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INTRODUCTION: Many patients treated with lipid-lowering
medications in clinical practice do not achieve targeted National
Cholesterol Education Program (NCEP) goals for low-density
lipoprotein cholesterol (LDL-C), despite the proven efficacy of
these medications. Understanding physician attitudes and
beliefs about treating patients to goal may be useful in improving patient care and ensuring that all patients receive the benefits of treatments shown to be optimal in clinical trials.
OBJECTIVE: To develop a theoretically based, and statistically
reliable and valid survey instrument for measuring the attitudes and beliefs of physicians toward hyperlipidemia and its
treatment, including treatment of patients to goal. To determine whether the attitudes measured were associated with
physician intentions to treat patients to LDL-C goal.
METHODS: We assessed the reliability of the instrument
through an examination of the internal consistency and factor
structure of the constructs. Validity was assessed through
zero-order correlations among the constructs and the relationship between the constructs and an intent to treat to goal case
study.
RESULTS: Internal consistency scores for the 8 constructs
ranged from 0.48 to 0.75. Factor loadings indicated that the
individual items belonged to their respective constructs, as
hypothesized. The predictive validity of the instrument was
demonstrated by significant relationships between 5 of the 8
attitudinal constructs and an intent to treat to goal case study.
CONCLUSIONS: The HABIT physician survey is the first validated instrument covering a broad set of attitudes about the
treatment of hyperlipidemia that are both theoretically and
empirically linked to physician intent to treat to NCEP LDL-C
goal.
KEY WORDS: physician behavior; education; attitudes;
cholesterol.
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H

igh cholesterol or hyperlipidemia is one of the major
modifiable risk factors for coronary heart disease,
which continues to be the leading cause of death and mor1
bidity in the United States. Despite treatment guidelines
and the wide-spread availability of pharmacological agents
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proven to be efficacious in significantly lowering cholesterol
2–11
levels and mortality in randomized clinical trials (RCTs),
many patients are not treated to National Cholesterol Education Program (NCEP) goals for low-density lipoprotein
12–16
cholesterol (LDL-C).
One reason for lack of goal attainment may be that treatment choices made in clinical practice incorporate provider and patient attitudes, beliefs, and
preferences that influence the effectiveness of pharmaco17,18
logical treatments.
While the role of attitudes and beliefs
in the treatment of hyperlipidemia has received limited
19,20
attention in the literature,
diabetes and hypertension
researchers have begun to pay increasing levels of attention
to how physician attitudes and beliefs influence patient
21–23
outcomes.
Some evidence suggests, for example, that
physician attitudes about treatments are more important
determinants of patient outcomes than is physician know24,25
ledge.
Findings from these studies regarding the important role of physician awareness of guidelines, feelings of
inertia, and lack of self-efficacy in helping their patients
meet their treatment goals are echoed in a recent review
26
of the barriers to guideline adoption. A validated survey
instrument assessing physician attitudes toward hyperlipidemia and its treatments should be an important component of a multipronged approach to improving the delivery
of optimal patient care and lipid management.
Clearly, treating hyperlipidemic patients to their LDL-C
goals is a multifactorial problem involving physician factors, patient factors, and health system factors. The HABIT
physician survey addresses one piece of this puzzle by
assessing physician attitudes and resource constraints
that may impact on clinical decision making. The purpose
of this study was to develop a statistically reliable and valid
survey instrument for measuring the attitudes and beliefs
of physicians toward hyperlipidemia and its treatment,
including treatment of patients to goal. Our framework for
developing the survey was based on the theory of reasoned
action, which hypothesizes that individual attitudes toward
particular behaviors, as well as the norms or social rules
of the environment in which the individual lives, shape an
individual’s intention to behave in a particular way.27 This
theory conceptually links a person’s beliefs to their attitudes and behavior. An exploratory goal of this validation
study was to determine whether the attitudes being measured were indeed associated with physician intentions to
treat patients to LDL-C goal.

