Type Size

Use alarge enough typesizefor thelabeling to belegibleto the intended user audience.

Because many medicd device usersareolder people, typesizeis an especialy important

featureof medical devicelabeling.

9-point and smaller type makesit likely that readers will skip the material or develop eyestrain.

10-point type is an acceptableminimum sizefor general audiences, but not for theelderly.

12-point type is an excellent compromi se between the need to conservespace and to present
legibleinstructions. Twelve-point typeisaso the best overall sizefor visually impaired
persons and theelderly.

14-point type is good for visually impaired readers and the elderly.

18-point type should be used sparingly, if at all.

Type Font

Most typefontsin common use areabout equally legible, although Times Roman is perhaps
theleast fatiguing (Simpson & Casey, 1988). Serif typeiseasier to read than sans-serif type.
(A serif isafine horizontd line finishing off the main strokeof aletter.) Use serif type
whenever possible. Labeling printed in several different fonts retards reading speed.
Use acommon font consistently throughoutadocument. Minimize the use of
multiple fonts.

Line Length

Long linelengths are thenormfor non-instructional, narrativewriting printed on standard
|etter-size paper, such as this report.

Thebest line length for an instructionbooklet printedin 12-point
typeis4.0 + 1.25 inches. Longer lines may strain theeyeasit
scans across their entire length, making it easier to jump to the
wrong next line. Thisis an especiadly crucia considerationfor
medical devices, wherethestepsof each operating procedure
must be performedin their correct sequence.

Shorter lines (lessthan 2.5 inches)
dow reading due to thelarge
number of back-and-fortheye
movements required while reading
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even asinglesentence. Curtail or
eliminatethe usedof shorter lines.

All Capitals and Italics

TEXTPRINTEDINALL CAPITAL LETTERS INTERFERESWITH LEG B LI TY AND
TAKESUPMORE SPACE. IT ALSOSLOWSREADINGSPEED (BY ASMUCH AS 20%,
T NKER 1963) BECAUSE THE SHAPESOF THELETTERS DO NOT VARY GREATLY.
Similarly, use italicized type sparingly because it also retards reading speed.

If used judicioudy, however, ALL-CAPITALS and italicscan highlight important text.

Thefollowingexample of the proper useof all-capitals isfrom the modd |enscarebooklet:

ALL-CAPITALS Example

Thisbooklet explains how to takecareof your
soft contact lenses.

READ TH SBOOKLET CAREFULLY from
beginning toend. KEEPIT to help answer
questionsabout your lenscare.

If you have more questionsabout care and
wear of soft contact lensesafter reading this
book, cal or vist your eyecare practitioner.

Ragged right margins makelabeling easier to read than right-justified text. Readerscan keep
track of their place because the right profile hel psdistinguish one linefrom another. Theeye
does not have to adjust to variablespacing between words asit does with right-justified lines.
Proportional spacing produces uniform spacing between letterswithin aword.

Black print on a white backgroundisauniversa sandard for print contrast. Minimizethe use
of hyphenation; it requiresthe reader to remember thelast syllableon the previousline,
Persons with limited vision or poor memory often find this to be difficult.

Typography and Legibility References

Davenport, JS., & Smith, SA. (1965). Effectsof hyphenation, justificationand type sizeon
readability. Journalism Quarterly, XLII, 382-388.

Foster, J, & Coles, P. (1977). An experimental study of typographiccueing in printed text.
Er gononi cs, 20, 57-66.
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Klare, G.R., Nichols, WH., & Shuford, EM. (1957). Therelationship of typographical
arrangement to thelearning of technica materid. Journal & Applied Psychology, 41, 41-
45.

North, A.J, & Jenkins, L.B. (1951). Reading speed and comprehensionas a function of
typography. Journal & Applied Psychology, 35, 225-228.

Payne, D. E (1967). Readability of typewritten materia: Proportional versusstandard
spacing. Journal d Typographic Research, 1, 125.

Poulton, EC. (1972). Size, style, and vertical spacingin thelegibility of small typefaces.
Journal d Applied Psychology, 56, 156-161.

Swezey, RW. (1984). Optimizinglegibility for recall and retention. In R. Easterby and H.
Zwaga (Eds.), Information design (pp. 145-156). Chichester, England: Wiley.

Tier, MA. (1963). Legibility of print. Ames, IA: lowaState University Press.
Waller, R H W(1982). Text asdiagram: Using typography toimprove accessand

understanding. In D.H. Jonassen (Ed.), The technology d text, I (pp. 137-166).
Englewood Cliffs, NI Educational Technology Publications.

