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GUIDELINES FOR THE 21ST

CENTURY

Attitudinal Barriers and Not Technology Are
the Main Challenges
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Abstract
Through the use of three scenarios, this paper presents the challenges for clinical practice guidelines
in the 21st century. Such challenges relate to technological developments to improve the efficiency
and pace of the development process, to ensure that clinical practice guidelines are kept up to date,
and to facilitate implementation of guidelines in the clinical setting. To improve and ensure the validity
of the content of clinical practice guidelines, we need to address the important problem of publication
bias, for which researchers, granting agencies, industry, and journal editors share responsibility. This
means insisting on registration of trials at their inception, and incentives backed up by rules for funding
and peer review publication that would promote behaviors to avoid publication bias. The more difficult
challenges for clinical practice guidelines relate to what are referred to as attitudinal factors. To achieve
optimal efficiencies in development and maintenance of clinical practice guidelines, we need to promote
cooperation among various information resource providers internationally and to stress partnership over
leadership. Finally, there needs to be reconciliation of the different stakeholder perspectives of the value
and purpose of clinical practice guidelines so that they are used appropriately as aids to decision making
and are not abused as tools for controlling clinical practice.
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The future for clinical practice guidelines in health care will be bright if they are understood
as a work in progress or an evolving healthcare technology (4). Evolving technologies are,
by their nature, objects for continuous improvement in response to technological and social
change. Some of the current challenges facing guideline programs include the time required
to carry out comprehensive and systematic reviews of the evidence, difficulties in keeping
information resources current with changing evidence, and the problem of publication bias,
which threatens the validity of systematic reviews based on published research. Techno-
logical innovations in communications and knowledge management have the potential to
address such challenges and to transform clinical practice guidelines into a more useful
decision support tool.

This work was supported by Cancer Care Ontario and the Ontario Ministry of Health.
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Even with technological advances, the promising place of clinical practice guidelines in
health care could be undermined by the proclivity of the human character for competitiveness
where cooperation is more appropriate, and for authoritarianism where enablement is called
for. These human tendencies represent what are hereafter referred to as the attitudinal factors
that must be addressed if clinical practice guidelines are to be effective and accepted in the
21st century.

TECHNOLOGICAL ADVANCEMENTS

In this paper, various scenarios are used as examples of how both technological and atti-
tudinal factors can influence the use of clinical practice guidelines. In this section, mainly
technological issues are addressed. For guidelines to become more useful in the 21st cen-
tury, technology will have to yield improvements in three areas: development, maintenance,
and implementation.

Scenario 1
In a busy clinic, the physician encounters a new patient in consultation. The registration information
has triggered a reminder on her touch screen about six guidelines that may pertain to the patient’s
initial diagnosis. The guidelines are embedded within a module that is linked to the electronic record,
with software that automatically matches patient and disease characteristics to available clinical
practice guidelines. The physician ignores the guideline prompt, remembering to disable it for the
next new patient until more than registration information is available. After delving into the history and
completing the examination, the physician reviews previous clinical encounters, prescription records,
and test results. This information is made available by plugging a wallet-sized card in the patient’s
possession into the physician’s wireless palm-top computer. The information is downloaded into the
clinic’s main record system, and the new information triggers another reminder that refers to three
guidelines in the module’s database. Again, the physician ignores the prompt and enters a treatment
order. The clinical practice guideline prompt now focuses on a single guideline about treatment that
the physician deems worth consulting.

Upon consulting the clinical practice guideline, the physician notes that it seems to diverge
from recent information she thinks she came across. Using her palm-top computer, she accesses
the Internet while walking toward the canteen for a coffee. She immediately consults the National
Guidelines ClearinghouseTM website (www.guideline.gov/). It lists the clinical practice guideline and
compares it with others on the same topic. Using the touch screen, she then accesses the “new evidence
CPG update” module. She learns that the results of the recent study she remembered do not alter the
guideline recommendation.

