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INTRODUCTION

By government regulation and industry practice, instructions accompanying distribution of
medical devicesto the public are termed "' labeling'. Medical device labeling consists of
directionson how to use and care for medical devices. It dsoincludessupplementary
information necessary for understandingand safety, such asinformation about risks,
precautions, warnings, potential adversereactions, etc. Thisregport presentsprinciplesfor
medical devicelabeing for use by labeling developers and designers. These principlesarejust
as applicableto supplementary informationand labelson medical devicesas they areto the
instructional bookletsthat accompany devices.

Clinical and laboratory detailsof valueto professionaswho prescribe or sell medica devices
alsoare included under labeling. Many of these detailsare further subsumed under thetitle
"packageinsat'. Labeling and packageinsertsare regulated by thefederal government under
the requirementsfor |abeling drugs and medica devices. Federal regulationsrequirethat .
labelingfor medical devicesbe provided in aspecificformat. Theseregulationsare containedin
21 CFR Rt 801. Completeand accuratelabeling isimportant to thesafe, reliableoperation of
medical devices, whether used by the consumer in the home or by the professiona inthe
hospital.

Thisreport describesand extendsthefindings of an FDA project that examined the
effectivenessof |abeling for soft contact |enses, a widely used medical device(Callan,
Gwynne, Cardinal, & Kelly, 1990; Gwynne, Cardinal, Easterly, & Callan, 1991; Gwynne,
Provo, & Callan, 1992). One outcomeof that project was aset of recommendationsfor making
contact lenslabeling more useful to the consumer. Many of those recommendationsare
valuablefor labeling medical devicesin general, not just contact lenses. The recommendations
are presented hereas principlesfor developing labelingfor dl medical devices.

This report may be viewed as acompaniondocument to the FDA booklet, Write | t Right:
Recommendationsfor Developing User Ingtruction Manualsfor Medical Devices Used in
Home Health Care. That booklet provided guidancefor the entire process of producingan
instruction manua, from initial planning to disseminationof thefinal product. This report
focuseson amore general aspect of that process, the underlying principlesof instruction,

human factors, and cognitive psychology that are involved in designing effectivelabeling for
medical devices.

This project viewed medical devicelabeling in terms of content and presentation/ format.
Content refersto the typesof information that should be included in instructiona material.
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Presentation/ format refers to the manner and stylein which that informationisconveyed.
When used together, they contributegreatly to the devel opment of effective Labding for medical
devices. Content and presentation / format ar e discussed in this report in termsof thefollowing
areas:

Content Presentation / Format
Organization Languageand Readability
Background Information [llustrationsand Graphics
Procedures Highlighting
Risk Communication Typography and Legibility
Supplementary Information Physicd Characteristics

Researchin document design, human factors, and cognitive psychology in each of these areas
has been summarized and integratedto provide principlesof effective medical devicelabeling.
A referencelist of articlesand booksis provided after thediscussionof eacharea. The
bibliography at theend of th's report containsacompleteset of referencesfor each area. A third
section of thisreport discussestopicsthat arerelated to medica devicelabeling, although not
central to the main concernsof thisreport. Thesetopicsincludeinstructional theory, methods
for evaluating medical devicelabeling, aternativeinstructional media, and regulations,
standards, and guidelinesfor medical devicelabeling.

CONTENT

Organization

Organization refersto how topicsin labeling are arrangedin rel ation to each other. Organization
isamajor determinant of how well labeling can be understood and followed. In generd, the
first section should contain background information about the purpose of a medical device.
Mention any significant hazards associated with device use here. Ensuing sections should
describe proceduresfor operating and maintaining the device. Sections discussing possible
health risks and devicetroubleshooting are often needed, too.

Titles, headings, subheadings, and summariesare examplesof organizationelements. They aid
rapid location of information, improve retention of device operation, motivate users to useto
labeling regularly, and emphasize the order in which procedures are performed. Organization



elements such astablesof contentsand marginindex tabs help readerslocatepecifictopics.
They aso promotean understandingof how proceduresare related to each other.

