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The Canadian Task Force on the Periodic Health
Examination uses a standardized methodology for evaluating the
effectiveness of preventive health care interventions and for
developing clinical practice guidelines based on the evidence from
published medical research. This chapter reviews the process used
by the Task Force to develop guidelines and introduces concepts
of clinical epidemiology and statistics involved in the reviews that
follow.

The periodic health examination includes a group of activities
designed either to determine a person’s risk of developing disease at a
later date or to identify early, asymptomatic disease. It encompasses
both primary and secondary prevention activities. The aim of primary
prevention is to prevent the occurrence of disease through
immunization or by reducing exposure to risk factors or modifying
behaviours; the aim of secondary prevention is to identify asymptomatic
individuals with early stage disease when such early identification
promises a significantly better response to treatment than in those
who first present with symptoms.

With its inception in 1976, the Canadian Task Force on the
Periodic Health Examination adopted a plan to use explicit analytic
criteria to guide its evaluation of effectiveness.<2> The rules were
refined in collaboration with the U.S. Preventive Services Task Force in
the 1980s,<3-6> but the basic premise of forming recommendations of
graded strength based on the quality of published medical evidence
remains unaltered. The greatest weight has been placed on the
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features of study design and analysis that tend to eliminate or minimize
biased results. Table 1 provides a summary of grades of evidence and
the classification of recommendations. The Task Force strives to
provide a bridge between research findings and clinical preventive
practice. When research does not provide clear guidance, this lack of
evidence is articulated. A major objective is to help physicians choose
tests, counselling strategies or other preventive interventions of
proven utility and avoid those that lack demonstrated value. For
example, the performance of a routine electrocardiogram in an
asymptomatic individual may work to the patient’s disadvantage by
consuming time that could be devoted to considerably more effective
interventions for preventing heart disease, such as counselling
regarding smoking, dietary fat intake or exercise. Of course, the
physician’s knowledge of an individual will dynamically affect clinical
decision-making. Further, many important factors that influence the
effectiveness of clinical preventive services, such as the benefits of a
healthy, caring patient-physician relationship, are not captured by
traditional research methods. However, this text uses a clinical
epidemiology perspective to summarize what has proven to be
effective in primary and secondary prevention, what is known not to
work or to work less effectively and what is not known. Unanswered
questions for each topic evolve logically into research priorities.

The analytic process utilized by the Task Force involves four
major aspects. They are:

• Defining criteria of effectiveness

• Reviewing evidence

• Managing the committee analytic process

• Developing clinical practice guidelines.

Defining Criteria of Effectiveness 
Of fundamental importance to effectiveness is whether

performing the proposed maneuver is likely to result in more good
than harm. Good and harm should be considered broadly. They
extend beyond the ability of a maneuver to reduce the incidence or
severity of its target condition and include its other effects. As an
example, the use of aspirin by asymptomatic men at risk for coronary
artery disease might be viewed as effective if it reduced the incidence
of myocardial infarction.<7> If, however, long-term aspirin use also
increased hemorrhagic complications, the morbidity and mortality
associated with non-target conditions (i.e. bleeding) might outweigh
the health benefit of reduced coronary artery disease.

At the beginning of the analytic process it is important to lay out
a comprehensive list of potential benefits and risks of a maneuver and
to adopt explicit analytic methods to ensure that each category of
outcomes is evaluated adequately. The smallest size of benefit or risk
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that is clinically (as opposed to statistically) significant also requires
clarification.

The strongest evidence that a preventive service is beneficial
comes from well-designed studies with adequate follow-up that
demonstrate that persons who receive the clinical action experience a
significantly better overall clinical outcome than those who do not.
Unfortunately, there are few such studies to draw upon. Most
evaluative studies have examined the effects of prevention on an
intermediate outcome. For instance, studies demonstrate the
effectiveness of medication in the control of intraocular pressure but
not the effect of therapy on the progression of glaucoma.<6,8-9> The
analyst must infer (from epidemiologic evidence or separate
intervention studies) that an effect on the intermediate outcome will
lead to an effect on the target condition – an inference that may not be
borne out in many cases.

