Attribute: Components

CODEBOOK- Format

Concept

Components

CODEBOOK DEFINITION

Specific information content included in PG: PG may
contain discharge criteria, immediate treatment flow,
mild/moderate severity treatment, panic thresholds,
strategies to minimize readmissions, severity scoring
system, references, etc. (1, 2). Shaneyfelt et al's (2008)
recommendations for guidelines - specify purpose,
rationale, participants in development process, targeted
health problem, targeted patient population, intended
audience, etc.

OPERATIONALIZATION - “How-to”

How-to:

References, while important, are not necessary at the
time of patient treatment (1).

Shortcuts in CPGs (and assessment of them) that do
not highlight health conditions and interventions,
patients and practitioners, and benefits and harms will
leave the clinician open to misapplication of guidelines
in clinical practice (3).

Overview material (structured abstract that includes the
guideline's release date and print and electronic
sources), name and institutional affiliation of adaptation
panel; Introduction and background; Scope and
purpose; Target audience of the guideline; Target
population; Health questions; Recommendations (risks
and benefits associated with the recommendations,
specific circumstances under which to perform
recommendations, strength of recommendations based
on stated recommendation grading criteria if used);
Supporting evidence and information for the
recommendations (panel rationale behind the
recommendations, presentation of additional evidence
and/or the results of the updating process, how and
why existing recommendations were modified; External
Review and Consultation process (who was asked to
review it, what process was followed, discussion of
feedback and what was incorporated into the final
document); Plan for scheduled review and update;
Algorithm or summary document; Implementation
considerations; Glossary; References;
Acknowledgement of source developers; List of panel
members and their credentials, declaration of conflicts
of interest; List of funding sources; Appendix describing
adaptation process (2).

Examples:

We found that physicians find strategies to minimize
readmits/encourage self-management and immediate
treatment flows to be the most useful information
content included in PG (1).

PG accompanied by a general introductory section that
explains the need for the proposed guidelines and the
process by which they were developed. This section
informs those who review the document about the
rationale for creating the proposed guidelines and the
steps taken in their development (4).

CONTEXT

Medicine
(1-3)

Medicine/Psychology
(4)

RELATIONSHIP WITH UPTAKE

* None.




Include Logo

Abstract

Short summary of
principal
recommendations

Recommendation sets

Key features

Definitions

Strategy to ensure recognizeability of guidelines include
an abbreviated formats and consumer information, logo
clearly displayed (5).

To mean short precise with guideline information (i.e.
"brief summaries") (6).

Can be consulted in clinical practice, underpinned by
detailed documentation about the process of guideline
development and the scientific basis (7). There must also
be a summary of the PG that can be easily read (8).

Collections of decisions that are to be applied to
specific situations or as processes that specify
activities that take place over time. Recommendation
sets are organized according to a computable
formalism (10).

Recommendations that are essential to the whole
guideline and to the ultimate goals (11). It is a central
element in the guideline (12) and include those that
have the most significance in the care of patients (13).

A definition of terms should be included, particularly
when terms are not commonly used or when common
usage varies or is imprecise. Definitions may be
provided in the text or in a glossary of terms (4).

Examples:

® Visual recognition of guideline documents within New
Zealand appeared to be low with confusion.
How-to:

® Brief summaries or algorithms with links to more
extensive explications of guidelines could present the
most pertinent information concisely, while not
compromising comprehensiveness (6).
Examples:

® Many detailed best practice guidelines will be pages
long. In order for practitioners to follow the
recommendations without difficulty, there must also be
a summary that can be easily read (8).

Examples:

® Authors discuss recommendation sets as either
consisting of "activity graphs" that represent guideline-
directed processes or "decision maps" that represent a
temporal recommendations or recommendations
involving decisions made at one time point (10).
How-to:

¢ Differentiating major recommendations from other
recommendations (14).

* None.

Medicine

®)

Medicine

(6)

Medicine

()

Paediatrics

(8)

Medicine
(10)

Medicine
(11-14)

Medicine/Psychology
4)

® Confusion between evidence based
guidelines and quasi guideline or other
information produced and disseminated (5).
* None.

® Recommended summarizations help to create
more clarity for patients (9).

* None.

* None.

* None.




Attribute: Presentation

CODEBOOK - Format

Concept

Presentation

CODEBOOK DEFINITION

Presentation: Clinical practice guidelines should be
presented in a user-friendly format (14, 15), be clearly
understandable (16, 17), provide summaries (18) and be
able to convert to many formats such as paper or
computerized-based (19).

OPERATIONALIZATION - “How-to”

How-to:

® Using bullet points, heading, and boxes with
key points to improve clarity (20-22).

®  Writing of summaries is mentioned in 4/6
handbooks. Algorithms are also useful tools
that can improve guideline utilization (23).

Examples:

¢ Example: The BTS guideline's innovative
stepped approach simplified classification and
treatment of asthma. Thus, instead of a
complicated disease with several treatment
options (difficult), there were a few sub-
diagnoses ('steps') with few treatment options
(simple) (24).

® Checklist for WHO treatment guidelines -
presentation, clarity section (16).

® Visual perspective: Refers to how a given
visual representation changes the relationship
between visual information and the decision
maker. How to: It is determined by task
variables, such as whether a representation
can be manipulated by the user (i.e., its
interactivity) and the extent to which a
representation allows the user to see
contextual and/or detail information (i.e., the
depth of field). Task variables are general
characteristics of information environments,
including how much information is presented
and how the decision maker can interact and
respond to information.

® The structure and format of the full guideline
are at the discretion of the NCC, but core
elements should be as follows:
* a summary section containing:
- all the recommendations, highlighting the
recommendations that are key priorities for
implementation and the reasons for selecting
them.
- the algorithm(s).
« an introduction, containing information on:
- funding.
- GDG membership.
- epidemiological data.
- aim and scope of the guideline.

CONTEXT

Medicine
(14-20, 22, 24, 26)

RELATIONSHIP WITH UPTAKE

Computerization of CPG can improve their
level of use and their impact on clinical
practice (19).