Thetabledf contentsfrom the modd |ens care booklet, displayed bel ow, shows how
descriptivetitlesfor headingsand subheadingscommunicate the content of each section. These
titles correspond word-for-wordwith the headings and subheadingsin the booklet text.

Organization Example

TABLE OF CONTENTS

LenSCar @ QM .uuveereeessesrrrrmsssssersnnsssssresnsssssssnnnsssssrsnnsssssrnnns 2
INEr OJUCEION uersersmssmssasssnssnssmssmssmssmmsanssnssns wavssssssssssssassssnsnss 3
GeNneral PreCautions .....ccceeeeerssssnnsmmssssssssssssssssmmnnnnnnnnssssssssssssnnnnnns 4
PUtting ON L eNSESuutmssarrsssrssasssssssssssssasssssessasssssessassssssssasssssnssnness 9
TaKing Off LENSES.ceuerrrrrrrrrsssssssssssssssssssssssns sessssssssssssssssssssennnns 17
Cleaningand DiSiINfECtION....cceererrrsrsmrrrrrsssnrerrssss cxrassmsssassassnnsenns 21
Cold (Chemical) DiSiNfECtiON .ueivs sersesssssssssssssan ssns srssnns seveen 26
Heat (Thermal) DiSiNfeCtioN...cuuuesreriss srnnsrnssrnnnsnsnsnnnens 28
Emergency Heat DiSiNfeCtioNuumuasmsasssasssanssanssans snmssnnssnns 0
ENzymeCleaningeuusessssrsassssnnssssnssrsnssssnnssrsnssrsnnssssnssrnns 32
Lens Case Cleaningand Disitfection ... uussessssssssssassesssansens 33
What To Do When You Have ProblemsWhile WearingLenses vuveeeeeess 35

Organization References

Asubel, D.P. (1960). Theuseof advance organizersin the learning and retention of
meaningful verba materid. Journal d Educational Psychology, 51, 267-272.

Blaiwes, A.S. (1974). Formatsfor presenting procedurd instructions. Journal & Applied
Psychology, 59, 683-636.

Hartley, J, & Jonassen, D.H. (1985). Theroled headingsin printed and el ectronictext. In

D.H. Jonassen(Ed), The technology d text, Val. 2 Englewood Cliffs, NI Educationa
Technology Publications.

Hartley, J., & Trueman, M. (1981). Theeffectsof changesin layout and changes in wording
on preferencesfor ingtructional text. Visble Language, XV, 13-31

Hartley, J., & Trueman, M. (1985). A research strategy for text designers: The role of
headings. Instructional Science, 14, 99-155.



Mayer, RE. (1979). Can advance organizersinfluence meaningful learning? Revi ew d
Educat i onal Research, 37.37 1-383.

Tips on Organization
* Organizelabeling topicsaccording to device operation and
maintenancerequirements
* Separate different sections by titles, headings, and subheadings

 Advanceorganizers, such astablesof contents, aid user
understanding by delimiting mgjor sectionsof labeling

Background Information

Background information consists of information that device users should know before
operatinga medical device. Present backgroundinformationearly in labeling, beforethe
procedures on how to operate and maintain thedevice, and keep it in aseparatesection. This
prevents background information from distracting users while they operate adevice.
Background information includes thefollowing e ements:

* Intended Purposeof theDevice  * DeviceComponents
» General Warnings « Conditionsof DeviceUse
» Suppliesand Materids » User Preparation

Intended Purpose of the Device

Describethe purposeof thedevice, themedical need of personswho useit, and indicationsfor
using it. Explain how theinformation supplied by the deviceshould be used under thedirection
of a health care professional to monitor or treat medica conditions.

Device Components

Describeeach devicecomponent and itsfunctionin enough detail so thedevice user can
understand how the deviceoperates. Furnish adeviceillustration with each component clearly
label ed along with the text description. Stressthe need for users to familiarize themsel ves with
device componentsbefore using thedevice.



If thedeviceiselectronic or mechanical, provideexplanationsfor all mgjor devicefeaturesand
operations, such as.

