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Objective: To assess the effectiveness of a cholesterol-
lowering intervention designed to facilitate the manage-
ment of hypercholesterolemia by primary care clini-

Design: Randomized controlled trial, with randomiza-
tion of clinician-patient groups.

Setting: Twenty-one community and rural health cen-

ters in North Carolina and Virginia.

Participants: Primary care clinicians (n=42, 71% phy-
sicians) and the patients they enrolled with high choles-
terol (n=372). Twenty-two clinicians were randomized
to give the special intervention (184 patients) and 20 to
give usual care (188 patients). Two thirds of participat-
ing patients were women, 40% were African American,
and 11% were Native American.

Intervention: A 90-minute tutorial to train clinicians how
to use a structured assessment and treatment program (Food
for Heart Program) consisting of a brief dietary assess-

ment and three 5- to 10-minute dietary counseling ses-
sions given by the primary care clinician, referral to a lo-
cal dietitian if the low-density lipoprotein cholesterol
(LDL-C) remained elevated at 4-month follow-up, and a

prompt for the clinician to consider lipid-lowering medi-
cation based on the LDL-C at 7-month follow-up.
Main Outcome Measures: Changes in total and LDL
cholesterol at 4-month follow-up and averaged over a 1-year
follow-up period (4-, 7-, and 12-month follow-up).

Results: At 4-month follow-up, total cholesterol de-
creased 0.33 mmol/L (12.6 mg/dL) in the intervention group
and 0.21 mmol/L (8.3 mg/dL) in the control group: the dif-
ference was 0.11 mmol/L (4.2 mg/dL) (90% confidence in-
terval [CI], -0.02 to 0.24 mmol/L [-0.7 to 9.1 mg/dL]).
The average reduction during the 1-year follow-up period
was 0.09 mmol/L (3.6 mg/dL) greater in the intervention
group (90% CI, -0.01 to 0.19 mmoI/L [-0.3 to 7.5 mg/
dL]). Eight percent of intervention patients were taking
lipid-lowering medication at follow-up visits compared with
15% of control patients. In a subgroup analysis restricted
to the 89% of returnees who were not taking lipid-
lowering medication, the reduction in total cholesterol at
4-month follow-up was 0.14 mmol/L (5.5 mg/dL) greater
in the intervention group (95% CI, 0.01 to 0.28 mmol/L
[0.3 to 10.7 mg/dL]); averaged over 1 year, it was 0.14
mmol/L (5.3 mg/dL) greater (95% CI, 0.03 to 0.24 mmol/L
[1.2 to 9.4 mg/dL]). Changes in LDL-C were similar.

conclusions: Total cholesterol and LDL-C decreased
more in the intervention group than in the control group.
Overall, the difference in lipid reduction between groups
was modest and of borderline statistical significance;
among participants who did not take lipid-lowering medi-
cation during follow-up, the difference in lipid reduc-
tion between groups was larger. We conclude that pri-
mary care clinicians can be trained to give a cholesterol-
lowering intervention to low-income patients that results
in modest, short-term reductions in total cholesterol and
LDL-C.
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IN 1988, the National Cholesterol
Education Program (NCEP) pub¬
lished guidelines on the detec¬
tion, evaluation, and manage¬
ment of high blood cholesterol in

adults, emphasizing identification and
management of hypercholesterolemic pa¬
tients by primary care physicians, dietary
modification as the foundation of choles¬
terol reduction, and pharmacotherapy
when indicated after a 6-month trial of diet
treatment.1 According to the guidelines,
the Step I diet (total fat <30% of energy,
saturated fatty acids < 10% of energy, and

cholesterol <300 mg/d) "should be pre¬
scribed and explained by the physician and
his or her staff."1 If the minimal goals are

not achieved on this diet by 3 months, the
patient should progress to the Step II diet,

For editorial comment,
see pages 129 and 146

usually given by a registered dietitian (fur¬
ther reduction in saturated fatty acids
to <7% of energy and cholesterol <200
mg/d). Few data are available on the
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METHODS
STUDY DESIGN

Figure 1 depicts the study design of the Southeast Cho¬
lesterol Project. In brief, patients were screened according
to the guidelines of the NCEP Adult Treatment Panel I1 and
clinician-patient groups were randomized to receive the spe¬
cial intervention or usual care. Participants returned at 4
months, 7 months, 1 year, and 2 years for follow-up lipid
determinations. The study protocol was approved by the
institutional review board at the University of North Caro¬
lina at Chapel Hill, and written informed consent was ob¬
tained from each participant.
SUBJECTS
Clinicians

Community and rural health centers in central North Caro¬
lina and south central Virginia were identified as study sites
because they primarily serve low-income and minority pa¬
tients. Clinicians (physicians, physician assistants, and nurse

practitioners) were invited to participate if they provided
primary care for adults and worked at least 2 full days per
week at a participating site. Clinicians were randomized
to the intervention group or the usual-care group approxi¬
mately 3 months after they began enrolling patients for the
study, ensuring that most patients were enrolled before cli¬
nicians were randomized.