Tips on Typography and Legibility

» Useadequatetypesize (12 pt. is the best all-around type size)
» Useserif typefor text and sans sexif for titles and headlines

* Proportional spacing isimportant for ease of reading
 Maintain high print to backgroundcontrast ratio

» Keeplinelength short enoughfor readingease

* Ragged right margins are preferred

« Minimizehyphenations, especially in short words

» Usewordsin all-capitals and italicsjudicioudy

Physical Characteristics

Physical characteristicsof labeling influenceitsease of use and subjectiveappea. Documents
should be compact, accessible, and easily used under actual deviceoperatingconditions. These
factors contribute to the extent to which labeling is read, comprehended, followed, and
retained. Desirable physical characteristicsfor medica devicelabeling stem from two factors:
(& how the document will be used and (b) the updating requirement.
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Documentssuch as technical manuasar e typicaly used when adeviceis not being operated.
These documentsar e often book Iength and should be sized accordingly. Other documents,
such as operator's bookletsand quick referenceguides, are used whileoperating a medical
device. They must bedesigned for ease of accessand use, which necessitatesa smaller format.

Updatingadocumentinvolvesadding or deleting pages. Ring bindingisidea for meeting this
requirement. Spiral bindingispreferablefor documentsthat will not be modified (Simpson &
Casey, 1988). All documentsshouldlay flat without assistanceso that userscan have both
handsfreeto operatethedevice.

Paper with adull finishis better than glossy paper, which can producea distracting reflection
into the eye. Paper should be heavy enough to prevent show-through.

Physical Characteristics References
Hartley, J. (1978). Designing instructional text (pp. 9-12). London: Kogan Page.

Simpson, H., & Casey, S M(1988). Designing effectiveuser documentation: A human—
factorsapproach (Ch.8).New York: McGraw—Hill.

Tips on Physical Characteristics

» Usean orientationthet allowstext and graphicsto be displayed together
» Makesize appropriateto purpose

* Usebinding type appropriateto updating requirement

¢ Ensurethat documentw! lay flat

* Paper should haveadull fini sh and not show through

RELATED TOPICS
Instructional Theory

Much research has been conducted on the theoretical bases of teaching peopleto operate
devices. Specificdetails of thesetheories lie beyond the scope of thisreport. It is appropriateto
mention instructional theory, however, becauseit hasinfluenced the principlesof medical
devicelabeling presented in this report. The referenceslisted below are most relevant to
medical devicelabeling. The bibliography contains papers related to more theoretica topics
which are nonethel ess applicable to labeling design, development, and evaluation.
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Instructional Theory References

Britton, B.K., Glynn, SM., Meyer, B.JF.,, & Penland, M.J. (1982). Effectsof text structure
on useof cognitivecapacity during reading. Journal d Educational Psychology, 74, 51-
61.

Chase, W.G., & Clark, H.H. (1972). Mental operationsin the comparison of sentences and
pictures. In L. Gregg (Ed.), Cognitionin learning and memory. New York: Wiley.

Clark, HH., & Chase, W.G. (1972). On the process of comparing sentencesagainst pictures.
Cognitive Psychology, 3,472-517.

Freebody, P., & Anderson, R.C. (1986). Serial position and rated importancein therecall of
text. Discourse Processes, 9, 31-36.

Kern, RP. (1985). Modeling usersand their useof technical manuals. In T. MDuffy and R.
Waller (Eds.), Designingusable text. New York: Academic.

Reder, L.M., Charney, DH., & Morgan, K.I. (1986). Theroleof elaborationsin learning a
sdll from an instructional text. Memory and Cognition, 14, 64-78.

Ross, B. (1984). Remindings and their effectsin learning acognitiveskill. Cognitive
Psychology, 16, 371-416.

Schmalhofer, F.J, & Glavanov, D. (1986). Threecomponentsof understanding a
programmer's manual: Verbatim, propositiona and Situational representations. Journal d
Memory and Language, 25, 279-294.

Evaluation of Medical Device Labeling

Labelingfor amedical devicethat has been approved by FDA should undergo premarket
testingand eval uation. Pretesting involvesthesystematiccollection of datafrom membersof
theintended user group on variouscharacteristicsof thelabeling. Pretesting can identify
specific strengths and weaknessesof |abdling. Use thefindings from pretesting to improve
labeling before thedeviceis brought to market.

Pretestsof |abeling should focuson oneor moreof thefollowing areas. user comprehension,
user performance, acceptability, and credibility. Focus on the characteristicsof theintended
user group to make thelabeling most effectivefor them. A mgjor shortcomingsof much
medical devicelabdlingisthat it has not been written with the target usersin mind.
Consequently, users have often misunderstoodor been unableto comprehend labeling.