* Operatingmodes » Battery loadingand testing
« Display messages * Cleaningand maintenance
* Control actuation * Cdibration

General Warnings

A warning isastatement that nakes adevice user awareof thefact that a severeadverse hedth
consequencecan arisefrom deviceuse. General warningsconsistof crucia information needed
before operatinga device. Anexampleof ageneral warning istheneed to stop using adeviceif
certain symptomsarise. State general warningsabout deviceuseat anearly pointinthe
labeling. (In contrast, state specific warningsin the appropriate proceduresections, just before
the step to which they gpply.) Discuss hazards associated with noncompliant deviceuse and
pitfalsin interpreting test results. Avoid technical jargon so that thelay user can understand the
warning. Present warningsin special formats that draw attentionto them. The Presentation/
Format section of thisreport discussesseveral possibleformatsfor warnings.

Conditions of Device Use

State the conditions required to operateamedical devicesafely and reliably. Discussany
conditionsthat can impair deviceoperation, such as excessivetemperatureor humidity.
Otherwise, users may operateadevice under coriditionsthat producefaulty deviceoperation or
inaccuratetest results. State the consequencesof operating adevice under unacceptable
conditions. Discussstorageconditions, emphasizing those conditionsthat could damage the
device. Provideinformation about special handling of thedeviceor itssuppliesas appropriate.

Supplies and Materials

Describeand illustrate all suppliesand materials needed to operateor maintaina device. Specify
quantity, size, and typefor al suppliesneeded, whether or not they accompany the device.

User Preparation

Tests performed by some medical devicesrequirethat certain itemseither be ingested or not be
ingested prior to or during the test. Makesure the |abeling makesthis requirement clear.



Background Information References

Bailey, R W (1989). Hunan performance engineering (2nd ed.). Chapter 20: Documentation.
Englewood Cliffs, NI Prentice Hall.

Savol, RM., Charles, H.C,, Danid, A., Kafka, M T. ,Romano, R M, Thilman, D.,
Tomaszewski, JP, & Vetter, C. (1989). Labding of home-usein vitro testing products.
Proposad Guiddine. Nationa Committeefor Clinica Laboratory Standards (NCCLS)
Document GP 14-P, Vd. 9, No. 8. Draft version.

Tips on Background Information

» Providebasicinformation about the purposeof device

* Providegenerd information about how to usethedevice
» State generd warningsand precautions

» List andillustratesuppliesneeded to use the device

Procedures

A procedureisaset of stepsthat tells the user how to operate or maintainamedical device.
State proceduresin short sentencesand familiar words; otherwise, user error is likely to occur.
A proceduremay be accompanied by arationaeor further explanation that directsuser
performance. For example, tips about potentid pitfallsin deviceoperationcan help the user
avoid mistakes. Makethisinformation brief and locateit next to the relevant step.

Preinstruction Statement

Provideastatement emphasizing the need to carefully read al instructions before using adevice
at the beginning of labeling. A referencesource such as acustomer ass stancetelephone
number is also useful at this point.

Step-by-step Instructions

Proceduresshould be broken down into aseriesof short, discretestepsinstead of asinglelong
paragraph. This makesit easier for device usersto performthe correct actionswhile refemng
to thelabeling. Each procedure may includethefollowing informetion:

. Conditions under which the procedureshould be performed
- Supplies and equipment neseded



« Timing requirementsfor time-critical Seps
« Factorsthat influencedevice useor test results
Examplesto darify text and illustrations, as nesded

Thefollowing exampled a procedure comesfrom the modd |ens care booklet:

Instructions Example

STEP 5 = Place Lens on Your Eye
Paceyour lenson thetip df your index
finger.

Hodld down thelower eydid with themiddle
finger o thesame hand and look up.

Pacethelenson thelower portionof the
whitepart of theeye

Look down and removeyour finger from the
lens. Thelens should then center itsdlf.

Reading and Interpreting Test Results

Include adescription of how test resultsshould be read and interpreted. Thefollowing
dementsareessentid to thisdescription.