Using the “dialogue” function, the physician documents that she has discussed the treatment with
the patient, who, after considering a variety of options, decides against following the recommendation.
The patient confirms this by touching the appropriate label on the screen. Concerned about the patient’s
choice, the physician calls up aggregated data about how previous patients with this condition in the
clinic have done in the past year. She discovers that the outcomes for those who agreed to follow the
clinical practice guideline are slightly better than those who did not. She also examines how her patients
have fared, compared with similar patients treated by others in her group practice, and shares the
information with the patient. After weighing the information, the patient sticks to her original decision.

Two weeks later, the clinic’s vice president for quality improvement in ambulatory services
reviews the case as part of a random audit. He is able to track the series of actions taken by the
physician, which were automatically recorded as part of the encounter. He is satisfied about the
clinical processes used and decides to investigate why 60% of the clinic’s patients with this condition
refused the guideline recommendation in the past 6 months.

Guideline Development

To be useful, clinical practice guidelines need to be evidence-based (3); otherwise, they will
never achieve the validity, reliability, and credibility required for adoption. The process of
producing an evidence-based clinical practice guideline is systematic review of the literature
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(26), bolstered by access to other equally valid information that may not be published. We
estimate that it takes about 18 months for Cancer Care Ontario’s Program in Evidence-based
Care to produce a scientifically rigorous clinical practice guideline in the area of cancer
(5). This is despite our explicit decision to take short-cuts in the systematic review process
that could threaten their validity. These short-cuts are used to improve the timeliness of
the guideline development process, and they include restrictions to published reports in the
search for evidence, preference for peer-reviewed articles, and an emphasis on publications
in English. Such compromises make evidence-based clinical practice guidelines vulnerable
to several varieties of publication bias, where positive studies are more likely to be selected
than negative ones in synthesizing a body of literature (8;11;12;30).

Studies to date have shown discordance in the estimates of the treatment effects of
interventions between different methods of aggregating trials from either the published lit-
erature or individual patient data (21;28;33). If empirical evidence confirms such findings
and they turn out to be clinically important, then unpublished sources would have to be
routinely sought out, thus extending the time needed to produce a valid clinical practice
guideline. The need to incorporate individual patient data could extend the time up to several
years.

While the validity of systematic reviews may be improved by more comprehensive ap-
proaches, at the same time there are pressures to find more efficient techniques to accelerate
the process. Those who pay for guideline development are becoming frustrated with the
slow pace of the development process and the associated expense.

The key advances for dealing with publication bias will not be technological but atti-
tudinal and/or legislative. Already, the most respected peer-reviewed journals are trying to
address publication bias by declaring an “amnesty” on unpublished trials that authors wish
to submit (29). The pharmaceutical and medical devices industries will have to agree to
comply with such encouragement if this is to work.

While amnesty for publication of as yet unpublished trials may deal with the backlog of
literature, other interventions are needed to prevent a build-up of new unpublished studies
that contribute to publication bias. Calls for mandatory registration of trials are important
(8;30), but this measure will not work unless there are appropriate incentives for compliance
or disincentives for noncompliance. The threat of publication bias to the validity of the
published body of literature is so serious that drastic policies need to be put in place. For
example, those who fund clinical trials could make the flow of funds contingent on their
proper registration, and journals could refuse to publish the results of trials that were not
documented as registered at their inception. Given that publication bias has been rightly
labeled as an issue of scientific ethics on the part of investigators (7), who seem to be the
main source of the problem (11;12), both granting agencies and journals could apply the
same standards they now use with respect to ethical research.

Guideline Maintenance

Having completed the exhaustive task of producing an evidence-based guideline, developers
often have little energy or resources left over for maintaining them. Evidence-based clinical
practice guidelines are living documents. To qualify as evidence-based, they must evolve
as new evidence emerges; otherwise, their credibility suffers. For some topics, like cancer,
high-quality evidence appears at a rapid pace and requires close vigilance. Key events such
as national and international meetings need to be monitored for emerging data.

