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Abstract

Purpose This review examines the topic of information

literacy (IL) and its importance as a component of com-

petency-based education in the health professions, and

shares the process and outcome of a collaborative effort

between The University of Manitoba Department of Anes-

thesia and Health Sciences Libraries to create, to introduce

and integrate IL training into a new anesthesia curriculum.

Principle findings Nine IL modules were developed

according to standards set by the Association of College

and Research Libraries (ACRL) and aligned with the Royal

College of Physicians and Surgeons CanMEDS compe-

tencies. Taken collectively, they explore modern tools used

to approach the medical literature in an organized, effi-

cient manner, and to locate, evaluate and use information

effectively to accomplish a specific purpose. Each module

forms the basis of one IL session that combines self-study

and group projects with librarian-led, computer-based

training, designed to build competency in information need

awareness, retrieval skills and resource appraisal. Facility

with the concepts taught was evaluated though examples

relevant to the anesthesia practice environment. The entire

collection is available at http://wiki.lib.umanitoba.ca/

tiki-index.php?page=Anesthesia?Clinical?Assistants?

Programme. While the original impetus for this project was

to prepare Anesthesia Clinical Assistants for self-directed,

life-long, active learning, what emerged was a curriculum

in IL germane to medical specialties and flexible enough to

be used by healthcare professions generally.

Conclusion An IL program, directly relevant to current

expectations of competent practice, education and lifelong

learning, has been created and is discussed within the

larger context of curriculum-integrated IL for the health

professions.

Résumé

Objectif Ce compte-rendu examine le thème de la maı̂-

trise de l’information (information literacy—IL) et son

importance comme composante d’un modèle de compé-

tence attendue dans les professions de la santé, et présente

le processus et les résultats d’une collaboration entre le

département d’anesthésie de l’Université du Manitoba et

les Bibliothèques des sciences de la santé. Cette collabo-

ration avait pour but de créer, d’introduire et d’incorporer

une formation en maı̂trise de l’information dans une nou-

velle formation en anesthésie.

Constatations principales Neuf modules de maı̂trise de

l’information ont été élaborés selon les normes définies par

l’ACRL (Association of College and Research Libraries) et

ajustées aux compétences CanMEDS du Collège royal des

médecins et chirurgiens. Collectivement, ces modules

explorent les outils modernes utilisés pour aborder la lit-

térature médicale de façon organisée et efficace, ainsi que

pour localiser, évaluer et utiliser l’information de manière

efficace pour réaliser un objectif spécifique. Chaque mod-

ule constitue la base d’une session de maı̂trise de

l’information qui allie auto-apprentissage et projets de

groupe avec une formation sur ordinateur dirigée par un

bibliothécaire, dans le but de développer les compétences
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en matière de conscience des besoins en information,

compétences de recherche documentaire et évaluation des

ressources. L’aisance avec les concepts enseignés a été

évaluée grâce à des exemples pertinents au contexte de la

pratique de l’anesthésie. La collection complète de

modules est disponible à l’adresse URL suivante : http://

wiki.lib.umanitoba.ca/tiki-index.php?page=Anesthesia?

Clinical?Assistants?Programme. L’objectif initial de ce

projet était de préparer les assistants cliniques en anes-

thésie à un apprentissage auto-dirigé, permanent et actif;

toutefois, le projet a généré une formation en maı̂trise de

l’information pertinente aux spécialisations médicales et

suffisamment flexible pour être utilisée globalement par les

professions médicales.

Conclusion Un programme de maı̂trise de l’information,

répondant directement aux attentes en matière de pratique

compétente, de formation et d’apprentissage permanent, a

été créé et est présenté dans le contexte plus vaste de la

maı̂trise de l’information intégrée à la formation dans les

métiers de la santé.

Professional medical societies and training programs place

emphasis on continuing education and lifelong learning as

essential activities necessary for responsive patient care,

contemporary clinical practice, and quality academic pur-

suits. Physicians are expected to continue their education

beyond formal schooling in order to incorporate new

knowledge about disease conditions, therapies, and tech-

nologies into daily practice.1 Professional and technical

knowledge that once served throughout a practitioner’s

career is now estimated to double every 5 years.2 This

rapid pace of change in the medical sciences and the bur-

geoning number of publications, coupled with the

technological expertise required to navigate the informa-

tion mire and access relevant health sciences literature, can

be overwhelming for the busy, practicing professional.

Aside from developing skill in searching the literature

databases, such as PubMed, or sampling the available hits

with a cursory search of Google, what other techniques and

strategies are available to tackle information retrieval that

will yield useful, practical results?

To answer these questions, the Department of Anesthesia

at the University of Manitoba partnered with the Health

Sciences Libraries to design and develop information liter-

acy (IL) learning sessions which could be integrated into the

year-long modular curriculum for the Manitoba Anesthesia

Clinical Assistant Program (ACAP). The development of IL

abilities was seen as necessary and fundamental for practi-

tioners to maintain both evolving clinical competence and

future ability to engage in lifelong learning.

The ACAP is a newly developed training program for

Anesthesia Clinical Assistants that began in January 2007.

Among the unique features of the program are a 1-year

training period, a modular competency-based curriculum,

preceptor-led tertiary care and community clinical expo-

sure, academic time, case-based talk rounds, and

simulation scenarios.