METHODS
Survey Development
The conceptual foundation of the survey was established
on the basis of a literature review of physician attitudes,
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beliefs, and behaviors regarding the treatment of hyperlipidemia and other chronic conditions such as diabetes and
hypertension. In reviewing the literature, we specifically
looked for attitudinal factors that would be related to physician treatment decisions about patients currently being
treated for hyperlipidemia. Our review identified 8 constructs or attitudes hypothesized to be related to treatment
decisions. These 8 constructs are grouped into 3 overall
themes, including attitudes about statins, attitudes about
hyperlipidemia as a disease, and attitudes related to the
context in which hyperlipidemia is treated.
Attitudes About Statins. Physician beliefs about the effectiveness of statins and other pharmacological treatments
were identified as potential drivers of physician practices
28,29
and treatment decisions.
It is hypothesized that physicians who doubt the efficacy of statins or their effectiveness in particular patient groups will be less inclined to
aggressively treat LDL-C. Two constructs related to dose
titration of statins were also suggested by the literature to
influence physician decisions. Physicians believing that
patients view titration negatively may be less likely to
titrate statin doses upward, due to a concern about communicating that the current treatment or the patient has
somehow failed. In this situation, physicians may make
decisions based on their perceptions of the patient’s psy30
chological responses to the treatment process. In addition, physicians concerned about the risks associated with
higher statin doses may try other treatment alternatives
such as encouraging diet and exercise, adding nonstatin
agents, or avoiding higher statin doses altogether rather
than titrating statin doses as recommended by NCEP
21,31,32
guidelines.
Attitudes About Hyperlipidemia as a Disease. Physician
behaviors in treating hyperlipidemia may also be driven by
their attitudes about hyperlipidemia overall and relative to
other chronic conditions. Research on the treatment of
hypertension, another chronic disease with national guidelines for treatment and goal attainment, suggests that some
physicians may be satisfied with getting their patients close
enough to goal rather than treating patients aggressively
33
to goals as specified by the guidelines. Physicians treating
hyperlipidemia may also believe that getting a patient to
within 10 or 20 points of nationally recommended LDL-C
goals is sufficient, and may therefore be less aggressive in
their treatment decisions. At a more global level, physician
attitudes about the urgency of getting to goal could impact
22,29
on treatment decision making.
Physicians may not see
a need to get patients to goal quickly, given that hyperlipidemia is a chronic condition requiring life-long treatment
as well as for a variety of other reasons, including the
asymptomatic nature of hyperlipidemia and patient focus
on other conditions.
Attitudes Related to the Context in Which Hyperlipidemia is
Treated. Our review of the literature suggested 3 elements
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of the health care context that might impact on physician
decision making about the pharmacological treatment of
hyperlipidemia. First, decisions about pharmacological
treatments may be influenced by a physician’s sense of the
34–36
utility of diet and exercise in lowering LDL-C.
Physicians who have a positive attitude toward diet and exercise
may be less aggressive in their use of pharmacological agents
and vice versa. Second, physicians must make decisions
within health systems that are subject to constraints on
29,37–39
the time and resources available to counsel patients.
Physicians’ sense of the time and resources available to
them may make them less likely to aggressively treat
patients with pharmacological agents if they do not feel
they have the time to counsel with regard to the benefits
and risks of such treatment. Finally, a physician’s sense
of their own self-efficacy in treating patients to goal may be
an important contributor to the treatment choices they
22,29,34,38,39
make.
Item Development. Individual questions and attitudinal
statements for each of the above constructs were written
in an iterative process by the authors who represent various disciplines including medicine, medical sociology,
health services research, and psychometrics. In most
cases, items were constructed to reflect the attitudes and
beliefs of the physician relative to hyperlipidemia treatment. Response categories used a 5-point Likert scale to
assess the degree to which physicians agreed or disagreed
with each of the attitudinal statements.
Each attitudinal statement was evaluated with regard
to whether it was an unambiguous and clearly stated
example of the construct it represented. This activity
resulted in the rewording, and sometimes the elimination,
of poorly or awkwardly worded items, or items that were
judged to be poor representatives of their constructs. The
items and constructs, as a whole, were also reviewed in
terms of response scaling, the direction of wording, transitional statements between survey sections, instructions
to interviewers, item sequencing, and readability. The final
survey was pilot tested on several physicians as a final
check on its readability and to identify any problematic
items or transitions. The Flesch-Kincaid grade level available in Microsoft Word (Microsoft Corporation, Redmond,
WA) rated the final survey at an 8th grade reading level.
Attitudinal Scale Construction. Each of the attitudinal scales
was calculated as the average of the individual item scores.
All scales were scored so that they represent stronger
agreement with the attitude. Thus, some items within each
scale may have been reverse coded.

