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By government regulation and industry practice, instructions accompanying distribution of 

medical devices to the public are termed "labeling". Medical device labeling consists of 

directions on how to use and care for medical devices. It also includes supplementary 

information necessary for understanding and safety, such as information about risks, 

precautions, warnings, potential adverse reactions, etc. This report presents principles for 

medical device labeling for use by labeling developers and designers. These principles are just 

as applicable to supplementary information and labels on medical devices as they are to the 

instructional booklets that accompany devices. 

Clinical and laboratory details of value to professionals who prescribe or sell medical devices 

also are included under labeling. Many of these details are further subsumed under the title 

"package insert". Labeling and package inserts are regulated by the federal government under 

the requirements for labeling drugs and medical devices. Federal regulations require that ; 

labeling for medical devices be provided in a specific format. These regulations are contained in 

21 CFR Part 801. Complete and accurate labeling is important to the safe, reliable operation of 

medical devices, whether used by the consumer in the home or by the professional in the 

hospital. 

This report describes and extends the findings of an FDA project that examined the 

effectiveness of labeling for soft contact lenses, dwidely used medical device (Callan, 

Gwynne, Cardinal, & Kelly, 1990; Gwynne, Cardinal, Easterly, & Callan, 1991; Gwynne, 

Provo, & Callan, 1992). One outcome of that project was a set of recommendations for making 

contact lens labeling more useful to the consumer. Many of those recommendations are 

valuable for labeling medical devices in general, not just contact lenses. The recommendations 

are presented here as principles for developing labeling for all medical devices. 

This report may be viewed as a companion document to the FDA booklet, Write It Right: 

Recommendations for Developing User Instruction Manuals for Medical Devices Used in 

Home Health Care. That booklet provided guidance for the entire process of producing an 

instruction manual, from initial planning to dissemination of the final product. This report 

focuses on a more general aspect of that process, the underlying principles of instruction, 

human factors, and cognitive psychology that are involved in designing effective labeling for 

medical devices. 

This project viewed medical device labeling in terms of content and presentation 1 format. 

Content refers to the types of information that should be included in instructional material. 



Presentation / format refers to the manner and style in which that information is conveyed. 

When used together, they contribute greatly to the development of effective Labeling for medical 

devices. Content and presentation / format are discussed in this report in terms of the following 

areas: 

Content 
Organization 

Background Information 

Procedures 

Risk Communication 

Supplementary Information 

Presentation 1 Format 
Language and Readability 

Illustrations and Graphics 

Highlighting 

Typography and Legibility 

Physical Characteristics 

Research in document design, human factors, and cognitive psychology in each of these aireas 

has been summarized and integrated to provide principles of effective medical device labeling. 

A reference list of articles and books is provided after the discussion of each area. The 

bibliography at the end of this report contains a complete set of references for each area. A third 
section of this report discusses topics that are related to medical device labeling, although not 

central to the main concerns of this report. These topics include instiuctional theory, methods 

for evaluating medical device labeling, alternative instructional media, and regulations, 

standards, and guidelines for medical device lab&ng. 

Organization 

Organization refers to how topics in labeling are arranged in relation to each other. Organization 

is a major determinant of how well labeling can be understood and followed. In general, 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 procedures for operating and maintaining the device. Sections discussing possible 

health risks and device troubleshooting are often needed, too. 

Titles, headings, subheadings, and summaries are examples of organization elements. They aid 

rapid location of information, improve retention of device operation, motivate users to use to 

labeling regularly, and emphasize the order in which procedures are performed. Organization 



elements such as tables of contents and margin index tabs help readers locate specific topics. 
They also promote an understanding of how procedures are related to each other. 

The table of contents from the model lens care booklet, displayed below, shows how 

descriptive titles for headings and subheadings communicate the content of each section. These 

titles correspond word-for-word with the headings and subheadings in the booklet text. 