Cautionary Notes on Reading Results. Explicitly state any conditionsthat can influence
thereading of test results. Examplesd theseconditionsincludetiming of reections, and
temperature and lighting conditionsunder which resultsare read.

Reading Results. Describefully the procedure for obtaining test results. If amathemeatical
computationis required, furnishan example,

Interpreting Results. Interpret the meaning o al possibletest results. The proper treatment
o ambiguousresultsas wdl asthelimitationsdf thetest areimportant to congder when
interpreting results. State the range of acceptableresults so that invaid results can be detected.

Acting on Results. Describe the action to follow for a given result. Examplesinclude
seeking advicefrom a hedth care professond or retesting to confirm atest result. Makethe

user avaredr the posshility o obtaining invaid results, the hazards associated with acting on
them, and ways to detect them.



Procedures References

Carroll, J. M Smith-Kerker, PL., Ford, JR., & Mazur-Rimetz, SA. (1987-1988). The
minimal manua. Human—Computer | nteraction, 3, 123-153.

Charney, D.H., Reder, LM., & Wells, GW. (1988). Studiesaf eaboration in instructional
texts. In S. Doheny-Farina(Ed.), Effective documentation: What we have learned from
research. Cambridge, MA: MIT Press,

Hartley, J. (1978). Designing instructional text (pp. 101-111). London: Kogan Page.

Hartley, J. (1990). Isthistext any use? Methodsfor evauating text. In JR. Wilson and E. N.
Corlett (Eds.), Evaluation d human work: A practical ergonomics methodology (pp. 248-
270). London: Taylor & Francis.

Wieringa, D., Moore, C,, & Barnes, V. (1993) Procedure Writing, Principles and Practices.
Columbus: Battelle Press.

Tips on Procedures

» Emphasizeactionsand skillsinvolved in medical device use

* Specify required steps and necessary testing conditions.

* Specify necessary suppliesand materids.

» Do not diluteprocedures with excessivejustifications and rationaes.

Risk Communication

Risk communicationtellsthedevice user about the potential hazardsof operating adevice and
how to minimize them The Nationa Research Council (1989) identifiedsevera risk
communicationcontent areasthat areespecially important to medical devicelabeling. They
include harmful effects that can occur asaresult of using adevice, theincidenceof harmful
effects, and environmental factorsthat influencedevice use Theseareas take many factorsinto
account, including device operationa features and requirements, user group characteristics,
conditionsunder which adeviceis used, and the type and incidence of harmful effects
associated with device use.

Risk Communication References

National Research Council (1989). | mproving risk communication. Washington, D.C.:
National Academy Press.

Ryan, JP. (1991). Design of warning labels and instructions. Newv York: Van Nostrand
Reinhold.



Wogdlter, M. S, Allison, S. T., & McKenna, N. A. (1989). Effectsof cost and social
Influence on warning compliance. Human Factors, 31, 133-140.

Wogalter, M. S,, Godfrey, S. S, Fontenelle, G. A. Desaulniers, D. R, Rothstein, P. R, &
Laughery, K. R. (1987). Effectiveness of warnings. Human Factors, 29, 599-612.

Young, SL., & Wogdter, M.S. (1988). Memory of instruction manual warnings: Effects of
pictorial iconsand conspicuous print. In Proceedingsd the Human Factors Society, 32nd
Annual Mesting (pp. 905-909). Santa Monica, CA: Human Factors Society.

Tips on Risk Communication

* Do not minimize harmful effects associated with device use,

* Includeincidenceof harmful effectsif known.

* Provideremediesfor harmful effectsor refer to appropriate authority.
¢ Describeenvironmental factorsthat i nfluenceoperatorsand devices.

Supplementary Information

Supplementary information consists of informationthat the device user will find helpful over
thecourse of timeof usingadevice. It can includeinformation about the device, ameansfor
recording test results, and a descriptionof thetrestment or monitoringregimen that thedevice
user isfollowing. Supplementary information isoften best presentedin atablerather than as
text. This helps the device user to rapidly and easily locatespecificitemsof information.