Statistical Analyses
Construct Validity. The term construct validity is used here
to refer to the internal consistency (often referred to as reliability) and the factorial structure of the survey instruments. Taken together, these concepts describe how survey
items relate to underlying factors and to one another.
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Internal consistency (homogeneity) is concerned with
the internal relationships or consistency among the items
that purportedly measure the same construct. This property of the HABIT scales was assessed through the use of
Cronbach’s a.
The internal consistency analyses were supplemented
with a detailed examination of the factor structure of the
survey. The overall adequacy of the survey’s operationalization was assessed with a confirmatory factor analysis
based on the intended or theoretical design. We examined
the factor loadings from the confirmatory factor analysis
to represent the degree to which the construct determines
the response to an item and whether the individual attitudinal statements belonged to the constructs as we defined
them.
Concurrent and discriminant validity were evaluated via
the zero-order correlations among the scales. We assessed
predictive validity by the instrument’s ability to distinguish
between physicians who had a high intent to treat patients
to goal versus those who had a lower intent to treat to goal.
Intent to treat patients to NCEP goal was measured via a
case study in which physicians were asked to recommend
treatment options for a patient exhibiting various lipid levels throughout his course of statin treatment. This case
study allows for treatment decisions that are consistent
with NCEP ATP III recommendations and studies of clinical
practice.40 Specifically, physicians were asked to consider
their treatment of a 60-year-old male with established CHD
who they were seeing for the first time. The physician is
assumed to order a routine lipid profile, which determines
that the patient has an initial LDL of 190 mg/dL. A statin
medication is prescribed. The physician is asked what he/
she would do 1) after 8 weeks on the statin (LDL-C = 140);
2) in another 8 weeks (LDL-C = 125); and 3) in yet another
8 weeks (LDL-C = 110). At each of the 3 points in time
the physician can choose from 5 options: encourage diet
and exercise, and re-evaluate in 12 to 16 weeks; encourage
diet and exercise, and re-evaluate in 6 to 8 weeks; switch
to another statin, add niacin or a fibrate; or increase the
statin dose. The response choices were ordered from the
least aggressive to the most aggressive treatment option for
attaining LDL-C goal. Scores across the three 8-week
scenarios were summed, with higher scores indicating
a stronger intent to treat to goal. Scores ranged from 3 to
15, with a median score of 14. Scores of 14 and 15 were

categorized as a high intent to treat to goal, while scores
between 3 and 13 were categorized as low intent to treat
to goal.

Study Sample
A sample of 400 physicians who had participated in
previous cardiovascular or diabetes-related observational
studies was invited to complete the questionnaire on paper
or by telephone interview. Two hundred and three physicians completed the questionnaire, for a response rate of
25
51%, which is consistent with other validation studies.
Two questionnaires were excluded from the data analysis
because they were returned after the deadline. Physician
respondents included 78 cardiologists, 10 endocrinologists, 53 providers in internal medicine, 53 general or family practitioners, 5 providers in multiple specialty practices,
and 2 who did not indicate their specialty background. On
average, the physicians had been in practice for a mean of
19 years (standard deviation [SD] = 8.2 years), with a minimum of 2 years and a maximum of 50 years.

RESULTS
Construct Validity
The results of 2 statistical tests used to determine
whether the individual question items were related to the
attitude constructs as hypothesized are shown in Tables 1
and 2. Reliability coefficients for the 8 scales range from
0.48 to 0.75 with between 2 and 6 items per scale (Table 1).
The factor loadings for each question item were highest
with the attitudes shown in Table 2, indicating that the
individual items belonged to their respective constructs, as
hypothesized.

Concurrent and Discriminant Validity
Table 3 shows the zero-order correlations between
scale scores. The relationships between scales are in the
expected directions and the majority of the correlations
between constructs are low, with the exception of several
high correlations that would be theoretically expected.
Physicians who have a strong belief in the effectiveness
of statins, for example, are less likely to believe that there
are risks associated with higher doses (r = –.54). Similarly,
physicians who believe that patients view titration

Table 1. Internal Consistency (Reliability) Analysis of the Physician Survey
Attitudinal Construct
1.
2.
3.
4.
5.
6.
7.
8.