Organization Example 

TABLE OF CONTENTS 

Lens Care Chart ................................................................... 2 

Introduction ............................................. ......................... 3 

General Prtcautions .................................................................... 4 

Putting On Lenses ....................................................................... 9 

Taking Off Lenses ...................................... . ............................ 17 

Cleaning and Disinfection ................................... . ...................... 21 

Cold (Chemical) Disinfection ... . .. . . . . .. . . . . . . . . . . . . .. . ... ... .... . . .  . 26 

Heat (Thermal) Disinfection ................ ........................ 28 

Emergency Heat Disinfection .............................. ............ 30 

Enzyme Cleaning ........................................................ 32 

Lens Case Cleaning and Diiiffcction .... .............................. 33 

What To Do When You Have Problems While Wearing Lenses ........... 35 

Organization References 

Asubel, D.P. (1960). The use of advance organizers in the learning and retention of 
meaningful verbal material. J o u m l  of Educational Psychology, 51,267-272. 

Blaiwes, AS.  (1974). Formats for presenting procedural instructions. J o u m l  of Applied 
Psychology, 59, 683-686. 

Hartley, J., & Jonassen, D.H. (1985). The role of headings in printed and electronic text. In 
D.H. Jonassen (Ed.), The technology of text, Vol. 2. Englewood Cliffs, NJ: Educational 
Technology Publications. 

Hartley, J., & Trueman, M. (1981). The effects of changes in layout and changes in wording 
on preferences for instructional text. Visible Language, XV, 13-3 1. 

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



Mayer, R.E. (1979). Can advance organizers influence meaningful learning? Review of 
Educational Research, 37.37 1-383. 

Tips on Organization 

Organize labeling topics according to device operation and 
maintenance requirements 

Separate different sections by titles, headings, and subheadings 

Advance organizers, such as tables of contents, aid user 
understanding by delimiting major sections of labeling 

Background Information 

Background information consists of information that device users should know before 

operating a medical device. Present background information early in labeling, before the 

procedures on how to operate and maintain the device, and keep it in a separate section. This 

prevents background information from distracfing users while they operate a device. 

Background information includes the following elements: 

Intended Purpose of the Device Device Components 

General Warnings Conditions of Device Use 

Supplies and Materials User Preparation 

Intended Purpose of the Device 

Describe the purpose of the device, the medical need of persons who use it, and indications for 

using it. Explain how the information supplied by the device should be used under the direction 

of a health care professional to monitor or treat medical conditions. 

Device Components 

Describe each device component and its function in enough detail so the device user can 

understand how the device operates. Furnish a device illustration with each component clearly 

labeled along with the text description. Stress the need for users to familiarize themselves with 

device components before using the device. 



If the device is electronic or mechanical, provide explanations for all major device features and 

operations, such as: 

Operating modes 

Display messages 

Control actuation 

Battery loading and testing 

Cleaning and maintenance 

Calibration 

General Warnings 

A warning is a statement that makes a device user aware of the fact that a severe adverse health 

consequence can arise from device use. General warnings consist of crucial information needed 

before operating a device. An example of a general warning is the need to stop using a device if 

certain symptoms arise. State general warnings about device use at an early point in the 

labeling. (In contrast, state specific warnings in the appropriate procedure sections, just before 

the step to which they apply.) Discuss hazards associated with noncompliant device use a d  

pitfalls in interpreting test results. Avoid technical jargon so that the lay user can understand the 

warning. Present warnings in special formats that draw attention to them. The Presentation / 

Format section of this report discusses several possible formats for warnings. 

Conditions of Device Use 

State the conditions required to operate a medical device safely and reliably. Discuss any 
C 

conditions that can impair device operation, such as excessive temperature or humidity. 

Otherwise, users may operate a device under coriditions that produce faulty device operation or 

inaccurate test results. State the consequences of operating a device under unacceptable 

conditions. Discuss storage conditions, emphasizing those conditions that could damage the 

device. Provide information about special handling of the device or its supplies as appropriate. 