Elements of Document Layout: Visual elements; Length

Concept

Ease of finding
information

CODEBOOK DEFINITION

Ease of finding information: Once the information is at
hand, how easy it is to find the knowledge needed in the
resources is also important (27).

Visual priming:

® Visual Priming: Priming refers to changes in a
person's ability to identify an object as a result of a
specific prior encounter with the object. Visual
priming refers to changes in a person's ability to
identify an object as a result of a specific prior
encounter with the visual displays associated with
the object (i.e., visual priming enhances a person's
awareness of an object by making the object more
noticeable visually). Changes in a person’s ability to
identify an object as a result of a specific prior
encounter with the visual displays associated with
the object (28).

o Categorical priming:

Categorical Priming: Priming refers to changes in
a person's ability to identify an object as a result of
a specific prior encounter with the object.
Categorical priming is one of different types of
visual priming, which shares the same underlying
mechanism as visual priming. Exposure to these
types of visual priming increases the awareness of
a primed object. Categorical priming focuses on
categorical selections of information that prime
awareness of this information (28).

o Visual imagery:
Visual Imagery: Pictures are extremely vivid stimuli

compared to words (29).

Accessibility:

® Due to the short time frame and sheer volume of
decisions (30), guidelines that are acceptable to
clinicians must be easily accessible at precisely the
right time (31).

OPERATIONALIZATION - “How-to”

How-to:

Road testing guidelines before publication can help
identify impractical recommendations (5).

Visual priming enhances a person's awareness of an
object by making the object more noticeable visually.
Visual priming can influence how a person understands
the information primed visually because awareness can
activate previously learned knowledge about similar
disclosure information thereby influencing the
understanding of the information (28).

Use of numbered chapters and corresponding
numbered headings helps readers to navigate the
document. A maximum of four levels of numbered
heading (for example, 2, 2.1, 2.1.4, 2.1.4.2) should be
used in the full guideline. For unnumbered headings,
use the same style (such as bold or italic) to denote the
same level or type of heading in each section or
chapter (25).

Examples:

Research has also found that people often used a
shortcut strategy, processing information based on the
pieces of information most easily retrieved from
previous knowledge (32).

Relevant content was often dispersed among different
subsections throughout the report. Topics related to
inhaled corticosteroids (ICSs) are treated in at least five
separate sections, spanning more than 120 pages (33).

The PG does not have an index, so it is not possible to
search the printed document by subject. The Table of
Contents is highly detailed, but topics are listed in order
of appearance, rather than alphabetically. For example,
it is not possible to use the Table of Contents to locate
a discussion about one of the most important concerns
the site physicians had, which was how to determine
the patient's current treatment step. The report is
lengthy; because there is no index, it is difficult to
locate the exact place where detailed information on a
particular topic is discussed (33).

For quick reference, it is necessary to allow doctors to
find essential information easily through quick scanning
when they are meeting a patient and want to confirm
something (34).

CONTEXT

Cognitive Ergonomics
(31)

Finance
(28)

Health Policy
(30)

Marketing
(3%)

Medicine
(5, 27, 33, 36)

Psychology
(29)

RELATIONSHIP WITH UPTAKE

Format elements of implementability are
those that influence accessibility and ease of
use, which may overcome attitudinal barriers
of guideline adoption, and appear to be
important to all stakeholders (36).

When the information is primed visually, the
information becomes more accessible and
more likely to play a role in the subsequent
understanding of the information (28).

Pictures are quicker and easier for
consumers to process in a low involvement
situation, and may attract consumer attention
and set expectations for content (35).




Visual elements

Length

Recall is better for verbal stimuli when the copy is on the
right-hand side and better for non-verbal stimuli when it is
on the left, which imply that to maximize consumers'
recall, pictorial elements such as product photography
should be positioned on the left-hand side of the
package, and text on the right (35). The recall of

package elements is likely to be influenced by their lateral

position on the package as well as font size, and colour
(35).
Viewing information: one screen
® Healthcare knowledge workers are used to dealing
with large volumes of data. In general, these users
prefer viewing more information on a screen over
scrolling or paging for more information (37).

Concise:

® Concise: PG were designed, piloted and presented
in a clear and concise format to improve readability
(38).

Length:

¢ Length: Guidelines need to be short, succinct (6,
39) and not too long (40) with too much information
due to time constraints on physicians (41-43).

Spacious layout:

® Attractively designed, user-friendly formats are
advocated with spacious layout where possible
(44).

* None.

How-to:

The majority of physicians preferred a guideline format
that was short, concise, and easy to use, rather than a
full text document (preferred by only 16% of
physicians) (6).

The desire for short, succinct guidelines is of particular
note because many published guidelines are presented
as lengthy monographs (6).

Examples:

Example: The modal response for the maximum text
length of a guideline to which physicians would refer was
two pages. Forty-nine percent stated that guidelines
would ideally be available from a published compendium
similar to Physician's Desk Reference. 43% of
respondents reported that it would be useful if clinical
guidelines were a component of an EMR (6).

Marketing
(3%)

Medicine
(6, 38-41, 45)

Medical Computing
(37)

* None.

® Presentation of data in a way that facilitates
assimilation and interpretation of the data is
necessary and desirable (37).

® PG were designed, piloted and presented in
a clear and concise format to improve
readability (38).

® The volume of data may overwhelm the
ability of the user to glean relevant and
significant information (37).




Sub-attribute: Structure

Structure: High-level categorization of the components of Design
a recommendation and how recommendations relate to (34, 42)
each other (10).

Medicine
(10)




Elements of Structure: Match the system to the real world; Ordering_;/BundIing

Concept

Match the system to
the real world

Differentiating
formats

Stepwise
recommendation

CODEBOOK DEFINITION

Match the system to the real world: it is best to use
real-world conventions or natural mappings (46).

Approach to presenting info:

¢ Approach to Presenting Recommendations:
Beginning with the presenting complaint is the best
approach for clinical practice guidelines. This is
because: (1) patients do not typically walk into
offices with their diagnosis in hand; (2)
misdiagnoses are unfortunately common; (3)
focusing on procedures can be useful if the
guideline is to detail how to do the procedure
effectively (47).