Statin effectiveness
Patients view titration negatively
Risks associated with higher doses
Close enough to goal
Urgency of getting to goal
Utility of diet and exercise
Time and resources to counsel patients
Physician efficacy in treating patients to goal

Items, N
3
2
6
3
2
4
4
5

Coefficient alpha
0.58
0.74
0.69
0.54
0.48
0.59
0.75
0.64

Mean (SD)
3.5
2.3
3.0
2.7
3.6
2.3
3.2
3.4

(0.89)
(1.0)
(0.59)
(0.86)
(0.99)
(0.74)
(0.56)
(0.76)
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Table 2. Individual Attitudinal Items and Factor Loadings
Construct and Item

Factor Loading

Effectiveness of Statins
1. Statin monotherapy is sufficient for getting most patients to goal.
2. Current options for treating hyperlipidemia do not get the majority of patients to their LDL goal.
3. Given patient variations in response to statins, many patients do not achieve
the expected efficacy in LDL lowering with statin monotherapy.

0.532
0.474
0.689

Patients View Titration Negatively
4. Increasing a patient’s statin dose makes patients think the first dose was not correct.
5. When a patient’s dose is increased, the patient views his treatment as a failure.

0.760
0.791

Risks Associated with Higher Doses
6. Some patients are not able to tolerate high-dose statins.
7. The use of higher dose statins requires caution given increased safety risks.
8. The additional monitoring necessary with higher dose statins is not convenient for many patients.
9. Doubling the dose of a statin provides minimal incremental efficacy in LDL lowering.
10. Many patients will stop taking their statin medication if the dose is increased.
11. Patients prefer lower doses of statins.

0.290
0.405
0.651
0.482
0.640
0.453

Close Enough to Goal
12. Lowering a patient’s LDL to within 10 points of goal is sufficient for
reducing the risk of future cardiac events.
13. LDL goals, as defined by standard guidelines, should be viewed as
suggestions rather than definitive goals for all patients.
14. An LDL of 120 is close enough to goal to prevent future heart
problems in CHD patients.
Urgency of Getting to Goal
15. Lowering LDL is often of secondary importance compared to other health
conditions that many patients have.
16. Achieving aggressive treatment goals in a short time period is not a
major focus of treatment for chronic conditions like hyperlipidemia.
Utility of Diet and Exercise
17. Most patients lack the motivation to make lifestyle changes.
18. Patients may attempt to improve their diet and exercise, but few succeed.
19. Starting treatment with diet and exercise delays the initiation of more effective treatment.
20. Initiating with diet and exercise increases the number of office
visits and time required to treat to goal.
Time and Resources to Counsel Patients
21. In general, how often did you have the time to fully discuss your patients’
diet and exercise programs for lowering cholesterol?
22. In general, how often did you have the time to fully address other
preventive health care issues with your patients?
23. In general, how often did you have the time to fully discuss the
severity of high cholesterol with your patients?
24. In general, how often did you have the resources you needed,
such as nurse or physician assistant time, and educational materials or
programs, to help your patients improve their diet, exercise, and other
preventive health measures?
Physician Self-efficacy in Treating Patients to Goal
25. Patients require more time than I can give to make lifestyle changes.
26. Most of what is needed to get patients to their LDL goal is outside of my control.
27. I have the time and resources necessary for bringing the majority
of my patients to their LDL goal.
28. Managed care restrictions negatively impact on my ability to get patients to goal.
29. I’m satisfied with my ability to get my patients to their LDL goal.

negatively are also likely to agree that there are risks associated with higher statin doses (r = .68). These correlations
are to be expected given that these 3 attitudes all relate to
statins. Despite these intercorrelations, however, the confirmatory factor analysis identified these 3 attitudes as
distinct constructs. Similar patterns were found among

0.575
0.362
0.656

0.856
0.379

0.698
0.937
0.229
0.253

0.787
0.937
0.229
0.253

0.511
0.562
0.762
0.338
0.534

the 2 attitudes related to hyperlipidemia as a disease and
2 of the attitudes related to the context of hyperlipidemia
treatment. As above, these high correlations are expected,
given that these attitudes are theoretically related, yet the
results of the confirmatory factor analysis show that each
measures a distinct construct.
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Table 3. Zero-order Correlations Among the Attitudinal Scales

1.
2.
3.
4.
5.
6.
7.
8.