Device Information

List the complete brand name, model number, and date of manufactureof thedevice. Include
the name, address, and telephone number of the device manufacturer and distributor so that the
device user can obtain moredetailed informationabout the device.

Record of Test Reaults

Many devices measuresome physiological or biochemical processin aseriesdf testsover an
extended time period. I n these cases, includeaformfor recording the date, time, and results of
each test. Thisrecord can be used by a health care professiona in diagnosisand treatment.

Thefollowing example comes from the model lenscare booklet. It illustrates the type of
supplementary informationthat device users often find to be valuable.



Supplementary Information Example

LENSOWNER
Name

Street

City / State/ Zip
Phone

Lens Prescription

LENS CARE PRACTTTIONER
Name

Street

City / Sate/ Zip

Phone

Prexcription Date

LENS | TYyPE | powrrR | DIAMETER | BASE | CURVE
RIGHT | l | | }
LEFT__| | | ! !
APPOINTMENT SCHEDULE LENSMANUFACTURER’S PHONE NUMBER
Date Time

Date Time Typeof Disinfection System (check one)

Date Time Cold (Chemical) E

Date Time Heat (Thermal)

Tips on Supplementary Information

* Providespecific, completeidentification information about thedevice
* Indude name, address and tdephonenumber of the device manufacturer

« Provide adequatespacefor recor ding information specific to the patient
and hisor her health careregimen such asviststo a health care professonal.

10



PRESENTATION / FORMAT
Language and Readability

Languageisthecorrect, succinct, and clear use of wordsin order to convey information.
Readability is therelativeease with which text can be understood. In terms of medical device
labeling, good language and readability amount to stating instructionssimply, directly, and
unambiguoudly. They minimizereading effort and make labeling understandableto as many
readers as possible.

Each procedureshould consist of short, concise sentenceswrittenin simple, familiar words.
Split procedures into several short paragraphsinstead of usingasmaller number of longer
paragraphs; thisimprovescomprehension and readingspeed. Use the active voicerather than
the passivevoice. Do not dilute procedureswith lengthy justificationsand rationaes; they draw
thereader's attentionframthe procedural steps. Minimizetechnica terminology, polysyllabic
words, and complicated expressions.

Readability, often neglected by authorsof medical devicelabeling, assesses how hard
instructionsareto read. Readability measuresdepend on writing style (word use, sentence
characteristics) rather than on content. Write labeling so that itsreadability liesbelow the user
group's reading gradelevel. The sixth gradelevel isagood target for readability. Labeling
written at thislevel can be understoodby most device users.

Language and, Readability References

Bailey, RW. (1989). Human performance engineering (2nd ed.). Chapter 20: Documentation.
Englewood Cliffs, N Prentice Hi| .

Coke, E. U. (1976). Readingrate, readability and variationsin task-induced processing.
Journal of Educational Psychology, 68, 167-173.

Coleman, E.B. (1962). Improving comprehensibility by shortening sentences. Journal of
Applied Psychology, 46, 131-134.

Gunning, R. (1968). Thetechnique of clear writing (rev. ed.). New York: McGraw-Hill.

Kincaid, J. P., Fishburne, R. P., Rogers, R. L., & Chissom B. S. (1975). Derivation of new
readability formulas for Navy establishment personnel. Naval Training Command,
Research Branch Report 8-75.

Klare, G.R. (1979). Writing to inform: Making it readable. Information Design Journal, 1, 98-
105.

Mills, G.H., & Walter, JA. (1986). Technical writing (5th ed.). New York: Holt, Rinehart,
and Winston.
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Monteith, M. K. (February, 1980). How well doesthe average American read? Somefacts,
figures, and opinions. Journal d Reading, ERIC/RCS, 460-464.

Strunk, W., & White, E.B. (1979). Thedlementsd style. (3rd ed.). New Y ork: Macmillan.

Wright, P, & Threlfall, M.S. (1980). Reader's expectations about format influencethe
usability of an index. Journal d Research Communication$ udi es, 2, 99-106.