Patients

Clinicians were instructed to enroll patients seen during
routine office visits who were felt to be candidates for CHD
risk-factor modification. The enrollment goal for each cli¬
nician was 10 patients with high cholesterol. Exclusion cri¬
teria were age less than 20 or greater than 75 years; high
likelihood of starting drug treatment for hypercholester¬
olemia within 6 months (ie, known severely elevated low-
density lipoprotein cholesterol [LDL-C]); known triglyc¬
érides greater than 4.52 mmol/L (>400 mg/dL), chronic
medical conditions such that prevention of CHD was not
a priority; severe, acute, self-limited medical problems; in¬
ability to speak English; pregnancy or lactation; currently
taking medication for hyperlipidemia; and current diet treat¬
ment for hyperlipidemia (defined as 1 or more counseling
sessions with a nutritionist, nurse, or health educator or 2
or more counseling sessions with a primary care clinician
during the preceding 6 months). In addition, patients were
excluded if they had a diagnosis consistent with second¬
ary hypercholesterolemia, including diabetes mellitus, hy¬
pothyroidism, nephrotic syndrome, renal failure, obstruc¬
tive liver disease, multiple myeloma, lymphoma,
macroglobulinemia, or use of progestin or anabolic ste¬
roids (women taking postmenopausal estrogens with pro-
gestins or oral contraceptives were not excluded).

Sample size was calculated to provide sufficient power
for the primary hypothesis, the comparison of total cho¬
lesterol reduction between intervention and usual-care
groups at 4 months. For a 1-sided test with a = .05 and dif¬
ference between groups of 0.39 mmol/L (15 mg/dL), ap¬
proximately 20 clinicians and 200 patients were required
in each group to achieve power of 80%.16,17

SCREENING PROTOCOL

Risk factors and blood lipids were assessed to determine
eligibility. The following risk factors were recorded by the
enrolling clinician: known CHD, male sex, family history
of premature CHD, cigarette smoking, hypertension, defi¬
nite cerebrovascular or occlusive peripheral vascular dis¬
ease, and obesity. Risk attributed to high-density lipopro¬
tein cholesterol (HDL-C), defined as a level less than 0.91
mmol/L (35 mg/dL), was assessed at the time of the first
lipid panel.

The first screening test was a random, nonfasting
cholesterol. If the cholesterol was greater than or equal to
6.2 mmol/L (240 mg/dL) or in the range of 5.2 to 6.2
mmol/L (200-239 mg/dL) with at least 1 risk factor (al¬
lowing for the possibility of low HDL-C as the second risk
factor), the patient was invited back for a fasting lipid
panel. If the average cholesterol from the first 2 tests was

greater than or equal to 6.2 mmol/L (240 mg/dL) or in the
range of 5.2 to 6.2 mmol/L (200-239 mg/dL) with 2 or

more risk factors or known CHD, the patient was asked to
return for a second lipid panel, a thyrotropin (TSH) level,
and a fasting blood glucose test. If the TSH was greater
than 2 times the upper limit of normal or if the fasting glu¬
cose was greater than 11.1 mmol/L (200 mg/dL), the pa¬
tient was excluded. If the difference between the first and
second LDL-C levels was greater than 0.8 mmol/L (30 mg/
dL), the patient was asked to return for a third fasting
lipid panel. Patients qualified for the treatment compo¬
nent of this study if their average LDL-C was 4.1
mmol/L (160 mg/dL) or more or in the range of 3.4 to
4.1 mmol/L (130-159 mg/dL) with 2 or more risk factors
or known CHD. About 2 weeks after each blood test,
participants were sent letters reporting their total choles¬
terol level, and their clinicians received the results of all
study blood tests. Enrollment was completed during a

1-year period.
SPECIAL INTERVENTION

The special intervention (Figure 1) consisted of 3 major
components paralleling the NCEP recommendations:
(1) a clinician-directed dietary component using the Food
for Heart Program (FFHP); (2) referral to a local dietitian
if LDL-C remained elevated at 4-month follow-up (&4.14
mmol/L [160 mg/dL] or in the range of 3.36-4.11 mmol/L
[130-159 mg/dL] with 2 or more risk factors or known
CHD); and (3) a prompt for the clinician to consider drug
treatment based on the LDL-C at 7-month follow-up
(>4.91 mmol/L [190 mg/dL] or in the range of 4.14-4.89
mmol/L [160-189 mg/dL] with 2 or more risk factors or
known CHD). In addition, a quarterly reinforcement
mailing with recipes and health tips was sent to all inter¬
vention patients after they returned for their 7-month
blood test.