Effectiveness of statins
Patients view titration negatively
Risks associated with higher doses
Close enough to goal
Urgency of getting to goal
Utility of diet and exercise
Time and resources to counsel patients
Physician self-efficacy in treating patients to goal

Scale 1

Scale 2

Scale 3

Scale 4

Scale 5

Scale 6

Scale 7

1.0
− 0.371
− 0.543
0.175
0.250
0.252
− 0.081
0.161

1.0
0.684
− 0.022
− 0.256
− 0.322
− 0.175
− 0.254

1.0
0.219
− 0.395
− 0.300
− 0.192
− 0.336

1.0
− 0.638
− 0.073
− 0.046
0.000

1.0
0.113
0.158
0.402

1.0
0.177
0.193

1.0
0.554

Predictive Validity
The results of the case study provide evidence for the
predictive validity of the instrument (Table 4). High intent
to treat to NCEP goal was significantly associated with less
agreement that titration is not worth the risks; a lack of
agreement with the attitude that close enough to goal is
good enough; a stronger belief in the urgency of getting to
goal; a greater availability of time and resources to counsel
patients; and a stronger sense of self-efficacy in treating
hyperlipidemia.

DISCUSSION
Recent studies point out that physician knowledge of
guidelines is high and therefore explains little of the variation in physician practice patterns. Attitudes, however,
22,23,41
are believed to play a much greater role.
This view is
consistent with the theory of reasoned action, which states
that an individual’s attitudes are related to intentions to
27
behave in particular ways. While physician attitudes and
beliefs are just one component of the process of care that
influences treatment decisions, they are an important component for several reasons. First, while some may argue
that health system processes and constraints play a greater
role than attitudes in driving patient outcomes, changing
the health system is largely outside of individual control.
Attitudes, on the other hand, can potentially be modified
to encourage specific behaviors within the treatment context or improve physician–patient communication about
hyperlipidemia. Furthermore, where attitudes are difficult
to change, alternative treatment options may be identified
that are consistent with the existing attitudes.

Previous efforts to measure physician attitudes about
hyperlipidemia have been limited to assessments of the circumstances under which a physician would initiate statin
therapy.19,20 The HABIT instrument, on the other hand,
captures a much broader spectrum of attitudes related to
the treatment of hyperlipidemia, including attitudes about
the health care context in which treatment decisions are
made. The HABIT physician survey can help improve
patient care by enabling health plans and physicians to
better understand attitudes that impact on the delivery of
optimal care. Results from this survey could be used in
medical education programs aimed at influencing physician behaviors or treatment practices. The survey will also
be useful in future hyperlipidemia research by providing
baseline information about physicians that can be used in
statistical models (i.e., propensity scoring) to adjust for differential treatment choices.
The results of this validation study provide preliminary
support for the reliability and validity of this first version
of the HABIT attitudinal scales for physicians. The range
in Cronbach’s a from 0.48 to 0.75 across the 8 scales is
similar to the range of 0.40 to 0.78 reported for the first
version of the diabetes attitudinal scale, which also consisted of 8 subscales.25 Improvements in the reliability
scores of each of the 8 scales are anticipated with future
versions of the HABIT instrument derived from the results
of this validation study. Evidence of the construct validity
of the instrument was demonstrated by the large factor
loadings between each item and its construct. The consistency of the findings from both the internal consistency and
factor structure analyses provides additional support for
the validity of the attitudinal constructs.

Table 4. Predictive Validity—Differences in Mean Scores (Standard Deviation) of Physician Attitudes by Degree of
Intent to Treat to Goal
High Intent Treat to Goal,
mean (SD)
1.
2.
3.
4.
5.
6.
7.
8.