Semantic presentation:

¢ Semantic Presentation: The presentation reflects
the meaning of the data (37). Clear semantics for
the representation constructs (10).

¢ Requirement for a standardized way of representing
the overall flow of recommendations (10).

Format for economic evaluations:

® The model should be structured so that the inputs,
outputs, costs and consequences are relevant to
the decision-making perspective (48)

Formatting:

® Recommendations formatted in step-wise fashion to
highlight how and when to deliver care (36).

Dividing patients into specific subclasses (7).

Recommendations formatted in step-wise fashion to
highlight how and when to deliver care (36).

OPERATIONALIZATION - “How-to”

How-to:

® Using a "rewind" function on a computer to navigate
backwards, as it replicates that which people are used
to using for TV and stereo (46).

® Guidelines most useful for the care of common
occupational-related complaints focus on conservative
care after excluding "red-flag" signs and symptoms. - In
the context of occupational medicine (47).

® This approach will yield benefits significantly exceeding
the costs, both financial and in terms of risk to patient
health. Medicine has sought to exclude serious disease
first and then attempt to deal with whatever is left.
These worse-case scenarios are relatively rare. The
majority of presenting complaints are minor or self-
limiting. Useful guidelines seek clues for serious
disease through a careful focused history and physical
examination. Testing is indicated only to confirm these
findings not as a screening procedure (47).

® Many authors believe that the societal perspective
should be used in decision-analytic modeling studies.
However, a narrower perspective such as of the
relevant decision-maker can also be used as long as it
is presented alongside the broader societal perspective
(48).

® Guidelines intended for immediate clinical use should
present recommendations for all aspects of the clinical
interaction, case and disability management, and
functional recovery. This level of guideline should
provide a brief but clear road map over time, from the
initial visit to return to function, on the basis of the
review for the evidence and professional consensus
(47).

Examples:

® Guidelines that are found to be the most evidence-based
and objective are hundreds of pages in length and would
be extremely burdensome for the average family
physician to use (49).

How-to:

® Rigorously evaluated guidelines have achieved
success with a wide range of styles and formats (7).

* None.

CONTEXT

Biomedical Informatics
(46)

Medicine
(10, 36, 37, 48)

Occupational Medicine
(47)

Medicine

()

Medicine
(36)

RELATIONSHIP WITH UPTAKE

* None.

* None.

* None.







Sub-attribute 3: Information Visualization

Concept

Information
visualization

CODEBOOK DEFINITION

The presentation of information in visual form. It offers a
way to shift cognitive load to the human perceptual
system through graphics and animation. Involves the
selection, transformation, and presentation of data
(including spatial, abstract, physical, or textual) in a visual
form that facilitates exploration and understanding. It can
enlarge problem-solving capabilities by enabling the
processing of more data without overloading the decision
maker (53).

OPERATIONALIZATION - “How-to” CONTEXT
How-to: Design
® How to: Visualization tools that use visualization (53, 54)

techniques that include using color, size, shape,
texture, orientation, and brightness to portray some
dimensions; distortion approaches to highlight some
data while providing context; graphic portrayals of
hierarchical and network relationships; and
interactivity.

What it does: May make it easier to see patterns
and outliers, make certain information more salient
and other information less salient, and show
detailed information on specific alternatives or
provide a context for evaluating focal information.
This may improve decision quality.

Why it works: humans have evolved great visual
and spatial skills, including the ability to detect
edges and discontinuities, things that stand out,
variations in color and shape, and motion; to
recognize patterns; and to retrieve information
using visual cues (54). This suggests that a solution
to information overload could be to present
information in ways that engage the use of the
associative system, in which meaning is ascribed
through gestalt and automatic processes, such as
visual recognition. Information visualization leads
to better, faster, and more confident decisions.

How to: Because consumers are likely to use the
vividness and evaluability of attributes in a
visualization to infer importance and are less likely
to be able or motivated to change visual
representations, default visualizations should be
selected with care. This is particularly true when the
intent is to aid consumer decision making (e.g., in
choosing nutritious foods or a health care plan that
meets people’s specific needs). If determining a
default representation is problematic (e.g., because
consumers vary in their preferences), it may be
preferable to build visual representations on the fly
on the basis of questions that elicit preferences.

RELATIONSHIP WITH UPTAKE

* None.




Elements of Information Visualization: Information Display; Information Context

Concept

Information display

CODEBOOK DEFINITION

Information Display: Concerns how information is
displayed to the decision maker, and can affect decision
behavior (55).

Incomplete information: another issue concerned with
the display of information is the problem of partially
described options (55).

Tables:

® Presentation of guideline information in table
format (6).

Algorithm

A graphical description of evidence based narrative
guidelines (17, 56) that put patient care into a sequence
of binary (yes/no) decisions (57) that allow the problem
solver to proceed with an efficient search of the problem
at hand (58). An algorithm is a rule of procedure or set of
instructions for solving a problem or accomplishing an
objective (59). An algorithm is a flow chart of the clinical
decision pathway described in the guideline in which
decision points are represented by boxes linked by
arrows (25).

o User friendly:
Good guidelines are clinically excellent guidelines

that are readable (60) (61) by various users and not
burdensome to use (44, 62, 63)Rosser, 2001
#377}(64). Guidelines should be presented in
language and formats that can be read and
understood by nonphysician reviewers,
practitioners, and patients/consumers (65).

o Synchronous and asynchronous
recommendation:
A sub-recommendation can be executed
synchronously or asynchronously. A
synchronous sub-recommendation means that
the execution of the parent node is not
completed until execution of the sub-
recommendation is completed; Asynchronous
sub-recommendation means that the parent
node does not wait for the sub-recommendation
to complete its execution, instead, management
of is forked off as an independent process (10).