Keeping guidelines current will require the application of technology for systematic
monitoring of the emerging literature. In addition, it is virtually impossible to keep print
versions of guidelines up to date at an affordable cost. We will have to rely more on electronic
journals and the Internet as the most reliable sources of up-to-date information. In the future,
guidelines will exist as living electronic documents.
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Guideline Implementation

The investments made available for guideline development have not been matched by
investments for implementation. As difficult as the development process is, getting people
to use clinical practice guidelines and other sources of research information is even more
challenging (2).

Technological solutions seem ideal for implementing those interventions that empirical
research indicates are effective in influencing clinical behavior change. Effective strategies
such as audit and feedback and reminder systems close to the clinical encounter (10;27),
as part of electronic medical record systems, can be embedded within computer decision
support systems (17;18;34). Such systems have already been tested, for example, in the case
of diabetes management using clinical practice guidelines (19). They can also provide access
to evidence-based guidelines through the National Guidelines Clearinghouse website.

Finally, patient-mediated interventions have been shown to be effective in influencing
clinical practice change (10;27). We ought to exploit the current trends for seeking patient
information on the Internet to develop enabling strategies that point patients to reliable
Internet sites, including those containing guidelines.

ATTITUDINAL CHALLENGES

In the previous section, we addressed technological developments that may contribute to im-
provements in the effectiveness and efficiency of guideline development, maintenance, and
implementation. In this section, we examine certain attitudinal factors that lead to behaviors
that may influence guideline programs. The following scenario highlights the issues.

Scenario 2
The American Society of Hematology wishes to assist its members in making decisions about the use
of a new growth factor. The topic is placed on the agenda by an internationally renowned clinician-
researcher in the United States who is eager to provide leadership in this area. He gathers together a
group of like-minded clinicians and researchers as a panel of experts. He is careful to include many
different stakeholders. The initial literature search for an evidence-based clinical practice guideline
fails to reveal a current document. After 1 month of work, a panel member discovers the existence
of the International Registry of Guidelines in Progress (currently a fictitious entity). The panel learns
that a French group and an Australian group began work on such a topic about 6 months before
and have made good progress. Their guideline development protocols, available on the Internet, are
reviewed. The chairs of the Australian and French panels are contacted, and each is made aware of the
other’s work. After 1 week of intensive review, the American, French, and Australian groups decide
to pool resources and collaborate on the systematic review, with each group taking responsibility for
a different section. They agree that once the systematic review is complete, the consensus part of the
development process for the whole guideline will be conducted separately in each country. The final
recommendations from each country will be submitted to the National Guidelines ClearinghouseTM

and posted on the Internet. A publication strategy is agreed to. This cooperation allows the Society to
address a new clinical practice guideline of importance to its members. The topic is registered with the
International Registry of Guidelines in Progress. Other groups are invited to participate. The Agency
for Health and Research Quality is consulted to recruit one of its Evidence-based Practice Centers
(http://www.ahrq.gov/clinic/epc/) for methodologic assistance, and the Cochrane Collaboration is
contacted for additional help.

This scenario addresses the issues of information sharing and cooperation, in the context
of technological advancements, which should replace the tendency for professional groups
and individuals to appoint themselves as leaders or unique contributors to a field. It suggests
how the willingness of people and organizations to engage in cooperative partnerships on
a broad front can overcome some of the problems currently facing the clinical practice
guideline movement.
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If it takes so long to produce a clinical practice guideline and the investment is barely af-
fordable, then one obvious strategy is to promote cooperation among guideline development
groups to avoid duplication of effort. Replication of efforts in producing systematic reviews
for guidelines by various groups cannot be justified. To be effective, clinical practice guide-
lines must rely on local input to the final recommendations to produce local “buy-in” (14).
This can be accomplished at the stage of consensus development around the interpretation
of the body of evidence emanating from a sound systematic review (5;6).