Supplies and Materials 

Describe and illustrate all supplies and materials needed to operate or maintain a device. Specify 

quantity, size, and type for all supplies needed, whether or not they accompany the device. 

User Preparation 

Tests performed by some medical devices require that certain items either be ingested or not be 

ingested prior to or during the test. Make sure the labeling makes this requirement clear. 



Background Information References 

Bailey, R.W. (1989). Human pqformunce engineering (2nd 4.). Chapter 20: Documentation. 
Englewood Cliffs, NJ: Prentice Hall. 

Savol, R.M., Charles, H.C., Daniel, A., Kafka, M.T., Romano, R.M., Thilman, D., 
Tomaszewski, J.P., & Vetter, C. (1989). Labeling of home-use in vitro testing products. 
Proposed Guideline. National Committee for Clinical Laboratory Standards (NCCLS) 
Document GP 14-P, Vol. 9, No. 8. Draft version. 

Tips on Background Information 

Provide basic information about the purpose of device 

Provide general information about how to use the device 

State general warnings and precautions 

List and illustrate supplies needed to use the device 

Procedures 

A procedure is a set of steps that tells the user how to operate or maintain a medical device. 

State procedures in short sentences and familiar words; otherwise, user error is likely to occur. 

A procedure may be accompanied by a rationale or further explanation that directs user 

performance. For example, tips about potential pitfalls in device operation can help the user 

avoid mistakes. Make this information brief and locate it next to the relevant step. 

Preinstruction Statement 

Provide a statement emphasizing the need to carefully read all instructions before using a device 

at the beginning of labeling. A reference source such as a customer assistance telephone 

number is also useful at this point. 

Step-by-step Instructions 

Procedures should be broken down into a series of short, discrete steps instead of a single long 

paragraph. This makes it easier for device users to perform the correct actions while refemng 

to the labeling. Each procedure may include the following information: 

Conditions under which the procedure should be performed 

Supplies and equipment needed 



Timing requirements for timecritical steps 

Factors that influence device use or test results 

Examples to clarify text and illustrations, as needed 

The following example of a procedure comes from the model lens care booklet: 

Instructions Example 

STEP 5 - Place Lens on Your Eye 

Place your lens on the tip of your index 
finger. 

Hold down the lower eyelid with the middle 
finger of the same hand and look up. 

Place the lens on the lower portion of the 
white part of the eye. 

Look down and remove your finger from the 
lens. The lens should then center itself. 

Reading and Interpreting Test Results 

Include a description of how test results should be read and interpreted. The following 

elements are essential to this description. 

Cautionary Notes on Reading Results. Explicitly state any conditions that can influence 

the reading of test results. Examples of these conditions include timing of reactions, and 

temperature and lighting conditions under which results are read 

Reading Results. Describe fully the p r d u r e  for obtaining test results. If a mathematical 

computation is required, furnish an example. 

Interpreting Results. Interpret the meaning of all possible test results. The proper treatment 

of ambiguous results as well as the limitations of the test are important to consider when 

interpreting results. State the range of acceptable results so that invalid results can be detected. 

Acting on Results. Describe the action to follow for a given result. Examples include 

seeking advice from a health care professional or retesting to confirm a test result. Make the 

user aware of the possibility of obtaining invalid results, the hazards associated with acting on 
them, and ways to detect them. 



Procedures References 

Carroll, J.M., Smith-Kerker, P.L., Ford, J.R., & Mazur-Rimetz, S.A. (1987-1988). The 
minimal manual. Human-Computer Interaction, 3, 123- 153. 

Charney, D.H., Reder, L.M., & Wells, G.W. (1988). Studies of elaboration in instructional 
texts. In S. Doheny-Farina (Ed.), Eflective documentation: What we have learnedfrom 
research. Cambridge, MA: MIT Press. 

Hartley, J. (1978). Designing instructional text (pp. 101-1 11). London: Kogan Page. 