Pictures: Pictures, other visual aids, and case scenarios
may address different learning needs. "From an
education stand point, you could easily look at a picture

OPERATIONALIZATION - “How-to” CONTEXT
How-to (Tables): Biomedical Informatics
* Flowcharts are good for communicating (58, 67)
comparative data (the outcomes of one treatment
over the other). Patients find that tables have the Management/
highest clarity, as compared to other communication Psychology
formats. The risk of having a false positive is higher  (55)
with a table than any other format (70).
e Tables should be easy to understand and have Marketing
clear, informative titles. Footnotes should be (35)
included only if they are essential for readers to
understand the table. Comparisons within the table =~ Medicine
should compare like with like. Tables should be (1,10, 17, 45, 49, 57, 60,
numbered sequentially and should be cited in the 62-65, 68)

text, but information in a table should not be
repeated in the text. Figures should also be
numbered sequentially. Tables or figures from
another source may only be reproduced only if
written permission has been obtained, usually from
the publisher. It must be stated in the full guideline
that such permission has been received. A
recommendation may include a small table to
improve clarity; for example, to present information
that should be shared with patients, or if the
information is most easily understood when
tabulated (25).

Occupational Therapy
(61)

Psychology
(69)

How-to (Algorithm):

Use when: Algorithms are most useful when the
decision logic of a guideline is complex and the
temporal sequence of activities is unclear (56).

Example: algorithm was seen as a reminder tool for
experts, whereas it was more useful for the GPs as a
means to fill in gaps in knowledge and that as an aid in
organizing their knowledge. Thus, GPs may require a
guideline with a greater amount of detail than would
experts (58).

How to: Brief summaries or algorithms with links to
more extensive explications of guidelines could present
the most pertinent information concisely, while not
compromising comprehensiveness (6).

Clinical algorithms are intended to guide both
physicians and their extenders (nurse practitioners and
physician assistants) in the proper treatment of
individuals with common medical disorders (17).

Algorithms are built on condition-based (branching)
logic, in which the condition encountered at a decision
node, or point of branching, determines the next step of

RELATIONSHIP WITH UPTAKE

Physicians consistently indicated that the most
user-friendly PG formats are flowcharts/flow
diagrams and algorithms (1).

Tradeoffs: Because of the condensed nature of
algorithms, they are often rigid and cannot
provide the all the information present in text-
based guidelines, which may be needed by non-
expert physicians. Also, they may be seen as
ambiguous because there is no room for
explanation of counter-intuitive advice (58)(this
problem could be solved by using links (see “how
to” in the operationalization section).

Attention to format is one of the most important
aspects of guideline development, in that it may
directly affect the extent to which the guidelines
are read, remembered and used in practice (44).

Graphics and Colour: Highly noticeable factors
such as graphics and color becomes more
important in choice of a low involvement product
(72), but the behaviour of consumers towards
high involvement products is influenced less by
image issues (35).

Algorithm flowcharts have been shown to be
considerably clearer than algorithms in words
only for communicating the conditional
statements that constitute the underlying logic of
most clinical algorithms and have become the
recommended format for representing clinical
algorithms clearly and succinctly.




and understand how subglottic drainage would prevent
pooling of secretions in the back of the throat... | need to
picture in my head to understand the concepts." (RT
Educator) (66).

Graphical display

Graphical Displays: Graphical displays are a very short
summary of the guideline text (67) that enhance further
interpretation and clarity of the recommendations (68) in
an intuitive way (69). Some graphics include bar graphs,
pictographs and pie charts (69).

o Scrambled vs. ordered presentation:

Based on Fuzzy Trace Theory, scrambled v
ordered presentation of meaningful inputs has
been predicted and shown to affect the
readiness with which people extract the gist of
those inputs (69). The theoretical principle
applies that people easily and automatically
estimate relative magnitudes perceptually,
whether comparing relative heights of bar
graphs, differently colored areas in a pie chart,
or differently colored icons in a pictographs;
(note: this was originally in “operationalization”)
(69).

o Good continuity of lines: The principle of good
continuality can be applied to the problem of
drawing diagrams consisting of networks of
nodes and the links between them. It should be
easier to identify the sources and destinations of
connecting lines if they are smooth and
continuous.

o Graphic aids: Graphics and colour: Graphics
includes image layout, color combinations,
typography, and product photography and the
total presentation that communicates an image
(35).

o Area Estimation: Rapid and accurate processing
of area estimation. Fast area estimation can be
done on the basis of either the color or the
orientation of the graphical elements filling in a
spatial region (53).

o Euler Diagrams: Euler diagrams (Venn diagrams
are a sub-category of Euler Diagrams) are a
powerful device for displaying the
interrelationships among sets of data. A Venn
diagram is a more restricted form of Euler
diagram containing all possible regions of
overlap (53).

the pathway. Algorithms can be represented in words
only or in a flowchart format (59).

Algorithms or care pathways, checklists, and patient
information material are desirable. How a document is
formatted may modify the way a message is conveyed.
The adapted guideline needs to be formatted for its
intended group (2).

Conditions: Conditions are temporal patterns, sampled
at a specified frequency, that need to hold at particular
plan steps to induce a particular state transition of the
plan instance. They are used for actual execution
(application) of the plan. We do not directly determine
conditions that should hold during execution; we
specify conditions that active the change of a particular
plan state (71).

Flowcharts are good for communicating comparative
data (the outcomes of one treatment over the other)
(70).

Algorithm flowcharts enhance the usefulness of the
algorithm in a number of ways: (1) a flowchart provides
a visual display of the branching logic of the algorithms,
(2) working through the logic of the branching at the
decision nodes reveals inconsistencies or omissions
that may be obscured in an algorithm written in words
only, (3) all the pathways in the algorithm logic can be
traced to determine the appropriateness of the end
points (59).

Flowcharts are good for communicating comparative
data (the outcomes of one treatment over the other).
Patients find that tables have the highest clarity, as
compared to other communication formats. The risk of
having a false positive is higher with a table than any
other format (70).

Attractively designed, user-friendly formats are advocated
with spacious layout and use of graphic aids where
possible (44).

How-to (Graphical Display):

How to: Stacked bar graphs are better at conveying
absolute risk (69).