Effectiveness of statins
Patients view titration negatively
Risks associated with higher doses
Close enough to goal
Urgency of getting to goal
Utility of diet and exercise
Time and resources to counsel patients
Physician efficacy in treating patients to goal

3.52 (0.85)
2.33 (1.1)
2.94 (0.59)
2.51 (0.88)
3.85 (0.87)
2.23 (0.80)
3.28 (0.58)
3.63 (0.68)

Lower Intent to Treat to Goal,
mean (SD)
3.34
2.36
3.16
2.78
3.37
2.34
3.12
3.23

(0.89)
(0.96)
(0.57)
(0.80)
(0.99)
(0.70)
(0.52)
(0.79)

P Value
.1423
.8265
.0105
.0299
.0004
.3343
.0468
.0002
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Although our ability to fully test the validity of the
instrument is limited by the lack of other attitudinal instruments and measures of physician behaviors, we were able
to evaluate some measures of concurrent, discriminant, and
predictive validity. While each of the scales is shown to represent a unique attitudinal construct, the constructs are
related to one another in ways that would be theoretically
expected. In addition, the statistically significant associations between 5 of the 8 attitudes (including risks associated with higher doses, close enough to goal, urgency of
getting to goal, time and resources to counsel patients, and
physician efficacy in treating patients to goal) and the
intent to treat to goal case study provide strong evidence
of the predictive validity of the HABIT physician survey.
While additional tests of the validity of this instrument are
clearly required, the evidence presented here provides
strong support for the preliminary reliability and validity
of the instrument.
This validation study was conducted with a sample of
physicians who had participated in previous observational
research related to hyperlipidemia and diabetes. The physician population is not necessarily generalizable to the
broader population of physicians who treat hyperlipidemia
in clinical practice. While the distribution of the attitude
scales may vary in different physician populations, there
is no theoretical reason to believe that the psychometric
properties of the instrument would differ among populations. However, additional studies assessing the validity of
the HABIT instrument as it relates to physician behaviors
and treatment strategies in different physician populations
would be valuable.
In general, the factors that contribute to the discrepancy between treatment efficacy obtained in clinical trials
and treatment effectiveness found in clinical practice have
not been very well documented in the existing literature.
In the case of statin treatment for hyperlipidemia, however,
studies on the lack of goal attainment suggest that physicians in clinical practice may not use treat to goal strategies, such as the titration-based strategy commonly used
in RCTs, often enough to bring the majority of their patients
to LDL-C goal. The results of this study suggest that physician attitudes about hyperlipidemia and its treatment are
related to their intentions to treat patients to goal. Thus,
physician attitudes, which randomization to treatment and
strict treatment protocols attempt to remove in clinical trials,42 may partially explain why so many patients are not
treated to goal in practice.
Physician attitudes about disease and treatments are
just one part of a multifactorial problem that also includes
patient and health system factors. In an effort to capture
some of the health system factors that directly impact on
physician behavior, the HABIT survey includes questions
on whether physicians feel they have the time and
resources necessary to address their patients, health needs.
The results of this study suggest that inadequate time and
resources are, in fact, associated with physician intentions
to treat patients to goal. Furthermore, it is possible that

physicians communicate their attitudes about goal attainment and the effectiveness of the drugs used to lower cholesterol to their patients. Thus, physician attitudes may
also impact directly on patient adherence as well as be
influenced by physician perceptions of patient adherence.
The HABIT physician survey is the first validated
instrument covering a broad set of attitudes about the
treatment of hyperlipidemia that are both theoretically and
empirically linked to physician intent to treat to NCEP LDLC goal. This instrument provides a first step in assessing
some of the attitudinal and systemic factors that act as barriers to getting patients to their treatment goals.
Does emerging research make our efforts to better
understand goal attainment irrelevant? The Heart Protection Study (HPS) investigators have stated that they believe
that high-risk patients (e.g., CHD and/or diabetes) should
be treated with lipid medications regardless of baseline LDL
cholesterol levels.11 However, it is not clear if and when
15
NCEP guidelines will be changed as a result of HPS. Given
the large numbers of high-risk patients not receiving optimal care under the current guidelines, even if NCEP guidelines are changed, the need for a better understanding of
the attitudes and beliefs of physicians and patients that
are likely to lead to optimal care will remain.

This research was funded by Merck/Schering-Plough
Pharmaceuticals.
We acknowledge the reviewers for their helpful comments
and suggestions for improving the manuscript.
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