Hartley, J. (1990). Is this text any use? Methods for evaluating text. In J.R. Wilson and E. N. 
Corlett (Eds.), Evaluation of 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 

Emphasize actions and skills involved in medical device use. 

Specify required steps and neixssary testing conditions. 

Specify necessary supplies and materials. 

Do not dilute pn>cedures with excessive justif~cations and rationales. 

Risk Communication 

Risk communication tells the device user about the potential hazards of operating a dev,ice and 

how to minimize them The National Research Council (1989) identified several risk 

communication content areas that are especially important to medical device labeling. They 

include harmful effects that can occur as a result of using a device, the incidence of harmful 

effects, and environmental factors that influence device use. These areas take many factors into 

account, including device operational features and requirements, user group characteristics, 

conditions under which a device is used, and the type and incidence of harmful effects 

associated with device use. 

Risk Communication References 

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

Ryan, J.P. (1991). Design of warning labels and instructions. New York: Van Nostrand 
Reinhold. 



Wogalter, M. S., Allison, S. T., & McKenna, N. A. (1989). Effects of cost and social 
influence on warning compliance. H u m  Factors, 31, 133- 14.0. 

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, S.L., & Wogalter, M.S. (1988). Memory of instruction manual warnings: Effects of 
pictorial icons and conspicuous print. In Proceedings of the Human Factors Society, 32nd 
Annual Meeting (pp. 905-909). Santa Monica, CA: Human Factors Society. 

Tips on Risk Communication 

Do not minimize harmfhl effects associated with device use. 

Include incidence of harmful effects if known. 

Provide remedies for harmful effects or refer to appropriate authority. 

Describe environmental factors that influence operators and devices. 

Supplementary Information 

Supplementary information consists of information that the device user will find helpful over 

the course of time of using a device. It can include information about the device, a means for 

recording test results, and a description of the treatment or monitoring regimen that the device 

user is following. Supplementary information is hften best presented in a table rather than as 

text. This helps the device user to rapidly and easily locate specific items of information. 

Device Information 

List the complete brand name, model number, and date of manufacture of the device. Include 

the name, address, and telephone number of the device manufacturer and distributor so that the 

device user can obtain more detailed information about the device. 

Record of Test Results 

Many devices measure some physiological or biochemical process in a series of tests over an 
extended time period. In these cases, include a form for recording the date, time, and results of 

each test. This record can be used by a health care professional in diagnosis and treatment. 

The following example comes from the model lens care booklet. It illustrates the type of 

supplementary information that device users often find to be valuable. 



Supplementary Information Example 

LENS OWNER LENS CARE PRACIlTIONER 

Name Name 
Street Street 
City / State / Zip City / State / Zip 
Phone Phone 

Lens Prescription Prescription Date 

LENS I TYPE I POWER I DIAMETER BASE ! CURVE 

BIGHT ! I ! ! ! 
J .EFT ! 1 ! ! ! 
APPOIIaMFN'SCHEDULE LENS MANUFACXURJXS PHONE NUMBER 

Date Time 

Date Time Type of Disinfection System (check one) 

Date Time Cold (Chemical) 

Date Time Heat (Thermal) 

Tips on Supplementary Information 

Provide specific, complete identification information about the device 
Include name, address, and telephone number of the device manufacturer 

Provide adequate spacefor recording information specific to the patient 
and his or her health care regimen such as visits to a health care professional. 



Language and Readability 

Language is the correct, succinct, and clear use of words in order to convey information. 

Readability is the relative ease with which text can be understood. In terms of medical device 

labeling, good language and readability amount to stating instructions simply, directly, and 

unambiguously. They minimize reading effort and make labeling understandable to as many 

readers as possible. 

Each procedure should consist of short, concise sentences written in simple, familiar words. 

