jmgf2009/big-open-data-in-medicine-
with-r-and-mind-mapping.
Guerrero JM (2015) Statistical Analysis with R and Mind Mapping.

http://www.slideshare.net/jmgf2009/open-data-in-medicine-
application-of-mind-maping-automation-to-visualize-information.

http://www.Clinicaltrials.gov.
http://www.slideshare.net/jmgf2009/mind-mapping-automation-
in-management-reporting-in-hospital.

Ramos P, Guerrero JM (2015) Poster: Mejora de la productividad en
enfermeria mediante el uso de la tecnica de mapas mentales. Caso
1. Analisis de articulos cientificos. XXIl Congreso Nacional Asociacion
Espanola de Enfermeria de Patologia Digestiva. Madrid.