Those paying for clinical practice guidelines will not tolerate much longer duplications
of effort to produce reviews that ought to be generalizable across healthcare settings. Cur-
rently, duplication seems to occur because of either lack of awareness of what other groups
are doing or inherent tendencies for ambitious people to vie for status as innovators and
leaders in their particular field. We need to develop cooperative partnerships for guideline
development to replace traditional competitive approaches that are wasting resources. The
establishment of a registry of clinical practice guidelines under development would help; it
could be posted through the National Guidelines Clearinghouse website.

Examples of organizational cooperation for systematic review development include the
Cochrane Collaboration (1) and the Evidence-based Practice Center network sponsored by
the U.S. Agency for Health and Research Quality (http://www.ahrq.gov/clinic/epc/). The
latter enterprise is based on a contracting mechanism between those who do systematic
reviews and those who commission them because of a defined need. Technology assess-
ment organizations are well positioned to take on this type of work. The results of these
collaborations are available through electronic dissemination.

If guideline developers do not improve their performance using cooperative strategies,
then healthcare delivery organizations will conclude that evidence-based clinical practice
guidelines are not responsive to their needs and not affordable.

ENABLING GUIDELINE-BASED DECISIONS: USE VERSUS ABUSE

Scenario 3
The vice president for quality improvement of an HMO is doing her monthly review of reports
of practice concordance with clinical practice guidelines for a team of practitioners. By examining
routinely assembled aggregate care information across patients in the previous 6 months, she is
able to learn that overall concordance of practice (formerly called compliance) with clinical practice
guidelines is 70%. She notes that one particular clinician’s concordance rate is 50%. Further analysis
shows that the patient-related characteristics for this clinician’s practice over the 6-month period are
similar to those of his colleagues. She is able to determine with input from the practitioner and the
statistical officer for quality control that concordance is 40% for clinical practice guidelines where
limited options are available to patients, and 80% when multiple options are available. By having
the data aggregated around the clinical practice guidelines with limited options, the vice president
discovers that patients’ preferences for treatment were documented in 90% of cases. Further analysis
shows a relationship between concordance and distance of the patient from the treatment center.
Review of referral patterns indicates a much higher proportion of referrrals to this practitioner from
distant locations in the past 6 months, consistent with a speaking tour he had taken. Review of the
clinical practice guidelines in question shows that most of the treatment options are inconvenient for
patients living at a distance. Through the quality control officer, the vice president instructs the chairs
of the clinical practice guideline development panels to review the applicability of the guidelines to
the organization’s referral base and location. The practitioner in question receives strong endorsement,
as reflected in his “report card” for the month.

Guideline Use

Reconciling Stakeholder Perspectives. There is a tension among different stake-
holders about the purpose of clinical practice guidelines. Clinical practice guidelines are
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defined as systematically developed statements to assist practitioner and patient decisions
about appropriate health care for specific clinical circumstances (13). This definition clearly
positions clinical practice guidelines to be used within the clinical encounter in a discussion
between the patient and the clinician. The definition implies strongly that clinical practice
guidelines are intended to inform clinical judgments, not replace them.

On the other hand, managers of health services and the payers they serve are placing
great hopes on evidence-based guidelines as a cost-containment strategy. Their faith is based
on the common understanding that in health care there is little evidence to support much of
what is done, and that wide variations in clinical practice are likely to be associated with
variations in cost that can be controlled if we can narrow the clinical choices. There is an
implicit assumption that procedures can be identified to replace more costly ones while
maintaining the level of effectiveness. While this may be true on average, certain individual
guidelines may result in higher costs.