Evaluation includes both formative and summative

assessment of the academic, clinical, and behavioral per-

formance of the ACA trainee using a portfolio of tools,

including written tests, objective structured clinical exam-

inations (OSCEs), behavioral scales, procedural log books,

simulator sessions, direct observation, and comparative

self-evaluation. Performance of clinical procedures is rated

against benchmarks of five levels of competence for

expected performance.

The program accepts applications from licensed regis-

tered Respiratory Therapists, Registered Nurses and

International Medical Graduates who have recent anesthe-

sia, emergency, and/or critical care experience. Applicants

to the program must be eligible to register with the College

of Physicians and Surgeons of Manitoba (CPSM). By an

amendment to the Provincial Medical Act, this body

licenses clinical assistants and regulates their practice under

direct supervision of an attending anesthesiologist.

Information literacy

Information literacy training provides practitioners with

tools to approach medical literature in an organized, effi-

cient manner and to locate, evaluate, and use information

effectively to accomplish a specific purpose.3 Information

literacy is now considered the key competency integral to

all educational, professional, and scholarly pursuits that

enables practitioners to deal with the aptly described

‘‘information abundant and intensive 21st century.’’4 As

well, IL forms the basis of lifelong learning.5

Information literacy and its associated terminology

should not be confused with popular terms and contem-

poraneous phrases appearing in the literature, such as

‘‘computer literacy,’’ ‘‘IT literacy,’’ and ‘‘informatics.’’

These terms refer to a specific range of skills encompassing

diverse information and communication technologies, such

as e-mail, desktop applications, and network environment.6

Information literacy competency is broader in scope than

skillful use of technological tools. An individual may be

computer literate and skilled at working in an electronic

environment but may not necessarily be information

literate.7

The American Library Association defines IL as a set of

abilities requiring individuals to ‘‘recognize when infor-

mation is needed and to have the ability to locate, evaluate,

and use the needed information effectively.’’8 The Asso-

ciation of College and Research Libraries (ACRL) has

developed a framework to incorporate and integrate IL
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competencies into curricula and has used criteria by which

to assess individuals as information literate. The document,

Information Literacy Competency Standards for Higher

Education, defines five standards of IL (Table 1), outlines

associated performance indicators for each standard, and

includes outcomes that can guide assessment.3

The Standards are generically written in order to be

universally applicable to a wide scope of higher education

settings. Acknowledged within the Standards is the

importance of developing IL strategies within the context

of particular disciplines, noting that IL ‘‘manifests itself in

the specific understanding of the knowledge creation,

scholarly activity, and publication processes found in those

disciplines.’’3 The Standards is also explicit in the basic

notion of IL for lifelong learning, a concept that has been

adopted in countries, institutions, and professions world-

wide, as individuals manage an abundance of information

and cope with rapid technological change.9

Performance indicators accompany each of the five ACRL

standards. These are criteria that describe the desired per-

formance that a student should exhibit upon mastery of the IL

competency. A range of identified outcomes for each indi-

cator describes the specific activities or behaviors that

students should successfully demonstrate in meeting the

performance indicators. These outcomes, in turn, can be used

to measure competence achievement. Following is a selected

performance indicator and several identified outcomes for

Competency Standard Two, Performance Indicator 2:

The information literate student constructs and implements

effectively designed search strategies.

Outcomes include:

a. Develops a research plan appropriate to the investiga-

tive method.

b. Identifies keywords, synonyms, and related terms for

the information needed.

c. Selects controlled vocabulary specific to the discipline

or information retrieval source.

d. Constructs a search strategy using appropriate com-

mands for the information retrieval system selected

(e.g., Boolean operators, truncation, and proximity for

search engines, and internal organizers, such as

indexes for books).

A companion document, Objectives for Information

Literacy Instruction: a Model Statement for Academic

Librarians,10 was designed for use with the Standards to

further develop objectives and outcomes in integrated IL

curricula. The Objectives expand and define the outcomes

from the Standards document into specific, measurable

results and facilitate creating both course content and rel-

evant assessment. For example, the enhanced outcomes for

Competency Standard 2, Performance Indicator 2, include:

2.2a. Develops a research plan appropriate to the investi-

gative method.

• Describes a general process for searching for

information.

• Describes when different types of information (e.g.,

primary/secondary, background/specific) may be suita-

ble for different purposes.

• Gathers and evaluates information and appropriately

modifies the research plan as new insights are gained.

The outcomes, as seen in the above example, can be

used as benchmarks to assess students’ progress in meeting

the goals of the IL curriculum, allowing for the develop-

ment of assessment methods and instruments that best suit

the particular learning environment. The various outcomes

also reflect the different levels of thinking skills that are

evidenced in competency achievement, both the basic

understanding of information structure and retrieval and

the higher-level integration of the skill into scholarly and

professional activity. The Standards framework allows for

flexibility in mastery of the competencies; for instance, a

discipline can emphasize certain competencies giving more

weight to particular outcomes in the assessment process.3

The ACRL Standards have gained wide acceptance.

They form the foundation of IL competencies and pro-

grams developed by many diverse higher education

institutions.11 Also, various accrediting bodies have adop-

ted IL principles and incorporated them into professional

education and practice standards.