A useful tool for mapping out the relationship between clinical
events, proposed by Battista and Fletcher,<10> is the “causal pathway”
to illustrate the sequence of events that must occur for a given
maneuver to influence a target condition. For example, the causal
pathway for the early detection of hypertension (Fig. 1) illustrates that
the most direct evidence of benefit would come from causal link
No. 5, studies demonstrating that asymptomatic individuals in whom
blood pressure is measured (and then treated) are less likely to suffer
the complications of hypertension, such as stroke. In the absence of
such evidence it is often possible to infer effectiveness by combining
causal links Nos. 1 and 4, or links Nos. 1, 2, and 3.

The causal pathway provides a visual summary of the type of
evidence that should be reviewed. The causal pathway for screening
tests clarifies the need to evaluate two causal links to infer
effectiveness: 1) the ability of the early detection procedure to identify
the target condition; and 2) the ability of a treatment intervention to
achieve a favourable outcome. As evaluation of screening tests has
been a major component of Task Force work, it will be discussed in
more detail before turning to the review of evidence. Screening is used
primarily in reference to case-finding, i.e. the detection of disorders at
an asymptomatic stage in individuals who are being seen in the office
or clinic for other reasons.

First, the ability of a test to detect early-stage disease requires
examination of sensitivity, the proportion of persons with the condition
who are correctly identified by the screening test, and specificity, the
proportion of persons without the condition who correctly test
negative. A test with inadequate sensitivity means a significant
proportion of persons with the disorder will escape detection. For any
given sensitivity and specificity, the likelihood that a positive test result
indicates disease, depends on the prevalence of the disease in the
population of interest. If a disease is rare, the chance of a false positive
result increases. Therefore, it is important to determine the positive
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and negative predictive values of the test in the population to be
screened (the proportion of true positives among the “positive” test
results and the proportion of true negatives among the “negative” test
results, respectively). For this reason, it is also at times appropriate to
screen populations with a higher prevalence of disease (high-risk
groups) but not to screen the general population. When prevalence of
a condition is high (as in the high-risk population), positive test results
are more likely to be accurate.

Persons who are informed of false positive results may
experience unnecessary anxiety until the error is corrected.<11> False
postive results also lead to unnecessary diagnostic workup,
interventions or treatment. This is more of a problem in a relatively
healthy population than false negative results but the latter may also
lead to a false sense of security, resulting in inadequate attention to
risk reduction and delays in seeking medical care when warning
symptoms become present.

The second requirement to prove the value of screening, is to
demonstrate the added value of early detection – to prove that
asymptomatic persons with early-stage disease have a significantly
better response to treatment than those who first present with
symptoms. A study of appropriate design can show this. However,
inferring that this is so based on studies showing better prognosis for
individuals treated with early as opposed to late stage disease
(particularly those not diagnosed through screening), or only for
individuals in a high-risk group, weakens the evidence for screening
asymptomatic persons considerably.

Even if all available evidence from experimental studies suggests
that a preventive service will achieve a favourable outcome, the
procedure may fail to achieve the same beneficial effects under the less
controlled conditions of day-to-day clinical practice. Thus, effectiveness
may differ from efficacy due to factors related to: 1) the patient
population and in particular their compliance, 2) the providers offering
care (general practitioners as opposed to researchers with special
expertise and a standardized protocol), 3) financial limitations, and
4) logistic limitations of the health care system as a whole.

Beyond discomfort and inconvenience, some tests may also
result in physical complications. Examples include colonic perforation
during screening sigmoidoscopy<12> and fetal damage during
amniocentesis<13> or chorionic villus sampling to screen for
congenital birth defects. Although the risk of such complications is
often relatively small, even a small risk per screened person can
outweigh potential benefits if the target condition is rare in the
screened population.

