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Background: Effective clinical practice guidelines should improve clinical outcomes, and measures of
physician use of clinical practice guidelines should correlate with improved outcomes. This study translates
a clinical practice guideline on heart failure into review criteria to measure physician performance

and the effectiveness of the clinical practice guideline.

Methods: A panel of 11 family physicians and 1 cardiologist systematically reviewed the clinical practice
guideline for its clinical importance, educational relevance, and evaluative appropriateness. Then a subset
of 4 family physicians rigorously applied each recommendation to established criteria for measurability
and developed an evaluation tool useful in medical record review.

Results: The heart failure clinical practice guideline was found to be an excellent educational tool.
Using it to measure physician performance, however, was limited to diagnostic tests and drug prescribing.
Of 45 recommendations, 5 fulfilled criteria for measurability; 1 recommendation had A-level evidence,
whereas 2 recommendations had B-level and 2 had C-level evidence.

Conclusion: This study illustrates the logistic issues and challenges in developing a measure of physician
adherence to clinical practice guidelines. Medical record review is inadequate to measure many
recommendations. Physician use of this clinical practice guideline must be evaluated as an intermediate
step to measuring the effectiveness of clinical practice guidelines based on patient outcomes.

(J Am Board Fam Pract 1997;10:206-12.)

Left-ventricular systolic dysfunction, or conges-
tive heart failure (CHF), is a health problem that
affects more than 2 million Americans at a cost of
more than $10 billion annually. The 5-year mor-
tality rate is about 50 percent for the almost
400,000 new cases diagnosed each year. The mor-
tality rate for CHF patients on angiotensin-con-
verting enzyme (ACE) inhibitors! and for those
with angina who undergo coronary artery bypass
graft surgery? has decreased considerably in the
last 10 years.

Family physicians care for a great percentage of
CHEF patients and are increasingly under scrutiny
for the quality of care rendered to these patients.
A survey of practice styles among family physi-
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cians, internists, and cardiologists found wide
variability and major cost differences.’ Patients
with CHF discharged from the hospital too early
were found to have increased mortality at 90
days,* and in less than one half of the medical
records reviewed in one study was there physician
documentation of a low-salt diet.’ In response to
such concerns, the Agency for Health Care Pol-
icy and Research (AHCPR) developed its 11th
clinical practice guideline, Heart Failure: Evalua-
tion and Care of Patients with Left-Ventricular Sys-
tolic Dysfunction, for practicing clinicians.5’
Analyses of clinical practice guidelines in the
family practice literature have focused on the evi-
dence and process of guideline development.®-11
This study will describe an evaluation of the
AHCPR heart failure clinical practice guideline
for its ability to be a tool to measure effective clin-
ical practice. Measurement of physician adherence
to a clinical practice guideline is a necessary first
step to evaluate effectiveness of a guideline on
clinical outcomes. This measurement has impor-
tant policy implications. For example, one state
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has enacted tort reform to assist physicians who
comply with a clinical practice guideline, but the
success of this program has been limited by the
lack of measurability of the guidelines.!? This pa-
per will describe the translation of the clinical
practice guideline into review criteria and will dis-
cuss the use of a clinical practice guideline in mea-
suring the quality of clinical practice.

Process of Guideline Development

The AHCPR contracted with RAND, a nonprofit
public policy and research corporation, to develop
the heart failure clinical practice guideline. With
the approval of AHCPR, RAND sclected a panel
of experts (predominantly academic specialists,
but with representation by generalists) and con-
sumers that used an explicit approach to sort out
and rate the evidence for each recommendation.
The panel first met in February 1992, and drafts
were later evaluated by outside persons and orga-
nizations. The final clinical practice guideline was
published in June 1994.6

Methods
For this study the AHCPR clinical practice guide-

line on heart failure was reviewed by an advisory

panel of 11 family physicians and an academic car-
diologist. The panel comprised family physicians
from diverse environments including rural, subur-
ban, urban, academic, nonacademic, group, solo,
managed care, and fee-for-service practices. Each
clinical practice guideline recommendation was
assessed for its educational appropriateness, clini-
cal importance, and measurement feasibility.