Embedded within the expressed competencies of medi-

cal and allied health professions are the principles of IL and

lifelong learning.12 Whether or not ACRL information

literacy standards are explicitly referenced, similarly

Table 1 ACRL information literacy competency standards for higher

education

Standard

One

The information literate student determines the nature

and extent of the information needed

Standard

Two

The information literate student accesses needed

information effectively and efficiently

Standard

Three

The information literate student evaluates information

and its sources critically and incorporates selected

information into his or her knowledge base and value

system

Standard

Four

The information literate student, individually or as a

member of a group, uses information effectively to

accomplish a specific purpose

Standard

Five

The information literate student understands many of

the economic, legal, and social issues surrounding

the use of information and accesses and uses

information ethically and legally

ACRL Association of College and Research Libraries
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expressed abilities or competencies are being used as per-

formance measures that must be achievable, demonstrable,

and maintained.

This incorporation of the principles of IL can be seen in the

context of Canadian medical education and professional

competence. In the CanMEDS roles developed by the Royal

College of Physicians and Surgeons of Canada (RCPSC), the

role of Scholar is most clearly related to IL. As the Scholar role

is defined, the physician must demonstrate a ‘‘lifelong com-

mitment to reflective learning, as well as the creation,

dissemination, application, and translation of medical

knowledge.’’13 The ‘‘ability to maintain and enhance profes-

sional activities through ongoing learning’’ is listed as the first

key competency required of the Scholar. This key competency

is to be demonstrated by, among others, the ability to:

1. Recognize and reflect learning issues in practice

2. Pose an appropriate learning question

3. Access and interpret the relevant evidence

4. Integrate new learning into practice

These competencies align directly with the ACRL

standards. Other key competencies of the Scholar role also

rely on the core principles of IL: to critically evaluate

information and its sources and apply this appropriately to

practice decisions; to facilitate the learning of others; and

to contribute to the creation, dissemination, application,

and translation of new medical knowledge and practices.

Specific to the practice of anesthesiology, the RCPSC

objectives of training and specialty training requirements in

anesthesiology list the following requirements for the Scho-

lar role: develop criteria for evaluating the anesthetic

literature; critically assess the literature using these criteria;

describe the principles of good research; using these princi-

ples, judge whether a research project is properly designed.14

Likewise, the six general competencies developed by the

Accreditation Council for Graduate Medical Education

(ACGME) in the United States and adopted by the Ameri-

can Board of Medical Specialties also contain elements

of IL skills and abilities.15 For example, in the competency

of practice-based learning and improvement, residents

are expected to engage in lifelong learning, to identify

strengths, deficiencies, and limits in one’s knowledge and

expertise; to locate, appraise, and assimilate evidence from

scientific studies related to their patients’ health problems;

to use information technology to optimize learning; and to

participate in the education of patients, families, students,

residents, and other health professionals.16

Competency-based education in the health professions

The requirement by accrediting bodies for demonstrated

competence in professional practice is being translated into

the curricula of professional education. The impetus for

competency-based education has been driven by public

accountability and societal demands for assurance that

health care professionals are competent in their prac-

tice.17–19 A call for competency-based education for all

health professions was made in the 2003 Institute of

Medicine report, Health Professions Education: a Bridge

to Quality.13 The report identifies a core list of five com-

petencies that all clinicians, regardless of their discipline,

should attain:

1. Provide patient-centered care

2. Work in multidisciplinary teams

3. Employ evidence-based practice

4. Apply quality improvement

5. Utilize informatics.

Internationally, other countries have also developed

competency-based frameworks for medical and other

health professions.17 The competency-based educational

model has been recognized in anesthesia education, both in

primary training and continuing medical education and

professional development.20–22

Competency-based education is a paradigm shift from

the teacher-centered, passive delivery of training and

education toward an active, learner-centered education

reflective of adult learning theory. The desired outcome of

training drives the educational process and, in turn, focuses

on performance-based assessment of skills, knowledge, and

understanding.17,20 The learner-centered environment of

competency-based education incorporates problem-based

learning and critical thinking, both of which require the

competencies of IL.