Split procedures into several short paragraphs instead of using a smaller number of longer 

paragraphs; this improves comprehension and reading speed. Use the active voice rather than 

the passive voice. Do not dilute procedures with lengthy justifications and rationales; they draw 

the reader's attention from the procedural steps. Minimize technical terminology, polysyllabic 

words, and complicated expressions. 

Readability, often neglected by authors of medical device Iabeling, assesses how hard 

instructions are to read. Readability measures depend on writing style (word use, sentence 

characteristics) rather than on content. Write labeling so that its readability lies below the user 

group's reading grade level. The sixth grade level is a good target for readability. Labeling 

written at this level can be understood by most device users. 

~ a n ~ u a g e .  and, Readability References 

Bailey, R.W. (1989). Human perfomurnce engineering (2nd ed.). Chapter 20: Documentation. 
Englewood Cliffs, NJ: Prentice Hall. 

Coke, E. U. (1976). Reading rate, readability and variations in task-induced processing. 
Journal of Educatiorurl Psychology, 68, 167-173. 

Coleman, E.B. (1962). Improving comprehensibility by shortening sentences. Journal of 
Applied Psychology, 46, 13 1-1 34. 

Gunning, R. (1968). The technique 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 fonnulas 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, J.A. (1986). Technical writing (5th ed.). New York: Holt, Rinehart, 
and Winston. 



Monteith, M. K (February, 1980). How well does the average American read? Some facts, 
figures, and opinions. Jounuzl of Reading, ERIURCS, 460-464. 

Strunk, W., & White, E.B. (1979). The elements of style. (3rd 4.).  New York: Macmillan. 

Wright, P., & Threlfall, M.S. (1980). Reader's expectations about format influence the 
usability of an index. Journal of Research Communication Studies, 2,99-106. 

Tips on Language and Readability 

Write short, direct sentences 

Use the positive, active voice 

Use short, simple, familiar, non-technical words 

Keep readability at or below sixth grade level 

Illustrations and Graphics 

Illustrations and graphics consist of photographs, drawings, cartoons, tables, and graphs. 

They should simplify medical device operation by augmenting text descriptions. Illustrations 

and graphics are usually remembered better than words. They also reduce readers' reliance on 

text, a decided advantage for poor readers. 

In most cases, do not include illustrations if they simply repeat the text. Instead, use them to 

show aspects of device operation that are hard to express verbally. Locate illustrations and 

graphics next to the relevant text. This keeps the reader's eyes from jumping around the page 

from the text to the accompanying illustration. Take particular care to ensure that illustrations 

accurately correspond to the related text description. 

Illustrations should be clear, simple, and uncluttered. Each illustration should convey only one 

idea; this reduces user error. Photographs convey the exact appearance of objects and show 

them in three dimensions. Line drawings emphasize specific details and object dimensions 

(Bailey, 1989). 

Color illustrations are generally preferred over black and white illustrations. They attract and 

hold readers' attention better due to their lifelike character and greater conspicuity (Marcus, 

1992). Research conducted as part of this project found a strong subjective preference for color 

illustrations. This preference resulted in more attention being given to instructions with color 

illustrations. At the same time, however, no definite link has been established between the use 



of color and improved task performance, although color used in conjunction with other 

highlighting techniques does promote improved memory for task features (e.g., Young & 

Wogalter, 1988). 

The flow chart below, developed as part of the model lens care booklet, shows the 

effectiveness of illustrations in medical device labeling. A flow chart is a graphical way to 

depict procedures. It neatly summarizes the complete set of procedures involved in cleaning 

and disinfecting soft contact lenses. It is a valuable memory aid for experienced users who are 
already familiar with lens care procedures. 

I Graphics Example* 

I t ~ x a c t  wording may differ, depending en lens cart system. 

Illustrations and Graphics References 

Barker, E., & Krebs, M.J. (April 1977). Color coding effects on h u m  pe$omnce: An 
annotated bibliography. Arlington, VA. Office of Naval Research. 