How to: Simple bar graphs are better at conveying
relative risk (69).

How to: Line graphs are typically the best choice
when illustrating the effectiveness of a drug over
time or other trends over time (e.g., survival and
mortality curves) (69).

Example: A good graphic should provide the means
to read such additional information, for example
clicking on a graphical element, the guideline text
related to the element context should be displayed




o Words vs Images: Words should provide the
general framework for the narrative of an
extended communication. They can also be
used for the detailed structure. Words are
better for representing procedural information,
logical conditions, and abstract concepts.
Images are better for spatial structures, location
and detail. Images and words in combination
are often more effective than either in isolation.

(67).

How to: Visual displays that emphasize only the
numerator (i.e., showing only adversely affected
individuals) tend to increase risk-avoidant
behaviors, whereas those that highlight both the
numerator and denominator tend to decrease risk-
avoidant behavior (69).

Background: The theoretical principle applies that
people easily and automatically estimate relative
magnitudes perceptually, whether comparing
relative heights of bar graphs, differently colored
areas in a pie chart, or differently colored icons in a
pictographs (69).

The bar chart format was highly rated fro clarity by
study participants and the most consistently
interpreted data format but was not as successful as
several others in accurately conveying outcome
information (70).

Multimedia learning has been defined as learning or
building mental representations, from both words
and pictures and multimedia instruction as
"presenting words and pictures that are intended to
foster learning". Studies have consistently shown
that students perform significantly better on
problem-solving transfer tests with the use of both
words and pictures than words alone, which is
referred to as the multimedia principle and is the
rationale for studying the use of multimedia as a
basis for learning [157]. One important challenge
when designing multimedia instruction is limiting the
amount of cognitive load that is required to
complete the task to develop meaningful learning,
as there is always the possibility of cognitive
overload because an individual's capacity for
cognitive processing is limited. Based on the theory
of multimedia learning, in order to minimize
unnecessary cognitive load when designing and
learning and instructional environments, the way in
which individuals think and perform tasks in an
environment needs to be taken into account (58).
There is a low risk of having a false positive when
using a risk scale. Although the risk scale was
ranked higher than bar charts and icon arrays in
terms of clarity, it was the most inaccurately and
inconsistently interpreted format (70).

Monotonic display variables naturally express
relations such as greater than or less than if they
have a direction that we associate with increasing
value. For representing simple quantity, a mapping
to any of the following attributes will be effective:
size, lightness (on a dark background), darkness
(on a light background), vividness of color, or
vertical height above a ground plane. For each of




these, an inverse mapping will lead to confusion
(53).

(Words vs. images)Information that specifies
conditions under which something should or should
not be done is better provided using text or spoken
language. Visual information is generally
remembered better than verbal information, but not
for abstract images. Simple line drawings may be
most effective for quick exposures. Frequent and
explicit links between text and images can lead to
better comprehension.

Examples:

Example (for incomplete information), what happens
when a subject is asked to evaluate alternatives on a
set of dimensions but is not given complete information
about the values for each alternative on various
subsets of the dimension - subjects may infer the
missing values, or avoid uncertainty by discounting
partially described alternatives, of they will weigh
common dimensions more heavily than unique
dimensions because of cognitive ease of comparison
or the contrary idea that dimensions that are
occasionally unique may draw more attention (55).

Example (algorithms) Data condensed into a more
readable format and algorithms - In the context of
occupational medicine (61).

Example (scrambled vs. ordered presentation):
Pictographs that display icons in a random rather than
systematic fashion make it harder to "get the gist" that
is, to judge relative magnitude (69).

Example (scrambled vs. ordered presentation): This
interfering effect on gist extraction of scrambling inputs
rather than ordering them systematically has been
replicated in a variety of tasks: in probability judgments,
linear inferences, and false-memory tasks that involve
getting the gist of a semantically related work list or set
of sentences. Scrambling the inputs disrupts the
representational momentum associated with encoding
meaningfully related items (the tendency to see a
meaningful pattern in related inputs increases with
experience) (69).

(Algorithm)The full and NICE versions of the guideline
should contain an algorithm unless this is inappropriate
for the topic (for example, most mental health topics).
The algorithm may form the basis of the quick
reference guide, and should be discussed by the lead
editor and the NCC (and GDG members if appropriate)
during the development of the guideline.

Example of algorithm -Skeletal plans: Skeletal plans
are plan schemata at various levels of detail that




Information context

Vividness:

Information that is likely to attract and hold our
attention and to excite the imagination to the extent
that is emotionally interesting, concrete and
imagery provoking, and proximate in a sensory,
temporal or spatial way (73). Preattentive
processing determines what visual objects are
offered up to our attention.

O

Appropriate use of color:

® For coding: Red, green yellow and blue are
the most valuable in coding data (53).

® Easy to remember: Basic colours (green,
red, yellow, blue) are easier to remember
than non-basic colour (53).

®  Fastto identify: Colour contrast helps
people quickly identify colours (53).

®  Colour consistency: A small set of
standardized colors (also called colour
pallet) (53).

®  Colour Contrast: For ease of
comprehension, colors of objects should
have strong contrast with the background
(53).

®  For the colour blind: Yellow and blue are
the best for coding for people who are
colour blind.

®  Number of colours Between 5 and 10 (53).

®  Colour sequence: When difference in
colours represents a sequence in order.
(53).

® Field size: The larger the area that is color-
coded, the more easily colors can be
distinguished (53).

capture the essence of a procedure, but leave room for
execution-time flexibility in the achievement of
particular goals. Skeletal plans are reusable in different
contexts. CGs can be viewed as reusable skeletal
plans that need to be refined by a reactive planner over
significant time periods when applied to a particular
patient (71).

How-to:

® Vividness of information doesn't persuade unless
elaborated upon. Instructions to elaborate may not be
necessary when pictures are used to encourage
elaboration (75).