One of the earliest competency-based medical programs

at Brown University School of Medicine specifies active

learning as a core feature of the program, which includes

lifelong learning and problem solving as two of the nine

identified abilities forming the base of the curriculum.23

The Dundee curriculum model specifies 12 outcomes that

need to be demonstrated by the medical graduate. The

outcomes that are directly related to IL include use of

critical thinking, problem solving, decision making, clini-

cal reasoning and judgment, and application of appropriate

information retrieval and handling skills.24

Along with the competency-based movement in pro-

fessional health education, a similar significant change is

underway in the manner health professions regard contin-

uing education and professional development. The focus

has changed from the traditional continuing medical edu-

cation (CME) approach of accumulating credit hours

through lecture or conference attendance toward self-

identification of learning objectives or knowledge deficits

and self-directed learning plans.25 Again, the emphasis is

on active learning where the individual seeks appropriate

330 L. Demczuk et al.

123



learning opportunities and applies them to practice.22

Competency-based education carries over from initial

training to lifelong learning throughout the course of a

career. The RCPSC has built its Continuing Professional

Development program according to the principles of life-

long learning based on the roles and competencies outlined

in the CanMEDS framework. Renewal of a physician’s

Fellowship with the Royal College is now based on a 5-

year cycle of demonstrated continuing professional devel-

opment.26 The American Board of Medical Specialties has

adopted a similar process for maintaining certification.25

Indeed, for maintenance of licensure, credentialling bodies

may, at some point, require demonstration of continuous,

competency-based learning.27,28

Curriculum-integrated information literacy

At the same time that medical credentialling bodies are

incorporating principles of IL into the core competencies of

the profession, IL is being integrated into the health pro-

fession’s educational curricula. Successful examples of

curriculum-integrated IL are well-established in medical

and allied health education.29–34 Information literacy is not

a stand-alone skill existing outside of the curriculum but is

central to the development of competent professionals

practicing within an information literate society. As dis-

cussed in the Standards, the delivery of IL competency

training can best be achieved through an integration of IL

proficiencies and skills into a curriculum’s content, struc-

ture, and sequences. Such a framework lends itself

especially well to problem-based or evidence-based learn-

ing, where a learner-centered approach is emphasized

requiring students to search for and appraise information

sources applicable to the course content. A curriculum-

integrated IL program requires collaboration of faculty,

librarians, and administrators.3 Unlike stand-alone library

training or bibliographic instruction sessions occurring

independent of courses, integrated IL ties the expected

proficiencies, outcomes, and assessment directly to the

objectives and content of the curriculum. To be successful,

IL training cannot be generic in nature.35 Rather, there

exists a ‘‘critical’’ relationship between IL competency

training and discipline content. By integrating IL within a

course, knowledge development and skills acquisition

develop progressively as part of the learning process.36

Introducing information literacy into anesthesia

curricula

The integration of IL training into the Manitoba ACAP

curriculum builds on the examples of successful

curriculum-integrated IL programs. The impetus for

developing the program arose from recognizing the

changing information environment of health care profes-

sionals and from acknowledging the requirement both for

competency-based practice and for ongoing participation in

professional development activities in accordance with

professional standards.37

The framework created by the Information Literacy

Competency Standards for Higher Education for incorpo-

rating and integrating IL competencies into curricula was

ideal for the development of IL program learning modules

(Table 2) for the anesthesia environment. The framework

allowed for both the specifics of IL competency achieve-

ment and for the flexibility to adapt to the content and

structure of the discipline and the curriculum.

The modules were designed with objectives and meas-

urable competencies that were geared to assist the ACA

trainees to develop a set of skills permitting them to:

• Access information from a variety of sources

• Evaluate those sources

• Improve their approach to formulating questions and

finding answers

• Arrange for timely drug and device alerts

• Create an individual archiving process for articles of

interest tailored to personal needs

• Assist Department members with their academic and

research mandates.

In addition, the process of creating and integrating IL

modules into the ACA curriculum revealed the direct rel-

evance of this approach to our anesthesia residency

program, to our fellowship programs, and to the practice of

anesthesia in general. As a result, we focused on creating

and designing a stepwise modular approach to IL that

would appeal to all levels of anesthesia practitioners and

could be taught in conjunction with the information serv-

ices available at a university medical library.

The nine IL modules are integrated into the first

9 months of ACA training. The format of the modules was

modeled after those in the broader ACA program. The

Table 2 Anesthesia clinical assistant program information literacy

modules

Module 1 Orientation to research services & support

Module 2 Formulating a clinical question, Pubmed Searching

Module 3 Introduction to Information Management (Refworks)

Module 4 Advanced Pubmed & Scopus searching

Module 5 Drug information, anesthesiology E-books

Module 6 Web research & evaluation

Module 7 Keeping current, RSS feeds, my NCBI

Module 8 Investigating anesthesia materials and devices

Module 9 Evaluating evidence, summative assessment
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123



objectives for each topic are identified, followed by a list of

pre-requisite knowledge items, supporting references from

the literature, and competencies to be achieved by the

student. The competencies are specific behaviors the stu-

dents should exhibit or achieve that are directly related to

the expressed objectives of the IL modules. The corre-

sponding competencies from both the ACRL Standards and

Objectives and the CanMEDS 2005 Physician Competency

Framework are also listed. Aligning the program compe-

tencies of the ACAP IL program with those of the ACRL

and CanMEDS illustrates the strength and relevance of

their affiliation.

The IL modules were collaboratively designed by

librarians of the University of Manitoba Health Sciences

Libraries and the Manitoba ACAP Medical Director, with

input and feedback, in the fall of 2007, from the anesthesia

clinical assistant students. The IL program was initially

presented in the spring of 2008 and again in the fall of

2008. The infrastructure and resources to deliver the pro-

gram were already in place. The University of Manitoba

Health Sciences Libraries are equipped with two computer

labs, each with 15 workstations, and a complement of 10

librarians who regularly provide instructional sessions.

There is access to an abundance of electronic resources,

including databases, bibliographic management software,

and electronic books and journals.

The instruction examples, associated readings, and stu-

dent outcomes were explicitly tied to the anesthesia

curriculum, although the modules also reflect core IL

competencies in the health sciences in general. The mod-

ules can be tailored to the purposes of any health

professional education program or professional develop-

ment curriculum. Each module builds on skills and

competencies acquired in previous modules. For instance,

the skills developed in searching the PubMed database in

Module 2 are again used in Module 4, Advanced PubMed

and Scopus Searching; Module 7, Keeping Current, RSS

Feeds and My NCBI; and Module 8, Investigating Anes-

thesia Materials and Medical Devices, allowing students to

develop competence over time and achieve a higher level

of understanding of the concepts and skills.