The effect of guidelines on overall costs needs to be evaluated programmatically as a
package to avoid inappropriate administrative decisions relating to an individual guideline
when an effectiveness trade-off for lower costs cannot be supported by society’s values
system. For example, between 1995 and 1998, guidelines from the Cancer Care Ontario
Clinical Practice Guidelines Initiative (5) contributed to a $16 million increase in gov-
ernment spending for new anticancer drugs. Despite this, clinical practice guidelines are
viewed as a valuable information resource that helps payers justify such funding decisions.
Clinical practice guidelines are also seen to contribute to cost savings by explicitly framing
the boundaries within which the treatments ought to be used. In other words, in the absence
of guidelines, drug costs might have been even higher if the treatments had been applied
more broadly than the indications specified by the guideline recommendations.

Guidelines as an Enabling Strategy. Clinical practice guidelines ought to be
deployed as enabling strategies to help clinicians and patients be aware of the evidence about
what works and what does not work in health care, so that they can make better choices. At
the level of the clinical encounter, guidelines may help practitioners deal with the varying
quality of health information being brought to them by patients who use the Internet and the
media as their information sources. Also, including clinicians as important participants in the
guideline development process through consensus methods should enhance the acceptance
of clinical recommendations and further enable implementation. Healthcare policy makers
should commission and use clinical practice guidelines with these strategies in mind.

Guidelines and the Evaluation of Clinical Practice. More attention needs to be
paid to the guideline evaluation process in the context of clinical practice patterns. Currently,
such evaluation processes tend to be negatively framed, as discussed in more detail in the
next section.

A discussion of clinical practice guidelines in the 21st century would not be complete
without reference to current trends for making quality of care indicators available through
another evolving technology, public “report cards” (9). This burgeoning field is likely to have
a large steering effect on how clinical practice is carried out and reported. Care will have to
be taken to ensure that such reporting improves the quality of care rather than simply the ap-
pearance of the quality of care (35). Further development of this technology should parallel
guideline development. Clinical practice guidelines could play an important role in defining
how these report cards can be interpreted in the context of otherwise complex healthcare
decision environments. Further discussion of report cards is beyond the scope of this paper.

Guideline Abuse

We need to keep reminding ourselves that medical practice is a social activity, heavily
influenced by regional practice norms and the opinions of local leaders (15;16;25;31).
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Innovative implementation strategies need to use this information rather than to identify
practice habits as barriers to change (22;23).

Several abuses of clinical practice guidelines should be avoided. First, guidelines are
not intended to restrict legitimate healthcare choices outside the setting of the clinical
encounter, and within the encounter they cannot be used in good conscience as a justification
for withholding information from patients about available effective treatment alternatives.
Second, where there are trade-offs in terms of costs and effectiveness, the guideline is not
intended as the final arbiter in favor of cost savings. Third, clinical practice guidelines
do not replace clinical judgment in issues related to legal liability, although they can be
used to buttress decisions that are consistent with the guidelines. Fourth, if we are to
sustain healthy and professional attitudes and relationships among providers and managers
in the longer term, then the use of disincentives (such as withholding remuneration for
physicians’ services where guidelines are not followed) should be discouraged in favor of
more thoughtful approaches, as presented in the last scenario.

The fundamental distinction between the proper use and abuse of clinical practice
guidelines is manifested by the implicit inferences we make in situations where practice is
found to be inconsistent with a guideline. The accepted definition of a clinical practice
guideline would find the practitioner “innocent until proven guilty.” This presumption has
implications for how we evaluate guidelines.

Under an appropriate evaluation framework, we would approach an example of dis-
cordance between a clinical practice guideline and a particular practice by exhausting the
hypothesis space, as follows:

r Did the guideline apply to the particular clinical circumstance?r Were there other factors in the patient’s situation that mitigated against the use of the recommended
treatment?r Did the patient’s preference for a legitimate alternative therapy that was not included in the guideline
influence the practitioner’s approach?r Is the guideline effective in communicating the message?