® (vividness-preattentive processing)Color, orientation,
size, basic shape, convexity, concavity, and an added
box around an object are all preattentively processed.
Two factors important in determining whether
something stands out preattentively: degree of
difference of the target from the nontargets, and the
degree of difference of the nontargets from each other.
For example, yellow highlighting of text works well if
yellow is the only color in the display besides black and
white, but if there are many colors the highlighting will
be less effective.

Examples:

Appropriate use of colour for coding: This
phenomenon is cross-cultural. The following
12 colours can be used: red, green, yellow,
blue, black, white, pink, cyan, gray, orange,
brown, purple (use the first six before any of the
last six) (53).

Easy to remember: Orange, lime, green and
other non-basic colours are not as easy to
remember (53).

Fast to Identify: Subjects were asked to identify
the presence or absence of a chip of a
particular colour. The subjects took much
longer if the chip was surrounded by distracting
elements that were of a different color but
belonged to the same color category than if the
chip was surrounded by distracting elements
that were a different colour (53).

Colour consistency: A color palette allows for
consistency in color style across a number of
visualization displays. Typically in design, you
determine which limited number of colours you
will use (53).

(example of appropriate use of color)Different
degrees of severity: It should be easy to identify
different degrees of severity where they exist.

Marketing
(73)

Design
(53, 74)

Vividness may influence persuasion only
under conditions where vivid information is
attended to more than non-vivid information
(76).



Framing

® Text contrast: The luminance difference

between text and its background (53).

® Gray scales: Colours that vary only based

on the amount of white in them. Grey scales
are colour palettes that use the following
colours: white, black, and all shades of gray
(53).

®  Numerosity: Numerosity is preattentively

processed when the number of objects is 4
or less (53).

®  Spatial proximity: Spatial proximity is a

powerful perceptual organizing principle and
one of the most useful in design (53).

®  Highlighting: Adding marks to highlight

something is generally better than taking
them away. As a rule of thumb, to highlight
an object, use whatever graphical
dimension (color, texture, shape, etc.) is
least used otherwise in the design (53).

® Text size: Font should be easy to read (34).

® Orientation steps: You can vary the
orientation of objects to show difference or
change (53).

® Size steps: You can vary the size of objects
to show difference or change (53).

® Font: The selection and use of fonts, and
the choices of sizes, styles, and tonal
values, responds to the need to clearly
distinguish levels of importance and units of
meaning.

® How a given representation changes the
reference point or scale against which
information is evaluated (74).

Evaluability

® Refers to the ease with which information

Color coding: a scale caution/warning/danger
(yellow/orange/red) associated with the notions
of severity of the disease, and based on ISO
standards for color coding for safety signs, id
used to activate the visual aspect of the sheets
and to call attention to levels of severity in a
consistent way (34).

Each topic for an academic detailing sheet will
have a distinct color. This color will be based
on the color assigned to the corresponding
disease in the Alberta Medical Association
Guidelines, but a high perceptual performance
expectation might require review of existing
standards.

Colour contrast: It is advisable to have only a
small set of color codes. A method for
improving contrast is to place a thin white or
black border around the color-coded object.
For contrast, there should be both a significant
hue and luminance difference (53).

Field size: Very small colour coded areas
should not be used, to avoid small-field color
blindness (53).

Text Contrast: For ease of reading, it is
essential that text have a reasonable luminance
difference from its background. The luminance
ratio of text and background should be a
minimum of 3, but 10 is recommended. The
finer the detail, the greater the contrast required
(53).

Gray scales: Gray scales are very unreliable as
a method of conveying quantitative information
(53).

Colour sequence: Color sequence combining
variation in brightness, saturation, and hue was
the most effective in a task requiring the rapid
detection of low and high points in an image.
Generally, the best way to achieve an effective
color sequence is to place a good color editing
tool in the hands of someone who understands
both the data display requirements and the
perceptual issues of color sequence
construction (53).

Numerosity: We can tell at a glance, without
counting, whether there are one, two, three, or
four objects (53).

Highlighting: It is better to highlight a word by
underlining it than to underline all the words in
a paragraph except for the target word. Yellow
highlighting of text works well for text that is



can be assessed and compared (74).

Depth of Field: It is the extent to which visual
representations provide contextual overview versus detail
information or enable decision makers to keep both levels
in focus at the same time.

black on white (53).

Text size: The authors chose a font with the
following characteristics: a sans serif font; a
font with eight different weights; has a
consistent thickness, which facilitates use in
small sizes without affecting the perception of
individual elements of a letter; well-resolved
endings, preventing confusion between letters
(34).

Orientation steps: The number of orientation
steps that we can easily distinguish is 4 (53).

Size steps: The number of size steps that we
can easily distinguish is 4 (53).

Framing: What it does: By changing the
presentation of a given problem, visual
representations may accentuate biases and
heuristics in decision making. Example: Smart-
Money.com’s MarketMap (Fidelity Investments
2006) presents daily gains and losses.
Because daily losses are more frequent and
dramatic than losses over longer periods, a
daily presentation is more likely to show losses
than a longer-term presentation. Because
decision makers are often risk seeking for
losses but risk averse for gains, visualization
with a more recent reference point may lead
investors to riskier behavior. Example: if foods
marked as green are perceived as healthful
and foods marked as red are perceived as
unhealthful, the perceived difference between
nutritional pie charts that are 75% green and
25% red versus 25% green and 75% red may
be greater than that between black and white
versions of the same information (74).

Evaluability: What it does: Making information
easier to compare is likely to lead to increased
acquisition, weighting, and processing of this
information. How to: Tasks that are
predominately spatial in nature include
comparisons and assessments of trends,
associations, and other relationships in the
data. Primarily symbolic tasks include those
that focus on discrete data values. Although the
same information is presented, graphic
presentations enhance the evaluability of
spatial information, whereas tables (of
numbers) enhance the evaluability of symbolic
information. Example: a manager may be more
likely to identify a competitor’s product as a
threat when viewing a visual representation that
shows sales of his or her product and the






Attribute: Versions

CODEBOOK - Format

Concept

Versions

CODEBOOK DEFINITION

Levels of guidelines typically progress from a research-
based, information-gathering and analysis tool (which can
be used to understand the basis of the recommendations
in detail), to a briefer guide for clinical education, to a
short version for actual clinical use, and finally to a lay-
language version for patient education and discussion
(61) (this is evidence for multiple formats).