Each module is held in the library computer lab and is

comprised of a 2-h hands-on training session led by a

professional librarian. The sessions are based on active

learning principles and take place in a small-group,

interactive, seminar environment. With one student at each

computer, access, in real-time, is available to an array of

health sciences literature databases, online information

resources, websites, information management tools, and

web-based current awareness applications. The instructor

demonstrates the features of each resource and the prin-

ciples of an effective search, navigation, and evaluation.

Students duplicate the instructor’s directives and engage in

learning activities throughout the training session that not

only require the use of knowledge and skill gained during

the sessions, but also pertain to their work in the anes-

thesia setting and result in measurable competency

behaviors.

For example, a learning activity related to an aspect of

spinal anesthesia was developed as part of the training in

advanced PubMed search skills. Repeating similar searches

(using the terms spinal, spinal anesthesia, subarachnoid,

intrathecal, regional anesthesia, and central and neuraxial

anesthesia) and then comparing the results demonstrated

the value of creating search strategies that combine the use

of both database thesaurus terms and descriptive key words

in a search string. Another learning activity compared the

characteristics of available fluid warmers. Students were

asked to select two devices, one that met the particular

needs for a community setting, the other a trauma setting.

This required both the knowledge where reliable sources of

information on anesthesia equipment can be found and the

ability to develop an effective search of PubMed and the

Internet for published comparative studies and relevant

specialized websites. An exercise in the value of targeted

current awareness of the journal literature was undertaken

by determining the most useful journals for anesthesia

practice and establishing individual alerts to those journals

via PubMed.

Between group sessions, the librarians were available to

assist students on an individual basis. To supplement both

the IL experience and the group sessions, students were

encouraged to access online tutorials at times convenient

for them. Examples of such tutorials include the interactive

My NCBI tutorials available on the PubMed website (they

demonstrate the steps for saving search strategies and for

creating regular alerts for specific topics and journal con-

tents)38 or the general research online tutorial available

from the University Library at California State Polytechnic

University, Pomona.39

Students are given homework assignments relevant to

the practice of anesthesia that are designed to solidify their

skills in locating and accessing appropriate resources, in

searching for specific information, and in evaluating the

information retrieved. For example, the ACA trainees

completed a group exercise to construct an online anes-

thesia resources toolkit.40 The toolkit compiles web-based

resources identified as germane to clinical anesthesia

practice and lifelong learning within the specialty. The

resources include primary databases for locating published

articles and relevant professional websites, citation man-

agement tools, listservs, and alerting services. The toolkit

format, developed by the University of Manitoba Health

Sciences librarians and hosted on the library’s website41

has demonstrated its adaptability to a wide range of health

professions’ resources. The ACAs also constructed a
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RefWorks citation database of all readings and references

that support their entire ACAP curriculum.

The entire nine module series developed in a wiki for-

mat that allows users to create and edit Web page content is

available for viewing online.42 One of the modules, For-

mulating a Clinical Question and Basic PubMed Searching,

is illustrated in Tables 3–6.

ACA trainee feedback on the IL competencies has been

very positive. Suggestions such as, ‘‘shorten the timeframe

for delivery of the IL modules from 9 to 4 months,’’

‘‘deliver the modules earlier in the year-long curriculum,’’

and ‘‘reorder the modules, specifically the timing of the

module on evaluating evidence and offer it sooner within

the schedule,’’ have been adopted and the curriculum

modified. Ongoing feedback about the IL modules is

encouraged. As the true value of the course content being

taught and learned becomes apparent based on practical

application in the working environment, ongoing evalua-

tion of the IL program is planned. Any changes

incorporated on completion of a program will be reflected

in the subsequent scheduled delivery; in this case, changes

will be reflected in the ACAP curriculum beginning in

February 2009.

The concept of IL was presented at the Department of

Anesthesia Grand Rounds in December 2008. There is

general interest in adopting the IL curriculum into the

residency program, and faculty members are looking at

ways to incorporate IL into their practice.

The objectives and competencies can be adapted to

other practices and other settings, such as internal medi-

cine, critical care, or family practice. As such, the

competencies of IL are germane to training and education

across the RCPSC medical and surgical specialties. They

are also relevant to the competency-based education of

professionals from allied health care disciplines that assist

in anesthesia, including nursing and respiratory therapy.