Recommendations were considered specific
and intended guides if printed in boldface type
and assigned an evidence rating in the text. Evi-
dence ratings were based on interpretation of
supporting documentation found through litera-
ture review. An A rating indicated good evidence
from well-conducted randomized controlled clin-
ical trials or cohort studies. A B rating indicated
fair evidence supported by case-control studies
and poorly controlled studies or those recom-
mendations for which there was conflicting evi-
dence from well-designed studies. C-level evi-
dence supported recommendations based on
expert opinion.

Forty-five recommendations were reviewed.
They were divided among the four major areas:
prevention, patient evaluation, patient manage-

ment, and the need for revascularization. Four
family physicians (PAJ, BAM, CR], CHF) experi-
enced in quality management assessed the clinical
practice guideline for measurement validity by
adapting 2 method described by Palmer et al.13
Criteria for this assessment are listed in Table 1.

Results :

Advisory panel satisfaction with the clinical prac-
tice guideline was high. Recommendations for
clinical practice were considered valid and useful
as an educational resource for family physicians
and their patients. The panel members felt that
the clinical practice guideline represented appro-
priate practice for family physicians.

The panel perceived extreme difficulty in mea-
suring physician performance based on the clinical
practice guideline, however. Because the medical
record is vital as a witness to medical decisions and
actions, the panel believed that valid measures of
physician performance would require documenta-
tion. Diagnostic test ordering and therapeutic
management were believed to be most reliably
recorded in the medical record. Patient education
and activities requiring increased patient responsi-
bility are less likely to be documented.

Clinical Importance and Utility

The clinical practice guideline is presented in a
fashion consistent with clinical practice. Preven-
tion of CHF in asymptomatic patients is dis-
cussed first, followed by the initial evaluation and
a discussion of alternative diagnoses and manage-
ment issues. Specific management includes phar-
macotherapy as well as patient education. Finally,
clinicians are encouraged to examine the need for
revascularization in all CHF patients.

Table 1. Criteria for Determining Measurable
Recommendations.

Guideline recommendation is an action
Strength of epidemiological evidence (as stated in guideline)
Strength of evidence based on physician’s personal
experience or experimental evidence
Condition can be detected
Data source has data element for measuring
Can make yes-or-no decision about criterion compliance
Information necessary for yes-or-no decision found
in data sources
Acceptable alternatives and exclusions specified clearly
Time frame defined for observation of criterion compliance
Recommendation reflects intent of guideline
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Table 2. Reasons Clinical Practice Guideline
Recommendations for Heart Failure Were Not
Measurable.

Reasons Number

Recommendations informational only 8

Could not adequately recognize patients 7
for whom the recommendation was
written using existing medical record data

Data elements considered not available 19
in medical records

No alternatives or exclusions specified 2
for recommendation

A yes-or-no decision could not be made 3
for the recommendation

Did not reflect intent of guideline 1

Prescribing an ACE inhibitor for asymptomatic
patients with reduced left ventricular ejection
fracdon (LVEF) is emphasized. Family physicians
will find this information useful only in the event
that an asymptomatic patient will be tested for re-
duced LVEF. The dilemma for physicians is deter-
mining which patients are asymptomatic. The text
supporting this recommendation provides a more
meaningful suggestion that clinicians consider
testing LVEF in patients following specific types
of myocardial infarction, but no evidence rating is
provided, and this is not a formal recommenda-
tion of the clinical practice guideline.

The examination of the symptomatic patient
and diagnostic considerations follow. The impor-
tance of assessing volume overload is emphasized,
as is its treatment with a diuretic. Patient man-
agement using ACE inhibitors, diuretics, digoxin,
and hydralazine-isosorbide is discussed. Diet, ex-
ercise, and advance directives are important pa-
tient education areas to document. Additionally,
physicians are encouraged to monitor weight and
educate patients about self-monitoring. Though
the nonpharmacologic recommendations are
based on C-level evidence, the panel agreed with
their importance. Nevertheless, several panel
members suggested that discussing advance di-
rectives at the initial office visit might be prema-
ture; they preferred to establish the patient-
physician relationship first.