OPERATIONALIZATION - “How-to” CONTEXT
Examples: Medicine
® Channel of communication: The way information is (25,61, 77)
received. The most popular channel of communication .
was print, followed by PDA, individual respondents also a‘;‘?g"

gave high scores to RxFiles, contact with specialists,
and role models. Some participants mentioned that
ratings of the PDA were based in part on the
assumption that the information being accessed would
fit on the small screen (42).

The Quick Reference GuideQRG is a practical
resource for healthcare professionals to use on a day-
to-day basis. It presents the guideline
recommendations in a concise, easy-to-use format,
and is printed and distributed to healthcare
professionals and managers in the NHS. It contains the
key priorities for implementation verbatim, as well as a
summary of the guideline recommendations. It usually
includes all the recommendations, but occasionally
highly specialized recommendations may be omitted,
with signposting to the NICE version of the guideline for
more details if needed (25, 77).

RELATIONSHIP WITH UPTAKE

* None.




Sub-attribute: Tailored; Document Type

CODEBOOK DEFINITION

Guideline delivery forms that are dynamically generated
and adaptable to the specific expertise level of the user
may be more effective at achieving a standard level of
practice across providers with varying levels of expertise
(58) It is the user’s ability to change perspective.
Interactive tools enable the user to restructure the
representation of information by interactively changing
which variables are shown, cut points for displaying
variables, and whether particular variables are shown by
colors or shapes (74).

Concept

Adaptive function of
guidelines

Control over Content:

C Communication where consumer has control
over content, order and duration or product
relevant information (78). The ability to
customize the system and information to satisfy
his or her preferences (37).

Straightforward
guidelines

* None.

Context Sensitive Information is presented in the context of the patient, the

provider, and the task (37).

Patient Tailored Text-based guidelines are not contextualized on a
specific patient (67). GPs believe that it is their
responsibility to adapt guidance to fit circumstances (39,

79).

OPERATIONALIZATION - “How-to”

How-to (control over content):

® Interactive communication that gives consumers
control over the content, order, and duration of product
relevant information causes information to have higher
value and to become increasingly usable over time.

® Tradeoffs: The work also shows that there is a tradeoff
since controlling information is shown to create
demands on processing resources and therefore under
some circumstances can have a detrimental effect on
consumer's ability to utilise information (78).

Examples (control over content):

® The user should be able to custom tailor the
presentation view (i.e., problem-oriented, chronological
graphical, tabular), the interaction style (i.e. menu-
drive, command-driven), and the interaction mode (i.e.
expert system user, novice, etc.) (37).

¢ Example: by rotating or simulating movement around
an image. Sprint’s (2006) 360-degree views of
telephones and Volkswagen'’s (2006) full motion tour
enable users to walk around or through a product.
What it does: By enabling decision makers to
restructure the information environment, interactive
visualization tools (virtual reality) may create a better
match between the task and the decision environment,
which should improve decision quality and/or reduce
the effort required. By making users more comfortable
it can increase product trial and adoption. Interactivity
distinguishes many current visualization tools from
more traditional graphic representations (74).

How-to:

® Details should be provided at various levels of
granularity underlying the overt features such that
guidelines are equally usable for generalists as well as
specialists (study results) (58).

Examples:

® More straightforward guidelines with less detail up front
could be designed for all physicians (58).
* None.

How-to:

® To tackle these problems, and produce patient-tailored
suggestions, authors suggest computerizing guidelines
(39, 67).

CONTEXT RELATIONSHIP WITH UPTAKE

Medicine ® (control over content)The experiments

(37, 58) presented here demonstrate that control over
the information control has a substantial

Psychology impact on the consumers' ability to integrate,

(78) remember, and understand inputs to their
judgments (78).

Design ! g. ) (78) .

(74) ® By giving users increased control over the
information flow, interactive visualization tools
have important implications for decision
making (74).

Medicine * None.

(58)

Medical ® Shared context is key to the rapid and

(37) effective communication of information (37).

Medicine * None.

(39, 67, 79, 80)




Multiple formats

Supplementary
Information

Customizable

Presenting guidelines in multiple formats (i.e. algorithms,
summary pages, paper versions, and/or electronic
versions, etc.)(39) influence accessibility and ease of use,
which may overcome attitudinal barriers of guideline
adoption, and appear to be important to all stakeholders
(36, 65, 81).

The inclusion of links, supplementary resources and
patient handouts that clinicians can use if they wish
following interaction with the guideline (31).

Details should be provided at various levels of granularity
underlying the overt features such that guidelines are
equally usable for generalists as well as specialists (study
results) (58).

® These patient versions are lay translations of the
clinical guidelines and are intended to act as a tool for
healthcare professionals to use when discussing
management and treatment options with patients and
their families. SIGN plans to carry out an evaluation of
these and if results are positive they will become
integrated with SIGN methodology (80).

Examples:

¢ All SIGN guidelines now include an ‘information for
patients and carers’ chapter, which highlight those
issues where patients and their families will most likely
require information to help them understand and cope
with the diagnosis, treatment options and possible
outcomes. This chapter is targeted at health
professionals, to help them produce local evidence
based information materials although patients and
carers themselves may also find this chapter useful
(80).

® SIGN has introduced patient versions of the guidelines
(80).
How-to:

® Presenting guideline recommendations in multiple
formats, such as algorithms, one or two page
summaries and electronic web-based versions with
hyperlinks to more detailed information might serve the
varying needs of physicians and patients (39).

Examples:

® Guidelines using multiple formats had significantly
higher mean domain scores for "rigour of development"
compared with "paper-only" guidelines. Electronic
formats (l.e. the use of hyperlinks) could help
overcome difficulties with including all the necessary
information (see domain availability of background
information) and making guidelines "unweildy" and
difficult to use (82).