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

Houghton, H.A., & Willows, D.M. (Eds.) (1987). The psychology of illustration, Vol. 2, 
Instructional issues. New York: Springer. 

Jonassen, D.H. (1982). The technology of text. Englewood Cliffs, NJ: Educational 
Technology Publications. 



Lewis, E. ( 1988). Design principles for pictorial information. In S. Doheny-Farina (Ed.), 
Effective documentation: What we have leanzedfrom research. Cambridge, MA: MJT 
Press. 

Marcus, A. (1992). Graphic design for electronic documents and user interfaces (Ch. 4, Color, 
pp. 77-96). New York: ACM Press. 

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

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

Twyman, M. (1985). Using pictorial language: A discussion of the dimensions of the problem. 
In T. M. Duffy & R. Waller (Eds.), Designing usable texts @p. 245-3 12). New York: 
Academic Press. 

Willows, D.M., & Houghton, H.A. (Eds.) (1987). The psychology of illustration, Vol. 1, 
Basic research. New York: Springer. 

Winn, W.D., & Holliday, W.G. (1982). Design principles for diag- and charts. In D.H. 
Jonassen (Ed.), The technology of text. Englewood Cliffs, NJ: Educational Technology 
Publications. 

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

Young, S.L., & Wogalter, M.S. (1988). Memory of instruction manual warnings: Effects of 
pictorial icons and conspicuous print. Proceedings of the Human Factors Society, 33rd 
Annual Meeting. Santa Monica, CA: Human" Factors Society. 

Tips on Illustrations and Graphics 

Use illustrations and graphics to augment and clarify text 

Depict only one step in each illustration 

Place illustrations and graphics next to relevant text 

Ensure that illustrations are clear and clean 

Use photographs for realism 

Use line drawings to capture details 

Highlighting 

Highlighting emphasizes important aspects of medical device operation by calling attention to 

them visually. Highlighting techniques include the use of color, bold face, underlining, reverse 



printing, varied font styles, boxing-in of text, offsetting borders and backgrounds, and white 

space. Highlighting provides visual relief, stresses important points, and sets off sections and 

subsections of text. Highlighting should be applied consistently throughout a given piece of 

labeling. Take care not to overuse it, or its impact will be lessened. 

White Space 

Use white space between sections to improve the appearance of a document, make it easier to 

read, and emphasize divisions between major procedures. Take care to not use excessive white 

space between lines of text. Too much white space between limes impairs reading speed, 

comprehension, and legibility. Excessive white space also increases printing costs and makes a 

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

lines is too small, the lines will blur together for many readers, especially those with 
vision. Labelin with insuffi~iept yhite s ace pften. looh cmpped aqd 1s hard to reaS"&te 
space can also k used to d e h t  &fferen!sectrons m a set of mstrucbons. It can draw the 

reader's attention to parts of labeling the author wishes to emphasize. For example, white space 

can lead the reader to specific places in the instructions in this fashion. The eye skips over areas 
that the author wants the reader to ignore and instead focuses on important information about 

how to operate or maintain a medical device. 

Boxing-in and Bolding 

Other highlighting techniques such as boxing-in and bolding can emphasize critical 

information. The following examples were taken from the model contact lens instruction 

booklet developed in this project: 

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

Immediately call o r  visit your eye 
care practitioner for persistent 
symptoms of any eye discomfort, 
watering, vision change, o r  redness. 



Highlighting References 

Fowler, R.L., & Barker, A.S. (1974). Effectiveness of highlighting for retention of text 
material. Journal of Applied Psychology, 59,358-364. 

Hartley, J. (1978). Designing instructional text (pp. 59-66). London: Kogan Page. 

Hartley, J. (1980). Space and structure in instructional text. In J. Hartley (Ed.), The 
psychology of written communication (pp. 127-144). London: Kogan Page. 

Hartley, J., Bartlett, S., & Branthwaite, J.A. (1980). Underlining can make a difference- 
sometimes. Joumal of Educational Research, 73,218-224. 