The section “Need for Revascularization” high-
lights the importance of a primary care physician.
Within the algorithm of this clinical practice
guideline, there are three decision nodes that em-
phasize counseling and discussing options for
care with the patient. Although this section ade-

quately covers the decision analysis involving
CHEF patients, the tasks of quantifying and ex-
plaining the risks of various options can involve
major value judgments by the physician.

Measurability of the Clinical Practice Guideline
Forty-five recommendations were evaluated for
measurability based on the criteria in Table 1. A
summary of recommendations that were not
measurable and why is listed in Table 2. Forty of
the 45 recommendations were not measurable,
leaving only 5 measurable recommendations.
Limitations included recommendations that are
informational only (8), involve actions for pa-
tients whose condition is difficult to detect in
clinical practice (7), require unavailable data (19),
provide no alternative or exclusionary criteria (2),
and require the reviewer to make a yes-or-no de-
cision that is clinically difficult in an external re-
view (3). Examples of these limitations follow.

Informational recommendations demand no
action on the part of clinicians, and thus compli-
ance is not measurable. Eight of the recommen-
dations are informational. An example of an in-
formational recommendation is, “Digoxin can
prevent clinical deterioration in patients with
heart failure due to left-ventricular systolic dys-
function and improve patients’ symptoms.” This
A-level-evidence recommendation appears to en-
dorse the use of digoxin in patients with CHF;
however, the action recommendation for the use
of digoxin has C-level evidence.

A clinician or evaluator could not distinguish
the patient for whom the recommendation is in-
tended in seven instances. An example of this is,
“Asymptomatic patients who are found to have
moderately or severely reduced left-ventricular
systolic function should be treated with an ACE
inhibitor to reduce the chance of developing clin-
ical heart failure.” This recommendation has
A-level evidence and yet cannot be applied to a
population of patients because there is no recom-
mendation for how to recognize asymptomatic
CHEF patients.

Nineteen recommendations are not measurable
because information about patient compliance
would be lacking in the available data sources.
These recommendations are predominantly re-
lated to patient education, counseling, and dis-
cernment of patient preferences, which are not re-
liably recorded in the medical record. An example
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Table 3. Final Review Criteria Pertinent for Congestive Heart Failure.

1.  Physicians should order a chest radiograph; electrocardiogram; complete blood count; serum electrolyte, serum
creatinine, and serum albumin measurements; liver function tests; and urinalysis for all patients with suspected
or clinically evident heart failure. Thyroxine and thyroid-stimulating hormone levels should also be measured
in all patients older than 65 years with heart failure from no obvious cause and in patients who have atrial fibrillation
or other signs or symptoms of thyroid disease [C evidence]

2. Patients with suspected heart failure should undergo echocardiography or radionuclide ventriculography to measure
ejection fraction if information about left-ventricular function is not available from previous tests [B evidence]

3. Patients with heart failure and signs of severe volume overload should be started immediately on a diuretic.
Patients with mild volume overload can be managed adequately on thiazide diuretics, whereas those with more severe
volume overload should be started on a loop diuretic [C evidence]

4.  All patients with congestive heart failure should undergo a trial of angiotensin-converting enzyme (ACE) inhibitors
unless contraindicated by any of the following: [A evidence]

a. A history of intolerance or adverse reactions
b. Serum potassium greater than 5.5 mEq/L
c. Symptomatc hypotension

Patients with renal insufficiency (creatinine >3.0 mg/dL) should be given only a one-half dose of ACE inhibitors

[B evidence]

Note: Review criterion 4 incorporates two measurable recommendations

of such a recommendation is, “All patients should
be encouraged to complete advance directives re-
garding their health care preferences.” Even if
physicians encourage patients to complete ad-
vance directives, it is unlikely that available data
would indicate physician encouragement.