Tips on Language and Readability

» Writeshort, direct sentences

» Usethe positive, activevoice

 Useshort, simple, familiar, non-technica words
» Keepreadability at or below sixth gradelevel

[llustrations and Graphics

Illustrations and graphicsconsist of photographs, drawings, cartoons, tables, and graphs.
They should simplify medical deviceoperation by augmenting text descriptions. Illustrations
and graphicsare usualy remembered better than words. They aso reducereaders relianceon
text, adecided advantagefor poor readers.

In most cases, do not includeillustrationsif they simply repeat thetext. Instead, usethemto
show aspect s of device operationthat are hard to express verbally. L ocateillustrationsand
graphics next to therelevant text. This keepsthereader's eyesfrom jumping around the page
from thetext to the accompanyingillustration. Take particular care to ensurethat illustrations
accurately correspondto the rel ated text description.

Illustrationsshould beclear, simple, and uncluttered. Each illustration should convey only one
idea; thisreduces user error. Photographsconvey the exact appearanceof objectsand show
themin threedimensions. Line drawingsemphasi zespecific detailsand object dimensions
(Bailey, 1989).

Color illustrationsare generaly preferred over black and whiteillustrations. They attract and
hold readers attention better due to their lifelikecharacter and greater conspicuity (Marcus,
1992). Research conducted as part of this project found astrong subjective preferencefor color
illustrations. This preference resulted in more attention being given to instructionswith color
illustrations. At the same time, however, no definite link has been established between the use
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of color and improved task performance, although col or used in conjunctionwith other

highlightingtechniques does promoteimproved memory for task features(e.g., Young &
Wogalter, 1988).

Theflow chart below, developed as part of the model lens care booklet, showsthe
effectivenessof illustrationsin medica devicelabeling. A flow chartisagraphica way to
depict procedures. It neatly summarizesthecompleteset of proceduresinvolved in cleaning

and disinfectingsoft contact lenses. It isa valuable memory aid for experienced userswho are
already familiar with lenscare procedures.

Graphics Example*

Cleaning &
Disinfection

Wash hands

Place lens in palm . .
Fill case with ! 8l Boila pan
srgganne Wl et b oruop v isoions

Rub lens-both Soak lenses | - | Boil empty Clean and

sides~20 seconds case &caps disinfect
for at least lenses

10 minutes*

for 4 hours } disinchtion
Rinse lens with . ot
saline solution Rinse lenses St
before o . .
Place lens in . disinfection Air dry
lens case . case & caps
. & Rinse lenses
Disinfect - o before

lenses [ wearing

$Exact wor ding may differ, depending en lens care system J

[llustrations and Graphics References

Barker, E., & Krebs, M.J. (April 1977). Color coding effectson human performance: An
annotated bibliography. Arlington, VA. Officeof Nava Research.

Birren, F. (1978). Color and human response. New Y ork: Van Nostrand Reinhold.

Houghton, H.A., & Willows, D.M. (Eds) (1987). The psychology o illustration, Val. 2,
Instructional issues. New Y ork: Springer.

Jonassen, D.H. (1982). The technology o text. Englewood Cliffs, NJ Educational
Technology Publications.
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Lewis, E. (1988). Design principlesfor pictoria information. InS. Doheny-Farina(Ed.),
Effective documentation: What we have learned from research. Cambridge, MA: MIT
Press.

Marcus, A. (1992). Graphicdesign for electronic documentsand user interfaces (Ch. 4, Color,
pp. 77-96). New York: ACM Press.

MacDonald-Ross, M. (1977). Graphicsin text: A bibliography. In L.S. Shulman (Ed.),
Review of research in education, vol. 5. Ttasca, IL: Peacock

Tufte, ER. (1983). The visual display of quantitative information, Cheshire, CT: Graphics
Press.

Twyman, M. (1985). Using pictorial language: A discussion of thedimensionsof the problem.
InT. M. Duffy & R. Waller (Eds.), Designing usable texts (pp. 245-312). New York:
AcademicPress.