Marcus, A. (1992). Graphic design for electronic documents and user interfaces. New York: 
ACM Press (Ch. 4, Color, pp. 77-96). 

Miller, L. (February 199 1). Do the white thing. Macintosh Magazine, 48-50. 

Tips on Highlighting 

Leave ample white space between lines and at margins and borders 

Use offsetting borders or backgrounds 

Boldface, italics, color, and reverse printing emphasize important steps 

Section headings and subheadings clarify the organization of labeling 

Boxing-in emphasizes warnings and other critical information 

Typography and Legibility 

Typography is the arrangement, style, and general appearance of material printed from type. It 

encompasses various characteristics of print, including type fonts, type size, and type styles. 

Correct typography increases the legibility of a document, minimizes fatigue, maximizes 

information transmission, and helps the device user locate desired information (Simpson & 

Casey. 1988). 

Legibility determines the ease with which reading material can be accurately perceived under 

device operating conditions. It is an important factor in medical device labeling, especially 

when devices are operated by persons who, because of age or physical condition, suffer 

impaired vision. Legibility is closely related to typographical features. For example, type size, 

type style, and line width tend to interact to determine the legibility of a document. 



Type Size 

Use a large enough type size for the labeling to be legible to the intended user audience. 

Because many medical device users are older people, type size is an especially important 

feature of medical device labeling. 

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

10-point type is an acceptable minimum size for general audiences, but not for the elderly. 

12-point type is an excellent compromise between the need to conserve space and to present 

legible instructions. Twelve-point type is also the best overall size for visually impaired 

persons and the elderly. 

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 type fonts in common use are about equally legible, although Times Roman is perhaps 

the least fatiguing (Simpson & Casey, 1988). Serif type is easier to read than sans-serif type. 

(A serif is a fine horizontal lime finishing off the main stroke of a letter.) Use serif type 

whenever possible. Labeling printed in several different fonts retards reading speed. 
Use a common font consistently throughout a document. M i n i m i z e  the use of 

multiple fonts . 

Line Length 

Long line lengths are the norm for non-instructional, narrative writing printed on standard 

letter-size paper, such as this report. 

The best line length for an instruction booklet printed in 12-point 

type is 4.0 + 1.25 inches. Longer lines may strain the eye as it 

scans across their entire length, making it easier to jump to the 

wrong next line. This is an especially crucial consideration for 

medical devices, where the steps of each operating procedure 

must be performed in their correct sequence. 

Shorter lines (less than 2.5 inches) 

slow reading due to the large 

number of back-and-forth eye 

movements required while reading 



even a single sentence. Curtail or 

eliminate the use of shorter lines. 

All Capitals and Italics 

TEXT PRINTED IN ALL CAPlTAL m R S  INTERFERES WJTH LEGIBILITY AND 

TAKES UP MORE SPACE. IT ALSO SLOWS READING SPEED (BY AS MUCH AS 20%, 

TINKER, 1963) BECAUSE THE SHAPES OF THE LElTERS DO NOT VARY GREATLY. 

Similarly, use italicized type sparingly because it also retards reading speed. 

If used judiciously, however, ALGCAPKALS and italics can highlight important text. 

The following example of the proper use of allcapitals is from the model lens care booklet 

ALL-CAPITALS Example 

This booklet explains how to take care of your 
soft contact lenses. 

READ THIS BOOKLET CAREFULLY from 
beginning to end. KEEP IT to help answer 
questions about your lens care. 

If you have more questions about care and 
wear of soft contact lenses after reading this 
book, call or visit your eye care practitioner. 

Ragged right margins make labeling easier to read than right-justified text. Readers can keep 

track of their place because the right profie helps distinguish one line from another. The eye 

does not have to adjust to variable spacing between words as it does with right-justified lines. 

Proportional spacing produces uniform spacing between letters within a word. 