The health sciences librarians at the University of Mani-

toba have successfully incorporated IL competencies into

Table 3 Module 2: formulating a clinical question and basic PubMed

searching: objectives

Objectives

• Identify and differentiate whether primary or secondary resources

should be used to answer a question

• Describe the elements of the PICOa and formulate clinical questions

using the model

• Identify PubMed as a key resource in anesthesiology for searching

by subject for primary resources (i.e., journal articles) to find

evidence and to answer clinical queries

• Identify the main concepts of a search question and develop search

strategy using Boolean operators

• Perform a keyword search in PubMed to find relevant journal

articles and save, email, or print a list of the relevant citations to the

articles

• Access relevant journal articles held online by the HSLb or request

copies of articles not electronically available from the HSL

a PICO (Patient Intervention Comparison Outcome) is a model used

to formulate a clinical question for database searching
b HSL (Health Sciences Libraries) refers to the health sciences

libraries of the University of Manitoba

Table 4 Module 2: formulating a clinical question and basic PubMed

searching: pre-requisite knowledge

Pre-requisite knowledge

• Experience with accessing websites using Internet Explorer or

another website browser

• Keyboarding skills and familiarity with using a mouse

• Prior attendance at Module 1, Orientation to Research Services and

Support

Table 5 Module 2: formulating a clinical question and basic PubMed

searching: competencies

Competencies

• Determine whether a question is a background or foreground

question and consider whether primary or secondary resources

should be used to answer the question

• Gather background information from textbooks, handbooks,

dictionaries, or other secondary or tertiary resources in order to

understand the key concepts of a question

• Create a clear and answerable clinical question using the PICOa

model

• Locate and access PubMed from the HSLb homepage or the

Anesthesiology Toolkit

• Explain the mechanisms of a keyword search

• Discuss the advantages and disadvantages of keyword searching in

Pubmed

• Identify the main concepts of a search question and synonyms/

alternate spellings for each concept

• Combine search concepts using the Boolean operators AND and OR

• Perform phrase searching using quotations in PubMed

• Use Limits feature in PubMed to narrow search results by

publication date, language, etc.

• Identify articles of interest from search results and put them into the

Clipboard

• Search for journal titles indexed by Pubmed or for journal

abbreviations using the Journals Database in PubMed

• Find articles using Single Citation Matcher in PubMed

• Link to the full text of journal articles located in PubMed using UM

Links,c the UM Libraries electronic journal linking tool

• Request articles not available electronically through the Document

Delivery form available in UM Links

a PICO (Patient Intervention Comparison Outcome) is a model used

to formulate a clinical question for database searching
b HSL (Health Sciences Libraries) refers to the health sciences

libraries of the University of Manitoba
c UM Links is the external link resolver used by the University of

Manitoba Libraries to facilitate online access to articles from elec-

tronic journals
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other Faculty of Medicine programs, such as the Critical

Care Fellowship and the new Physician Assistant program.

Conclusion

The University of Manitoba Anesthesia Department and

Health Sciences Libraries collaborated to create and inte-

grate IL sessions into the anesthesia clinical assistant

curriculum. Modules were designed for ACAs to develop

competencies in determining the information needed, in

effectively and efficiently retrieving the information, and in

critically evaluating the information resources. The nine IL

modules are directly applicable to other anesthesia educa-

tion programs, are relevant for practicing anesthesiologists,

and, on the whole, are flexible enough to be used by other

health care professions. Since the competencies are aligned

with the IL standards developed by the Association of

College and Research Libraries and the standards for pro-

fessional competence from the RCPSC, they are directly

relevant to the current expectations of competent practice,

education, and lifelong learning embraced by the health

professions.

Acknowledgments We acknowledge the contribution of the Anes-

thesia Clinical Assistants (Faylene Mestdagh, Victor Duarte, Kathy

McDonnell, Marshall Lawrence, Karen Babaian, Regina Kostetsky,

Mark Ratz, Amanda Eyjolfson, and Clare Chandler) who undertook

this program in its infancy and worked diligently to provide feedback

that helped guide the development of content and the organization of

material. We also acknowledge the work of the University of Mani-

toba Health Sciences librarians (Lori Giles-Smith, Hal Loewen,

Patricia Barrett, Mark Rabnett, and Michael Tennenhouse) who par-

ticipated in module development, wiki creation, and training sessions.

Conflicts of interest No financial support was provided for this

study. Lisa Demczuk, Tania Gottschalk, and Judith Littleford report

no competing interests, financial, or otherwise.

References

1. Schrock JW, Cydulka RK. Lifelong learning. Emerg Med Clin

North Am 2006; 24: 785–95.

2. McConaghy JR. Evolving medical knowledge: moving toward

efficiently answering questions and keeping current. Prim Care

2006; 33: 831–7.

3. Information Literacy Competency Standards for Higher Educa-
tion. Chicago: Association of College & Research Libraries; 2000.

4. Bundy A [Internet]. Australian and New Zealand Information

Literacy Framework: principles, standards and practice. Ade-

laide: Australian and New Zealand Institute for Information

Literacy; 2004 [cited 2008 Jun 16]. Available from: http://www.

anziil.org/resources/Info%20lit%202nd%20edition.pdf.

5. The Alexandra Proclamation on Information Literacy and Lifelong
Learning [Internet]. The Hague: International Federation of Library

Associations and Institutions; 2005 Nov 9 [cited 2008 Jul 13].

Available from: http://www.ifla.org/III/wsis/BeaconInfSoc.html.

6. Saranto K, Hovenga EJ. Information literacy—what is it about?

Literature review of the concept and the context. Int J Med

Inform 2004; 73: 503–13.

7. Jacobs SK, Rosenfeld P, Haber J. Information literacy as the

foundation for evidence-based practice in graduate nursing edu-

cation: a curriculum-integrated approach. J Prof Nurs 2003; 19:

320–8.

8. Presidential Committee on Information Literacy. Final Report.

[Internet] Chicago: American Library Association; 1989 [cited

2008 Feb 11]. Available from: http://www.ala.org/ala/acrl/

acrlpubs/whitepapers/presidential.cfm.