Three recommendations are not amenable to

yes-or-no decisions. One example is, “The panel .

recommends against the routine use of invasive or
noninvasive tests, such as echocardiography or
maximal exercise testing, for monitoring patients
with heart failure.” Although the data would be
available to judge whether the test was done, the
judgment of whether the test was ordered rou-
tinely is a complex decision.

Two recommendations list no alternatives or
exclusion criteria. “Patients with a history of syn-
cope possibly due to ventricular arrhythmias
should be referred immediately to a practitioner
with expertise in arrhythmias,” is an example. Al-
though no alternatives or exclusion criteria are
listed for this recommendation, panel members
offered several scenarios whereby they would not
refer immediately.

Valid and available measures of one recommen-
dation with A-level evidence were found, yet the
panel felt this recommendation did not address
the intent of the guideline. “Patients with heart
failure and angina who will not or cannot un-
dergo revascularization should be treated with ni-
trates and aspirin,” is a recommendation to treat
angina and is peripheral to CHE.

The final review criteria for compliance to the

AHCPR clinical practice guideline for heart fail-
ure are listed in Table 3. Only 5 recommenda-
tions are acceptable as review criteria, with 2
combined to form 1 review criterion. Each of the
recommendations that form the basis for review
criteria is either a patient evaluation regimen or
pharmaceutical prescribing. Although not listed
in Table 3, a systematic weakness of the heart fail-
ure clinical practice guideline is its lack of estab-
lishing time frames for compliance with recom-
mendations. This area is poorly studied, and the
recommendation would be dependent upon ex-
pert opinion. The panel of reviewers estimated
time frames to establish final review criteria.

Figure 1 illustrates the number of measurable
and nonmeasurable recommendations in the clin-
ical practice guideline and their evidence ratings.
The evidence rating of a recommendation ap-
pears to have little or no relation to its measura-
bility. Of five recommendations having A-level
evidence, only one proved to be an effective re-
view criterion. Two of 11 recommendations with
B-level evidence and 2 of 29 recommendations
based on C-level evidence were acceptable for re-
view criteria.

Discussion

Special Features of This Analysis

This analysis differs from previous approaches to
assess clinical practice guidelines. We adapted the
methodology of Palmer because it allowed an ex-
plicit and rigorous translation of the clinical prac-
tice guideline into medical review criteria. Our
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Figure 1. Comparison of evidence-based recommendations and their adaptation into measurable review criteria.

reviewers were family physicians and did not rep-
resent other specialties. The purpose of this
study, however, was to analyze the practices of
family physicians who care for CHF patients, and
thus peer review by family physicians was most
appropriate.

Hadorn et al'* published the RAND group’s
translation of this clinical practice guideline, and
their findings are comparable to ours. Differences
do exist, however. They found 34 recommenda-
tions instead of 45, but did not state their criteria
for selection. Rather than using the methodology
of Palmer, their assessment used 2 criteria: “im-
portance to quality of care” and “feasibility of
monitoring.”'* Only 4 of 8 final review criteria
were selected unanimously by their panel, and
these criteria approximate our review criteria.
The other 4 review criteria either did not de-
scribe a recommendation or did not fulfill our as-
sessment criteria. Clearly, the use of an estab-
lished method for translation of clinical practice
guidelines into review criteria is important to re-
duce interpretive differences.

This method appears to have considerable face
validity. The larger panel of physicians that dis-
cussed the clinical practice guideline recommen-
dations predicted the findings of our analysis: the
clinical practice guideline would measure diag-
nostic tests and treatments because they are more

reliably documented in the medical record. Chart
reviews by our staff have demonstrated the ade-
quacy of these review criteria. The additional
measures established by the RAND group re-
quired substantially more resources and profes-
sional interpretive skill.

Education and care of chronically ill patients
are dependent on patient-physician communica-
tion.!” The heart failure clinical practice guide-
line reflects the importance of communication,
but these recommendations cannot be validly
measured. We believe the inadequacy of measur-
able recommendations is somewhat a reflection
of clinical practice and the inadequacy of the
medical record.