Willows, D.M., & Houghton, HA. (Eds) (1987). The psychology of illustration, Val. 1,
Basicresearch. New York: Springer.

Winn, W.D., & Holliday, W.G. (1982). Design principlesfor diagrams and charts. In DH.
Jortl)z;.ssen (Ed.), The technology of text. Englewood Cliffs, NJ Educational Technology
Publications.

Wright, P. (1982). A user-oriented approach to the design of tablesand flow charts. In D.H.
Jortl)allssen (Ed.), The technology of text. Englewood Cliffs, NJ: Educational Technology
Publications.

Young, SL, & Wogalter, M.S (1988). Memory of instruction manual warnings: Effects of
pictorial icons and conspicuous print. Proceedings of the Human Factors Society, 33rd
Annual Mesting. SantaMonica, CA: Human' FactorsSociety.

Tips on lllustrations and Graphics

* Useillustrationsand graphics to augment and clarify text
* Depict only onestep ineach illustration

* Placeillustrationsand graphics next to relevant text

* Ensurethat illugtrations are clear and clean

* Use photographsfor realism

 Uselinedrawings to capturedetails

Highlighting

Highlighting emphasizesimportant aspectsof medica deviceoperation by calling attentionto
them visually. Highlighting techniquesincludethe use of color, bold face, underlining, reverse
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printing, varied font styles, boxing-in of text, offsetting bordersand backgrounds, and white
space. Highlighting providesvisual relief, stressesimportant points, and setsoff sectionsand
subsectionsof text. Highlighting should be applied consistently throughouta given piece of
labeling. Take care not to overuseit, or itsimpact will be lessened.

White Space

Use white space between sectionsto improvethe appearanceof adocument, makeit easier to
read, and emphasi ze divisions between mgjor procedures. Takecareto not useexcessivewhite

space between lines of text. Too much whitespace between lines impairsreading speed,
comprehension, and legibility. Excessivewhitespacealsoi ncreases printing costsand makesa

set of instructionsunnecessarily lengthy. On the other hand, if the amount of space between

li |stoosmall thelines wi|l blur together for many readers, especially those with
VPSle?)n La 1n Wlh insufficient whil tg meofteg]goks crarsf)pe?icc 1)s' }'I Sef‘ Whlte
Space can used to delimit different sections in aset of instructions. It can draw the

reader's attention to partsof labeling the author wishesto emphasize. For example, whitespace
can lead the reader to specific placesin theinstructionsin thisfashion. The eyeskipsover areas
that the author wants the reader toignoreand instead focuseson important i nformation about
how to operateor maintaina medical device.

Boxing-in and Bolding

Other highlighting techniquessuch as boxing-inand bolding can emphasizecritica
information. The following exampleswere taken from the mode contact lensinstruction
booklet developed in this project:

A WARNING A

Serious injury to the eye and loss
of vision may result from problems
with contact lenses and lens care
solutions.

Immediately call or visit your eye
care practitioner for persistent
symptoms of any eye discomfort,
watering, vision change, or redness.
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Tips on Highlighting

* Leaveamplewhitespace between linesand at marginsand borders

* Use offsettingbordersor backgrounds

* Boldface, italics, color, and reverse printing emphasizeimportant steps
« Section headings and subheadingsclarify the organization of labeling

« Boxing-inemphasizeswarningsand other critical information

Typography and Legibility

Typography isthe arrangement, style, and general appearanceof material printed from type. It
encompasses variouscharacteristicsof print, including typefonts, type size, and typestyles.
Correct typography increasesthelegibility of adocument, minimizesfatigue, maximizes
information transmission, and helpsthe device user locatedesired information (Simpson &
Casey. 1988).

Legibility determinesthe ease with which reading materia can be accurately perceived under
device operatingconditions. It is an important factor in medica devicelabeling, especially
when devices are operated by personswho, becauseof age or physical condition, suffer
impaired vision. Legibility isclosely related to typographical features. For example, typesize,
typestyle, and linewidth tend to interact to determinethelegibility of adocument.
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