The results of screening tests can influence clinical decisions to
perform interventions that are themselves associated with a certain
level of risk. For example, data from routine electronic fetal monitoring
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suggesting fetal distress may prompt a decision to perform caesarean
section, an operation associated with a measurable risk of
perioperative morbidity and mortality.<14>

The psychological effects of labelling are another important
complication of the results of screening tests. This is the damage done
when we tell someone who feels well that they are sick. For instance,
persons diagnosed with hypertension are at increased risk of work
absenteeism and other behavioural changes.<15,16> Screening for HIV
seropositivity may subject a person to discrimination and
prejudice.<17> Forty percent of children whose parents believed they
had a cardiac abnormality were found to have restricted daily activities,
even though 80% had no clinical evidence of heart disease on careful
examination.<18>

All of these factors need to be considered in establishing criteria
of effectiveness. After establishing an approach to evaluation, the next
step involves identifying the pertinent medical literature and reviewing
it in accordance with the established criteria.

Review of Evidence 

Literature Retrieval Method
The Task Force usually identifies the medical literature with a

computerized search using MEDLINE. The keywords used for each
topic and the date of the final search are listed under the Evidence
subheading in each of the chapters that follow. The reference list is
supplemented by citations obtained from experts and from reviews of
bibliographic listings and other sources.

In general, animal investigations and studies that include
individuals identified as being ill because they had symptoms are
excluded. Evidence based on weak study design is excluded where
stronger, more compelling scientific evidence is available. Clinical
intervention studies are also given greater prominence than more
indirect epidemiologic evidence of causal relationships between risk
variables and preventable target conditions.

Documentation of the literature retrieval method is provided to
make the review process more accessible to others and to ensure that
the scope and pertinence of the literature review can be scrutinized.

Evaluation of Evidence
In evaluating the evidence, data from published reports are

examined to determine whether a specific maneuver meets the criteria
of effectiveness. The hierarchy of evidence places emphasis on study
designs that are less vulnerable to bias and errors of inference, such as
randomized controlled trials.
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The assessment of quality is not concluded by assigning a study
to a particular design category. Poorly-designed randomized controlled
trials may provide less persuasive evidence than well-designed non-
experimental studies. Thus, all studies must undergo critical appraisal
for design strengths and flaws. A detailed review of these issues is
beyond the scope of this chapter. However, fundamental concerns
include: the presence of blinding, treatment of confounders, statistical
power and sample size, population characteristics, a priori specification
of hypothesis, data analysis methods and sources of bias including the
proportions of persons lost to follow-up.

After the strengths and weaknesses of each individual study
have been determined, results must be synthesized to form a
comprehensive but usable body of evidence. Meta-analysis is still in a
developmental stage<19-24> and currently is not used routinely for
this function, but it is seen as a powerful tool for selected situations.
The synthesis of multiple studies is usually done by reviewers on a less
quantitative basis. The key features of the major studies, such as
sample size, and the direction, magnitude and significance of effects are
normally presented in a tabular or graphic format for easy comparison.
Reviewers identify important patterns in results and examine the role
of population characteristics and other confounding variables in
accounting for differences in results.

These first two steps enable an assessment of the level of
certainty that a maneuver is effective. This approach has been
transferred to other situations for evaluation of technologies or non-
preventive interventions by individuals or by groups. However, the
Task Force itself acts as a whole to facilitate review of evidence in
accordance with criteria of effectiveness and in a modified consensus
development process to develop practice guidelines. The mechanisms
developed by the Task Force to do this are described in the next
section.

Managing the Committee Analytic Process
The Task Force has a stable panel of members and engages in a

continuous process of revising previous recommendations and
addressing new topics. Over the sixteen year history of the Task
Force, a gradual turnover of members with varied expertise has been
ensured. The Task Force has maintained a mix of clinicians and
research methodologists. Family practice, pediatrics, geriatrics and
several other specialties are represented.

Topics to be reviewed may arise from challenges from the
academic community, ambiguity regarding appropriate current
practice, conflict between the recommendations of authoritative
bodies, or suggestions from individuals, special interest groups or from
government. Topic selection also depends upon publication of new
research evidence and the personal expertise of the members. Where
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resources are limited, members assign priorities by ranking the list of
possible topics.