Several methods can be used to pretest medical devicelabeling, including focus group
interviews, in-depth individual interviews, questionnaires, and readability testing. Most often,
some combination of these methods must be used to develop the most effective labeling
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possible. The accompanying referencelist containsrepresentativearticles and monographsthat
illustratehow these methods are used to assess, evaluate, and improve medical device labeling.

Evaluation References

Basch, C.E. (1987). Focus group interview: An underutilized research techniquefor improving
theory and practicein health education. Health Education Quarterly, 14, 411-448.

Gould. E., & Doheny-Farina. S. (1988). Studying usahility in thefield: Qualitative research
techniquesfor technica communicators. In S Doheny-Farina(Ed.), Effective
documentation: What we have |earned from research.Cambridge, MA. MIT Press.

Hartley, J. (1990). Isthistext any use? Methodsfor evaluating text. In JR. Wilsonand E. N.
Corlett (Eds.), Evaluation of hurnan work: A practical ergonomics methodology (pp. 248-
270). London: Taylor & Francis.

Higginbotham, JB., & Cox, K.K. (1979). Focus group interviews. A reader. Chicago:
American Marketing Association.

Klare, GR. (1974-1975). Assessing readability. Reading Research Quarterly, 10, 62-102.

Savol, RM., Charles, HC,, Daniel, A, Kaka, M.T., Romano, RM., Thilman, D.,
Tomaszewski, JP, & Vetter, C. (1989). Labelingdf home-usein vitro testing products.
Proposed Guiddine. Nationa Committeefor Clinical L aboratory Standards(NCCLS)
Document GP 14-P, VVal. 9, No. 8.

United States, DHHS, PHS, NIH (1984). Pretesting in health communications: Methods,
examples, and resourcesfor improving health messagesand materials. NM Publication
No. 84-1493, Appendix C, pp. 46-47.

Alternative Instructional Media

This report has been concerned exclusively with printed |abeling as the meansof instructing
personsto operate medical devices. Theinstructional valueof mediaother than printed labeling
has recelved little research attention todate. Yet preliminary findings are noteworthy. For
example, participantsin the user observation studiesof this project preferredindividual
demonstrationsand videotapesover printed labeling. And multimediainstructional packages
produce more compliant performancethan any singleinstructiona medium. Thus, athough
printed materials play an important rolein teaching people how to operate medical devices,
alternativemedia merit investigation. Thefollowing referencelist providesasampling of
research on mediaother than printed labeling.
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Alternative Instructional Media References

Culbertson, V.L., Arthur, T. G,Rhodes, PF., & Rhodes, RS (1988). Consumer
preferencesfor verba and written information. Drug Intelligenceand Clinical Pharmacy,
22, 390-396.

Gagliano, M.E. (1988). A literaturereview on theefficacy of video in patient education.
Journal d Medical Education, 63, 785-792.

Jenkinson, D., Davison, J, Jones, S, & Hawtin, P. (1988). Comparison of effectsof aself
management booklet and audiocassettefor patients with asthma. BritishMedical Journal,
297, 267-270.

Miller, G, & Shank, J.C. (1986). Patient education: Comparativeeffectivenessby meansof
presentation. The Journal & Family Practice, 22, 178-181.

Reith, S, Graham, JL., McEwan, C., & Fraser, K.J (1984). Video as a teaching aid. British
M edical Journal, 289,250.

Rubens, P, & Krull, R. (1985). Applicationdf research on document design to online
displays. Technica Communication, 32, 29-34.

Regulations, Standards, and Guidelines

Regulations, standards, and guidelineshelp ensure that medical devices are designed,
manufactured, and used in asafeand effectivemanner. Regulationsare rules, restrictions, or
controls prescribed by a condtituted authority. Standardsidentify specific, essentia
requirementsfor materials, methods, or practices'.Like regulations, standards are applied
without modification. Guiddinesare devel oped through consensusand describecriteriafor
general operating practice, procedure, or materid. Guiddinesaretheleast binding of the three
categoriesof prescription, and may be used as written or modified tofit particular needs.

Regulations, Standards, and Guidelines References

United States, Code of Federd Regulations, Title 21 Food and Drug Administration, DHHS,
Part 801, Labeling, Subpart C, Labeling requirementsfor over-the-counter devices.

United States, Code of Federd Regulations, Title 21 Food and Drug Administration, DHHS,
Part 809, In vitro diagnostic products for human use, Subpart B, Labelingfor in vitro
diagnostic products.

United States, DHHS, PHS, FDA (1986). Labding: Regulatory requirementdor medical
devices. HHS Publication FDA 86-4203.
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