Examples:

® We envision additional data that can be included to
make the guideline's recommendation more
meaningful. For instance, knowing details of the
context of the visit can help determine the most
appropriate mode of messaging (31).

¢ Indicated that the executive summary enabled them to
access the evidence quickly (83).
How-to:

® Elements within Usability/Content domain: (1)
Navigation example: table of content; (2) Evidence
format, example: narrative, tabulated or both; (3)
recommendation format example: narrative, graphic

Medicine
(36, 39, 65, 81, 82)

Medicine
(31, 83)

Engineering
(58, 84, 85)

¢ A combined format was preferred by 55% of
the physicians surveyed in this study (6).

* None.

* None.







Sub-attribute: Modalities

Attribute

Electronic Guidelines

CODEBOOK DEFINITION

Electronic guideline, potentially integrated into an EMR
(58).

Visibility of system status:

® This principle states that the user should be
informed as to the state of the system at any given
moment (46).

Prioritization:

® Ensuring the most important recommendations of
the guideline were being followed (31).

Minimalist interface design:

® often the simplest and most minimal design options
are often the best for ensuring usability (46).

Interface consistency and standards:

® The user interface and basic system operations
should be consistent. Consistency also applies to
the general layout and position on the screen of
things like menus, exit buttons and other controls,
use of standard terminology (46). Important for
information presentation to be laid out consistently
so that they are easier to understand and quicker
(86).

Computability:

® Ease with which a recommendation can be
operationalized in an electronic information system
(87, 88). Recommendations should be
straightforward enough that they can be
transformed readily into the computer-based
protocols and similar formats that can make the
review process more efficient for all involved
parties.

Flexibility: To increase flexibility, an automated assistant
should recognize cases in which the care provider's
actions, although different from the guideline's prescribed
actions, adhere to the overall intentions of the guidelines'
designer (71). Flexible format to accommodate specific
needs and circumstances (2).

Error Prevention:

® This principle states that designers should design
interfaces that prevent error from occurring. 2 kinds
of error: Slip - unintentional error; Mistake - error

OPERATIONALIZATION - “How-to”

How-to:

® (electronic guidelines) The best way to present a
guideline with different levels of granularity may be to
have an electronic guideline that is integrated into an
EMR (58).

® (Visibility of system status) The user should know
where he or she is in terms of carrying out a procedure
using the system (e.g., if patient data are being
uploaded, or if the system is currently processing in
response to a user request for data retrieval). Users
should know if an operation was successfully
completed (e.g., a medication was discontinued in a
computerized patient record system) or what additional
steps are needed in order to complete a task
successfully (46).

® (prioritization) Although initial efforts tried to put too
much corrective action into the algorithms
recommendations, the experts ultimately focused on
simply trying to ensure that the most important
recommendations of the guidelines were being
followed. This is opposed to specifying every medical
decision related to the management of
hypercholesterolemia or to replace the clinician or
substitute for his or her medical education. Example:
rather than recommend one particular drug (or drug
class) over another, we decided to implement the more
general reminder that the patient simply qualified for
pharmacologic management (31).

® (Minimalist interface design) Approaches to ensuring
minimalist design include the "layering" of information,
so that instead of providing too much complex
information on one screen, information is layered into a
number of simple and easier to understand screens
(46).

® (interface consistency and standards) Due to lack of
consistency, users may end up being confused and
find learning the basic operations of the interface more
difficult than if consistent standards for carrying out
such a basic operation were employed (46).

® (Error prevention) includes simplifying screens,
avoiding complex modes that may be confusing to
users and testing interfaces to ensure that they are
simple and easy to use (46).

® (recognize, diagnose and recover from errors) Error
messages should be phrased in clear and meaningful
language and should be precise, constructive, and
polite. If users make mistakes, there should be obvious

CONTEXT

Biomedical
informatics/Cognitive
Science

(46)

Cognitive Ergonomics
(31)

Medical Informatics
(58, 71)

Medicine
(2, 33, 66, 87-89)

RELATIONSHIP WITH UPTAKE

* None.




occurring from conscious deliberation (46).

Recognize, diagnose and recover from errors:

® If the user makes a mistake, the system should
provide clear, easy to understand information about
how to recover from error (46).

ways to correct them (46).

Examples:

(electronic guidelines) With a written PG a clinician can
still decide what is relevant to a particular patient and
what to prioritize. With a computerized PG it is the
computer that compares what is known about the
patient with formalized knowledge and presents
solutions, but without the clinician’s ability to judge the
quality of the data and the relevance to a particular
patient at a particular time (17). Instead of simplifying
the process, this gives the clinician a new task - they
evaluate the computer's choices and decisions (89).

(minimalist interface design) adding many features and
more items to a user interface will not necessarily make
it easier to use and at some point detract from the
system's overall usability.

All SIGN guidelines and quick reference guides, along
with any updates to guidelines, are available free of
charge on the SIGN website: www.sign.ac.uk. With
advances in access to technology, and the increasing
importance of currency of information, these electronic
versions are now the definitive versions of SIGN
guidelines. Paper copies will continue to be produced,
but it is anticipated that the number of copies printed
will be substantially reduced in coming years (80).

There were a number of necessary clinical tasks for
which the EPR-3 provides no support. The EPR-3 does
not address documentation activities, and it does not
give explicit advice about what the patient should do in
the case of an extreme exacerbation. It does not
explicitly address situations in which the patient's
resources limit the ability to execute its
recommendations. The EPR-3 indicates that there are
2048 possible treatment plans for medication
management, but describes 20-24 of them (33).

Providing guidelines on portable laptops or bedside
computers improves access at the point of patient care
and minimizes frustration searching for guidelines,
especially when faced with an acutely ill patient. "You
just look at it right online... you can see a picture online
so it's much better than the paper... You can scan
through it so fast and find what you need" (66).

Electronic methods were used less commonly than the
traditional routes to the published evidence that may
change over time, but we found not difference in
Internet use to access evidence based PG by the
health professionals across any of the settings; senior
health professionals in any setting were not particularly
proactive in seeking out PG on the Internet and relied
on it being disseminated to them by post; 29% of GPs
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