Members are assigned specific topics and each has a mandate to
submit background papers to the rest of the committee for discussion.
Outside consultants are also asked to work with the Task Force on
selected topics. Project support staff has been funded since 1988 by a
research grant from the National Health Research Development
Program. Staff members work under the direction of the chairman and
the Task Force members. Health Canada also funds meetings and travel
expenses through the Health Services and Promotions Branch. The
Task Force meets 2 or 3 times each year for 1-2 days and all
background papers are pre-circulated.

The interchange among expert panelists within the conference
room permits the airing of important issues, clarification of ambiguous
concepts and careful analysis of evidence and recommendations by the
group. The advantages of informal discussion by experts and the
process of achieving consensus include the opportunity to deal openly
with important issues that are not easily quantified or addressed
adequately in a more structured analysis (e.g. ethical issues).

At the same time, the personal opinions individuals bring to the
process and familiar human characteristics (e.g. forgetfulness, fatigue,
interpersonal conflict) can influence the recommendations that are
developed. Consensus conferences have methodological
limitations<25-31> and are sometimes criticized because only people
with similar views are asked to attend. While the approach of Task
Force members to the evaluation of the literature is similar
(commitment to the evidence-based approach) and they have
developed expertise regarding how the methodolgy works, members
of the panel do not always approach the task from the same starting
point. Time is taken to reconcile differing points of view. The evidence
is presented and deliberated upon until a consensus finally emerges.

It is important to take advantage of the potential strengths of the
consensus development process while at the same time adhering to
procedural standards and work practices that maintain uniformity and
impartiality in the analytic process. These include procedures to
achieve adequate documentation, consistency, comprehensiveness,
objectivity and adherence to the Task Force methodology.

Developing Clinical Practice Guidelines
The review of evidence of the effectiveness of preventive

services serves as the principal basis for clinical practice
recommendations. However, the review of the evidence is a
conceptually distinct process from the setting of medical policy.
Because of the health, economic and social implications of clinical
practice guidelines, the scientific evidence must be viewed within the
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context of the clinical practice and the health care settings to which
the recommendations will apply.

As a general rule, the strongest recommendations of the Task
Force (A and E Recommendations) are reserved for preventive
interventions whose value is supported or negated by high quality
evidence (Type I – randomized controlled trials (RCTs)). Type II
evidence is of fair quality and generally is associated with B and D
Recommendations.

However, other factors come into play as the Task Force
considers Canadian practice settings specifically and puts together
evidence from various sources. Are the results of studies from the
United States, Europe or other developed countries generalizable to
Canada? What are the implications in terms of safety, acceptability and
cost of clinical procedures to patients and physicians, not only in urban
settings but in the variety of practice settings across Canada?

Examples of factors other than evidence that can affect the grade
of a recommendation include: limited availability of a particular
technology, demonstrated poor average compliance with a procedure
and some potential for harm. In such cases the Task Force considers it
best to err on the side of caution and not to advocate major changes
in accepted practice. On the other hand, in cases where the burden of
suffering is overwhelming, the Task Force will tend to be more
proactive, since interventions of only minor effectiveness may translate
into substantial health benefits for the population as a whole.

The burden of suffering is assessed by considering two factors:
first, the impact of the particular condition on the individual, as
assessed from the years of life lost, the amount of disability, the pain
and discomfort, the cost of treatment and the effect on the individual’s
family; and, second, the impact on society as assessed from mortality,
morbidity and the cost of treatment. Ambiguity in the evidence
regarding morbidity and mortality can also lead to more conservative
recommendations (tending towards C Recommendations).

Although interventions are generally not recommended when
they are linked to an increase in all-cause mortality or morbidity, the
absence of a reduction in overall mortality or morbidity is not always a
valid basis for recommending against an intervention. Even if the lack
of change in a global outcome measure reflects the exchange of one
cause of death, or one form of illness, for another, such an outcome
may be desirable for patients whose risk preferences favour such an
exchange. For example, the suffering that can precede certain causes
of death (e.g. stroke) may make their prevention more desirable for
some persons than the prevention of more acute causes of death.
Bone fractures may be of greater concern to some women considering
estrogen replacement therapy than the risk of endometrial cancer.
Non-fatal health outcome measures also tend to be more problematic
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in that they have less uniform definitions and are less precise in terms
of impact on burden of suffering.