9. Eisenberg MB, Lowe CA, Spitzer KL. Information literacy:

essential skills for the information age. Westport, CT: Libraries

Unlimited; 2004, p. 32.

10. Objectives for Information Literacy Instruction [Internet]. Chi-

cago: American Library Association; November 5, 2008. [cited

2008 Dec 19] Available from: http://www.ala.org/ala/mgrps/divs/

acrl/standards/objectivesinformation.cfm.

11. Eisenberg MB, Lowe CA, Spitzer KL. Information literacy:

essential skills for the information age. Westport, CT: Libraries

Unlimited; 2004, pp. 129–152.

12. Nail-Chiwetalu BJ, Ratner NB. Information literacy for speech-

language pathologists: a key to evidence-based practice. Lang

Speech Hear Serv Sch 2006; 37: 157–67.

13. Frank JR, editor. The CanMEDS 2005 physician competency

framework. Better standards. Better physicians. Better care.

Ottawa: The Royal College of Physicians and Surgeons of Can-

ada; 2005.

14. RCPSC Objectives of Training and Specialty Training Require-
ments in Anesthesiology [Internet]. Ottawa: The Royal College of

Physicians and Surgeons of Canada; 2000 [cited 2008 Mar 4].

Available from: http://rcpsc.medical.org/residency/certification/

training/anesthesiology_e.html.

Table 6 Module 2: formulating a clinical question and basic PubMed

searching: supporting ACRL objectives and CanMEDS competencies

The competencies for the University of Manitoba, Department of

Anesthesia are supported by the following:

ACRL Objectives for Information Literacy Instruction

2.2.a. Develops a research plan appropriate to the investigative

method

2.2.b. Identifies keywords, synonyms, and related terms for the

information needed

2.2.d. Constructs a search strategy using appropriate commands for

the information retrieval system selected (e.g., Boolean operators,

truncation, and proximity for search engines; internal organizers

such as indexes for books)

2.2.e. Implements the search strategy in various information retrieval

systems using different user interfaces and search engines, with

different command languages, protocols, and search parameters

The competencies for the University of Manitoba, Department of

Anesthesia are supported by the following:

The CanMEDS 2005 Physician Competency Framework

• Scholar—1.6 Access and interpret the relevant evidence

• Medical Expert—2.1 Apply knowledge of the clinical, socio-

behavioral, and fundamental biomedical sciences relevant to the

physician’s specialty

• Scholar—4.4 Conduct a systematic search for evidence

• Scholar—4.5 Select and apply appropriate methods to address the

question

ACRL Association of College and Research Libraries

334 L. Demczuk et al.

123

http://www.anziil.org/resources/Info%20lit%202nd%20edition.pdf
http://www.anziil.org/resources/Info%20lit%202nd%20edition.pdf
http://www.ifla.org/III/wsis/BeaconInfSoc.html
http://www.ala.org/ala/acrl/acrlpubs/whitepapers/presidential.cfm
http://www.ala.org/ala/acrl/acrlpubs/whitepapers/presidential.cfm
http://www.ala.org/ala/mgrps/divs/acrl/standards/objectivesinformation.cfm
http://www.ala.org/ala/mgrps/divs/acrl/standards/objectivesinformation.cfm
http://rcpsc.medical.org/residency/certification/training/anesthesiology_e.html
http://rcpsc.medical.org/residency/certification/training/anesthesiology_e.html


15. Marple BF. Competency-based resident education. Otolaryngol

Clin North Am 2007; 40: 1215–25.

16. Common Program Requirements: General Competencies
Accreditation Council for Graduate Medical Education [Internet].

Chicago: Accreditation Council for Graduate Medical Education;

c2000–2008 [revised 2007 Feb 13; cited 2008 Feb 10]. Available

from: http://www.acgme.org/outcome/comp/compFull.asp.

17. Carraccio C, Wolfsthal SD, Englander R, Ferentz K, Martin C.

Shifting paradigms: from Flexner to competencies. Acad Med

2002; 77: 361–7.

18. Clavien PA, Nahrwold DL, Soper NJ, Bass BL. Physician com-

petency? Teaching old dogs new tricks. J Gastrointest Surg 2005;

9: 625–32.

19. Folberg R, Antonioli DA, Alexander CB. Competency-based

residency training in pathology: challenges and opportunities.

Hum Pathol 2002; 33: 3–6.

20. Greaves JD. Anaesthesia and the competence revolution. Br J

Anaesth 1997; 79: 555–7.

21. Tetzlaff JE. Assessment of competency in anesthesiology. An-

esthesiology 2007; 106: 812–25.

22. Alahuhta S, Mellin-Olsen J, Blunnie WP, Knape JT, Section and
Board of Anaesthesiology, European Union of Medical Special-
ists. Charter on continuing medical education/continuing

professional development approved by the UEMS Specialist

Section and European Board of Anaesthesiology. Eur J Anaes-

thesiol 2007; 24: 483–5.

23. Harden RM, Crosby JR, Davis MH. AMEE guide no. 14: out-

come-based education: part 1—an introduction to outcome-based

education. Med Teach 1999; 21: 7–14.