The purpose of this clinical practice guideline
is to educate physicians and patients. Members of
the RAND advisory panel expressed concern
about the use of this clinical practice guideline as
a tool for assessing practice patterns.'* One might
conclude that this clinical practice guideline was
not efficacious as a foundation for a measurement
tool and that it was inappropriately applied. On
the contrary, the ultimate goal of the clinical
practice guideline must be improved clinical out-
comes, and an evidence-based guideline is the
logical foundation for this effort. Future studies
must determine whether the review criteria
judged here are valid measures of quality care.
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Implications of This Study
The AHCPR clinical practice guideline for heart
failure is an effective resource and educational
tool for primary care clinicians. Although this
guideline has limitations, it provides an excellent
starting point for improving clinical practice. Its
format is consistent with clinical reasoning and
provides flexibility. Nevertheless, the characteris-
tics that make the clinical practice guideline an
excellent educational resource hinder its effec-
tiveness as a measurement tool. The clinical prac-
tice guideline flexibility allows wide adaptation
for primary care patients, but reduces its speci-
ficity for measurement of guideline compliance.
To measure the effectiveness of a clinical prac-
tice guideline, recommendations must be trans-
lated into actions to improve specific patient out-
comes. If physicians are to comply with a clinical
practice guideline, they must be able to distin-
guish for which patient the clinical practice guide-
line is intended, get agreement from the patient
for the course of action, implement the action,
and document the action so that it is measurable.
As measurement tools are developed to monitor
quality of care, we must study the patient’ role in

physician adherence to clinical practice guidelines. .

For patients with chronic diseases, the importance
of patient compliance is vital to improve clinical
outcomes.!S Monane et al'® found patient compli-
ance among the elderly with CHF to be a serious
problem in regard to use of medications and pa-
tient management. Patient-specific variables can
be important considerations in explaining clinical
outcomes. A weakness of this methodology is that
actions physicians can control, such as prescrip-
tion writing, are measured, but actions requiring
mutual patient-physician agreement are not. This
AHCPR clinical practice guideline on heart fail-
ure addresses the problem of patient compliance;
however, effective measurement of those recom-
mendations is limited.

Medical records are inadequate in relating pa-
tient and physician decisions. Physicians are not
trained to document the variance between their
recommendations and patient preferences. The
patient is the only data source for this informa-
tion, and to have an effective measure of phy-
sician adherence to clinical practice guidelines,
access to this information must be found. Wenn-
berg!” suggests that the true use of clinical prac-
tice guidelines is in assisting physicians as they ex-

plain the choices patients must consider. Family
physicians should look for an effective means to
document these decisions in the medical record.

The development of an evaluative instrument
to measure physician adherence to the AHCPR
clinical practice guideline on heart failure was
limited by a lack of explicit time frames for the
implementation of the guideline. Our review cri-
teria were developed using best guesses for effec-
tive time frames. Outpatient care and care for pa-
tients with chronic disease are predicated on the
notion that time is an ally and that a slow and re-
peating management plan is often necessary.!®
Thus, more so than for hospital and acute care,
the measurement of clinical practice guideline ad-
herence in primary care must carefully establish
time frames that are not overly restrictive.

An interesting finding from this analysis was
that strong scientific evidence from randomized
controlled trials had only a small influence on the
evaluation instrument for measuring adherence
among family physicians. Of the 45 recommen-
dations reviewed, 5 are given A-level evidence (an
indication of good scientific evidence) by the
AHCPR panel. Only one of these recommenda-
tions provides a useful measure for evaluation.
This finding underscores the dilemma of apply-
ing results from large, highly controlled clinical
trials to individual patients.!® The application and
implementation of scientific knowledge can be as
complex as the acquisition of the new knowledge
itself. ‘

This study raises important questions regard-
ing clinical practice guidelines as tools for mea-
suring adherence. Clinical practice guidelines
have been evaluated based on their developmen-
tal process, generalizability, applicability, and va-
lidity as educational tools. Our research used the
clinical practice guideline as the foundation for a
measurement tool applying established method-
ology. Further work in primary care practices
measuring compliance of physicians and patients
is needed. Ultimately, clinical practice guidelines
must be judged by their effect on clinical practice
and patient outcomes.
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