The “number needed to treat” is another useful tool.<32>
Estimates are made of the number of individuals in the population who
would have to receive the intervention per case prevented.
Interventions with a large “number needed to treat” may not be in the
best interest of the population if treatment is associated with
significant costs or harmful effects (iatrogenic side effects, labelling,
high cost, etc.).

Given the growing concern about health care costs, the Task
Force attempts to furnish information about the cost effectiveness of
recommended preventive interventions. Where possible, studies that
have examined the costs and effects of an intervention are reviewed.
However, information of this type is limited and where it does exist
questions often arise concerning the appropriateness of study
modeling assumptions including criteria of effectiveness and the
equivalence of costs and benefits in the Canadian setting. Thus, the
Task Force may only be able to describe a procedure or technology in
general terms as costly and as a result tend to de-emphasize it.

The Task Force has increased the efficiency of its operations
through close collaboration with the U.S. Preventive Services Task
Force. On some issues there has been a division of labour (on a topic
by topic basis) between the two groups. Several chapters in this Guide
have been adapted from reports of the U.S. Task Force. Similarly, the
U.S. Preventive Services Task Force will be adapting Canadian reports
for the new edition of its Guide. Preliminary draft reports on all topics
are exchanged. This allows committee members to proceed more
rapidly to formulation of guidelines after careful consideration of the
evidence in the local context. In most instances, the two committees
have come to the same conclusions but sometimes there are minor
differences of opinion regarding the strength of evidence and/or
grading of recommendations.

All four recommendations that are graded positively or
negatively (A, B, D and E) reflect a strong conviction that all physicians
should adapt their practice to these guidelines. A C grade
Recommendation means that there is poor or contradictory evidence
regarding the intervention and that decision-making must be guided by
factors other than the medical scientific evidence. Such interventions
lend themselves particularly well to individual adaptation – considering
the physician’s expertise and the patients’ risk profile.

Recognizing the diversity of issues that must be considered
in developing sound practice recommendations, the final
recommendation is accompanied with a clear and explicit discussion of
the underlying rationale. Recommendations and background papers are
then distributed to outside experts for peer review and revised
appropriately. Detailed Task force technical reports are published in
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peer-reviewed journals in English (Canadian Medical Association
Journal) and in French (L’Union médicale du Canada). A full list of
reports published to date is included as Appendix A.

Conclusions
Efforts to enhance scientific standards for medical information

synthesis and the assessment of effectiveness are combined with a
consensus development mechanism in the Task Force approach.
Further refinement can be expected in the future to merge these
approaches optimally in order to provide more meaningful
recommendations and more rigorous accountability for the methods
used to develop those recommendations. These efforts will lead
ultimately to a more scientific approach to clinical practice decisions
and to more effective and efficient use of health care services in
general.
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Table 1

Quality of Evidence

I: Evidence obtained from at least one properly randomized
controlled trial.

II-1: Evidence obtained from well-designed controlled trials without
randomization.

II-2: Evidence obtained from well-designed cohort or case-control analytic
studies, preferable from more than one centre or research group.

II-3: Evidence obtained from comparisons between times or places with or
without the intervention. Dramatic results in uncontrolled experiments
(such as the results of treatment with penicillin in the 1940’s) could
also be included in this category.

III: Opinions of respected authorities, based on clinical experience,
descriptive studies or reports of expert committees.

Classification of Recommendations

A: There is good evidence to support the recommendation that the
condition be specifically considered in a periodic health examination.

B: There is fair evidence to support the recommendation that the
condition be specifically considered in a periodic health examination.

C: There is poor evidence regarding the inclusion or exclusion of the
condition in a periodic health examination, but recommendations may
be made on other grounds.

D: There is fair evidence to support the recommendation that the
condition be excluded from consideration in a periodic health
examination.

E: There is good evidence to support the recommendation that the
condition be excluded from consideration in a periodic health
examination.
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