24. Smith SR, Dollase R. AMEE guide no. 14: outcome-based edu-

cation: part 2—planning, implementing and evaluating a

competency-based curriculum. Med Teach 1999; 21: 15–22.

25. Nahrwold DL. Continuing medical education reform for compe-

tency-based education and assessment. J Contin Educ Health Prof

2005; 25: 168–73.

26. Greiner AC, Knebel E, editors. Health professions education: a

bridge to quality. Washington DC: The National Academy Press;

2003.

27. Kondro W. Lifelong medical licences may end in 5 years. CMAJ

2004; 171: 317–8.

28. Heffron MG, Simpson D, Kochar MS. Competency-based physi-

cian education, recertification, and licensure. WMJ 2007; 106:

215–8.

29. Burrows S, Ginn DS, Love N, Williams TL. A strategy for cur-

riculum integration of information skills instruction. Bull Med

Libr Assoc 1989; 77: 245–51.

30. Burrows S, Moore K, Arriaga J, Paulaitis G, Lemkau HL Jr.

Developing an ‘‘evidence-based medicine and use of the bio-

medical literature’’ component as a longitudinal theme of an

outcomes-based medical school curriculum: year 1. J Med Libr

Assoc 2003; 91: 34–41.

31. Edwards FD, Frey KA. The future of residency education:

implementing a competency-based educational model. Fam Med

2007; 39: 116–25.

32. Ripple A. HSLS librarians help residents build information

competencies. HSLS Update [Internet]. 2005 [cited 2007 Nov

10]; 10:7. Available from: http://www.hsls.pitt.edu/about/news/

hslsupdate/2005/august/lib_instruct_residents/.

33. Brahmi FA, London SK, Emmett TW, Barclay AR, Kaneshiro KN.

Teaching life-long learning skills in a fourth-year medical cur-

riculum. Med Ref Serv Q 1999; 18(2): 1–11.

34. Brown JF, Nelson JL. Integration of information literacy into a

revised medical school curriculum. Med Ref Serv Q 2003; 22(3):

63–74.

35. Manuel K. Generic and discipline-specific information literacy

competencies: the case of the sciences. Sci Technol Libr 2004;

24(3/4): 279–308.

36. Wallace MC, Shorten A, Crookes PA, McGurk C, Brewer C.

Integrating information literacies into an undergraduate nursing

programme. Nurse Educ Today 1999; 19: 136–41.

37. CPD Program Guide. Ottawa, ON: Royal College of Physicians

and Surgeons of Canada; 2006.

38. PubMed [Internet]. Bethesda (MD): National Library of Medi-

cine (US). PubMed Online Training; 2005 Oct 4 [modified 2008

Jul 25; cited 2008 Aug 29]. Available from: www.nlm.nih.gov/

bsd/disted/pubmed.html.

39. Online EZ Research Workshop [Internet]. Pomona (CA): Califor-

nia State Polytechnic University, Pomona; c2006 [update 2008 Jan

14; cited 2008 Sep 10]. Available from: http://www.csupomona.

edu/*library/tutorials/online_ez_research_workshop.html.

40. Anesthesia Toolkit [Internet]. Winnipeg (MB): University of

Manitoba Libraries; [modified 2008 Jul 28; cited 2008 Sep 22].

Available from: http://www.umanitoba.ca/libraries/health/medicine/

anesthesiology.html.

41. University of Manitoba Health Sciences Libraries [Internet].

Winnipeg (MB): University of Manitoba Libraries; c2008.

Available from: http://www.umanitoba.ca/libraries/health.

42. Anesthesia Clinical Assistants Programme [Internet]. Winnipeg

(MB): University of Manitoba Libraries; [modified 2008 Jul 10].

Available from: http://wiki.lib.umanitoba.ca/tiki-index.php?page=

Anesthesia?Clinical?Assistants?Programme.

Information literacy and anesthesia 335

123

http://www.acgme.org/outcome/comp/compFull.asp
http://www.hsls.pitt.edu/about/news/hslsupdate/2005/august/lib_instruct_residents/
http://www.hsls.pitt.edu/about/news/hslsupdate/2005/august/lib_instruct_residents/
http://www.nlm.nih.gov/bsd/disted/pubmed.html
http://www.nlm.nih.gov/bsd/disted/pubmed.html
http://www.csupomona.edu/~library/tutorials/online_ez_research_workshop.html
http://www.csupomona.edu/~library/tutorials/online_ez_research_workshop.html
http://www.umanitoba.ca/libraries/health/medicine/anesthesiology.html
http://www.umanitoba.ca/libraries/health/medicine/anesthesiology.html
http://www.umanitoba.ca/libraries/health
http://wiki.lib.umanitoba.ca/tiki-index.php?page=Anesthesia&plus;Clinical&plus;Assistants&plus;Programme
http://wiki.lib.umanitoba.ca/tiki-index.php?page=Anesthesia&plus;Clinical&plus;Assistants&plus;Programme

	L&rsquo;introduction de la maŸtrise de l&rsquo;information dans les formations en anesthÕsie
	Abstract
	Purpose
	Principle findings
	Conclusion

	RÕsumÕ
	Objectif
	Constatations principales
	Conclusion

	Information literacy
	Competency-based education in the health professions
	Curriculum-integrated information literacy
	Introducing information literacy into anesthesia curricula
	Conclusion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