With an inappropriate evaluation strategy of guideline abuse, discordance between an ob-
served practice and a guideline recommendation is interpreted at the outset as practitioner
wrongdoing; hence, the tendency to use the term “compliance” to describe the relationship
between a guideline recommendation and a clinical practice. What ought to be a thoughtful
exercise in learning and improvement becomes an exercise in finger-pointing. Under such
circumstances, manifested by policies of financial disincentives, for example, it is unlikely
that clinical practice guidelines will last long as an effective tool in the 21st century. How-
ever, persistent discrepancies between what is recommended and what is practiced should
serve as a flag for further exploration and, if necessary, education leading finally to penalties
as the last resort.

The importance of this issue of evaluation was highlighted by an episode in Ontario,
Canada following the publication of an outcomes study showing wide geographic varia-
tions across regions in breast-conserving surgery rates for early-stage breast cancer (20).
The way the study results were released clearly targeted the surgeons as culprits. But
preliminary follow-up data suggest that when decision aids are introduced into surgical
practice, breast-conserving surgery rates may actually fall among surgeons who routinely
use this technique, presumably due to patients’ preferences (V. Goel, personal commu-
nication). These preferences may be linked to differences in geographic access to radi-
ation facilities across regions, because of the need for postoperative radiation following
lumpectomy.
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An excellent example of why we need to be careful about our evaluation approaches
is reflected in differences in the wording of guideline recommendations for the surgical
management of early-stage breast cancer from Ontario’s guideline initiative and from the
national steering committee (24;32). The former recommends that “Women with stage I
or II breast cancer who are candidates for breast conserving surgeryshould be offered the
choice of eitherbreast-conserving surgery or modified. . . .” By contrast, the national clini-
cal practice guideline reads “For patients with stage I or II breast cancer, breast-conserving
surgery followed by radiotherapyis generally recommended. . . .” (italics mine). These sub-
tle differences in wording can have profound effects on how clinical practice and guidelines
are interpreted and evaluated.

CONCLUSION

Clinical practice guidelines are an evolving healthcare technology. In this context, their cur-
rent status should be viewed as promising. Technological advances and empirical research
are needed to improve the efficiency and affordability of guideline development.

Current communications and knowledge management technologies, including use of
the Internet, and the availability of evidence-based resources should allow for more ef-
fective implementation of guidelines into practice. Electronic technology is also the ve-
hicle that will allow evidence-based guidelines to be updated regularly as new evidence
emerges.

The more difficult challenges facing the guideline movement in the 21st century seem
to be attitudinal rather than technological. Collaborative as opposed to competitive models
of endeavor in evidence summarization and guideline development are needed to avoid
replication of effort and waste of resources. Strategies need to be implemented to ensure
that evidence-based guidelines truly reflect the state of the world’s body of evidence. This
means avoiding or minimizing publication bias. Funding agencies and journal editors need
to rigorously apply rules for pre-registration of trials and for registration of clinical practice
guidelines in progress.

If clinical practice guidelines are to become useful tools for clinical decision making,
they need to be implemented in ways shown to influence provider behavior positively.
Electronic medical record systems and software that can tailor the prompt for a guideline
specific to a patient’s situation are available and will enhance implementation results. Data
showing a fairly rapid rise in the use of the Internet by practitioners suggest that this medium
will become the dominant communication vehicle, if it is not already (34). This development
will make clinical practice guidelines even more useful and reliable. Increased access to
guidelines by patients, as a convenient source of summarized information, should increase
their value. Clinical practice guidelines may also be a useful balance to the patient heavily
armed with Internet sources of information of variable quality.

Finally, if guidelines are to find their right place in clinical practice, they must be seen
as enablers for clinical decisions in the environment of the clinical encounter where patients
have rights and powers. Similarly, inappropriate use (abuse) of guidelines as tools to control
practice will threaten their effective use in health care.

Ultimately, patients as the consumers of health care will determine the place of clinical
practice guidelines in healthcare delivery. If clinical practice guidelines are discovered to
be valid, reliable, and helpful in creating a more meaningful clinical encounter, they will
improve and thrive well into the 21st century.
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