Black print on a white background is a universal standard for print contrast. Minimize the use 

of hyphenation; it requires the reader to remember the last syllable on the previous line. 

Persons with limited vision or poor memory often find this to be difficult. 
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Tips on Typography and Legibility 

Use adequate type size (12 pt. is the best all-around type size) 

Use serif type for text and sans serif for titles and headlines 

Proportional spacing is important for ease of reading 

Maintain high print to background contrast ratio 

Keep line length short enough for reading ease 

Ragged right margins are preferred 

Minimize hyphenations, especially in short words 

Use words in all-capitals and italics judiciously 

Physical Characteristics 

Physical characteristics of labeling influence its ease of use and subjective appeal. Documents 

should be compact, accessible, and easily used under actual device operating conditions. These 

factors contribute to the extent to which labeling is read, comprehended, followed, and 

retained. Desirable physical characteristics for medical device labeling stem from two factors: 

(a) how the document will be used and (b) the updating requirement. 



Documents such as technical manuals are typically used when a device is not being operated. 

These documents are often book length and should be sized accordingly. Other documents, 

such as operator's booklets and quick reference guides, are used while operating a medical 

device. They must be designed for ease of access and use, which necessitates a smaller format. 

Updating a document involves adding or deleting pages. Ring binding is ideal for meeting this 

requirement. Spiral binding is preferable for documents that will not be modified (Simpson & 

Casey, 1988). All documents should lay flat without assistance so that users can have both 

hands free to operate the device. 

Paper with a dull finish is better than glossy paper, which can produce a distracting reflection 

into the eye. Paper should be heavy enough to prevent show-through. 
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Tips on Physical Characteristics 

Use an orientation that allows text and graphics to be displayed together 

Make size appropriate to purpose 

Use binding type appropriate to updating requirement 

Ensure that document will lay flat 

Paper should have a dull finish and not show through 

Instructional Theory 

Much research has been conducted on the theoretical bases of teaching people to operate 

devices. Specific details of these theories lie beyond the scope of this report. It is appropriate to 

mention instructional theory, however, because it has influenced the principles of medical 

device labeling presented in this report. The references listed below are most relevant to 

medical device labeling. The bibliography contains papers related to more theoretical topics 

which are nonetheless applicable to labeling design, development, and evaluation. 
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Evaluation of Medical Device Labeling 

Labeling for a medical device that has been approved by FDA should undergo premarket 

testing and evaluation. pretesting involves the systematic collection of data from members of 

the intended user group on various characteristics of the labeling. Pretesting can i d e n m  

specific strengths and weaknesses of labeling. Use the findigs from pretesting to improve 

labeling before the device is brought to market. 

Pretests of labeling should focus on one or more of the following areas: user comprehension, 

user performance, acceptability, and credibility. Focus on the characteristics of the intended 

user group to make the labeling most effective for them. A major shortcomings of much 

medical device labeling is that it has not been written with the target users in mind. 

Consequently, users have often misunderstood or been unable to comprehend labeling. 

Several methods can be used to pretest medical device labeling, 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 



possible. The accompanying reference list contains representative articles and monographs that 

illustrate how these methods are used to assess, evaluate, and improve medical device labeling. 
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Alternative Instructional Media 

This report has been concerned exclusively with printed labeling as the means of inst~cting 

persons to operate medical devices. The instructional value of media other than printed labeling 

has received little research attention to date. Yet preliminary fmdings are noteworthy. For 

example, participants in the user observation studies of this project preferred individual 

demonstrations and videotapes over printed labeling. And multimedia instructional packages 

produce more compliant performance than any single instructional medium. Thus, although 

printed materials play an important role in teaching people how to operate medical devices, 

alternative media merit investigation. The following reference list provides a sampling of 

research on media other than printed labeling. 
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Regulations, standards, and guidelines help ensure that medical devices are designed, 

manufactured, and used in a safe and effective manner. Regulations are rules, restrictions, or 
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