Food for Heart Program

Using a survey previously tested for reliability and valid¬
ity, we examined the practices of cholesterol management
among primary care physicians serving low-income and mi¬
nority patients.18 While the majority of physicians felt that
diet treatment is an effective way of lowering cholesterol
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and that it is their responsibility to provide such therapy,
most felt ill-prepared to do so, lacked confidence in their
ability to help patients achieve meaningful dietary
change, and were skeptical that patients would adhere to
a cholesterol-lowering diet. They also cited substantial or¬

ganizational barriers such as limited time and inadequate
educational materials, particularly for lower-literacy pa¬
tients. These findings are supported by a number of other
studies concerning primary care physicians and health
behavior counseling.12lg21

Based on our survey results and other research find¬
ings, we developed the Food for Heart Program,22 which con¬
sists of the following components: (1) The dietary risk as¬
sessment (DRA), a validated food-frequency instrument that
identifies major sources of saturated fat and cholesterol in
the diet of low-socioeconomic Southern patients23 and is de¬
signed to focus and guide tailored counseling. The DRA is a
food-based rather than a nutrient-based assessment instru¬
ment, includes 31 food or preparation practice items, takes
10 minutes to complete, and requires no nutrition training
to administer or interpret. Using a calculated cholesterol-
saturated fat index,24 which rates the atherogenicity of in¬
dividual foods, weekly consumption frequencies for each food
or preparation practice are classified as "doing well," "needs
work," or "problem." Frequencies are aligned in shaded col¬
umns under these 3 headings and are scored as 0, 1, and 2
points, reflecting increasing levels of saturated fat and/or cho¬
lesterol content. Possible scores range from 0 to 98. (2) A
color- and number-coded educational strategy that guides
clinician counseling without requiring extensive knowl¬
edge of behavior-change theory or food composition. (3)
Easy-to-read, illustrated patient education materials that are

culturally specific to the population served, promote inter¬
action between patient and clinician, divide recommenda¬
tions into small achievable steps, and offer practical assis¬
tance for dietary change. (4) A mechanism for the clinician
to easily record goals and monitor patient progress.

Dietitian Referral

If the LDL-C remained elevated at 4 months, participants
were referred to a dietitian or health educator for a maxi¬
mum of 3 counseling sessions, each lasting 30 minutes. In
some instances, dietitians or health educators were avail¬
able at the patient's health center, but in most cases they
were identified from local health departments, hospital out¬

patient services, or the agricultural extension service. They
were trained to use the FFHP educational materials in greater
depth and to supplement this program with other materi¬
als as appropriate. At the end of 3 counseling sessions, the
dietitians or health educators completed a summary check¬
list that was mailed to the clinic and filed in the patient's
FFHP folder. This checklist served as feedback to the cli¬
nician and as a guide for long-term monitoring and rein¬
forcement at subsequent clinic visits.

Prompt for Use of Lipid-Lowering Medication

The prompt consisted of a letter for the clinician and a drug
treatment folder for the patient's chart. The folder in¬
cluded a quick overview of NCEP guidelines for initiating
drug therapy, including medications of choice and their cost,
detailed information on each class of lipid-lowering agents

and a flow diagram illustrating how to use the agents, and
simply written, single-page handouts for the patient de¬
scribing the importance of each medication, getting started,
increasing the dosage, coping with potential adverse ef¬
fects, and other information designed to help maximize ad¬
herence to the medical regimen.

A nutritionist on the study staff trained intervention
clinicians to use the FFHP during a 90-minute tutorial that
included a brief review of essential elements of a lipid-
lowering diet, dietary behavior-change strategies, effec¬
tive use of the FFHP materials, and practice using the ma¬

terials. The study staff facilitated referral to a nutritionist,
prompted clinicians to consider use of lipid-lowering medi¬
cations when indicated, and mailed reinforcement pam¬
phlets to intervention patients. Usual-care clinicians were
advised to manage their patients' hypercholesterolemia ac¬

cording to their usual practices.
DATA COLLECTION

Phlebotomy was performed at participating clinics. Prior
to phlebotomy for lipid panels, fasting status was as¬
sessed. During screening, if a patient was not fasting, he
or she was asked to return after a 10-hour fast. For fol¬
low-up testing, fasting was recommended but not re¬

quired. At each follow-up blood test, use of lipid-lowering
medication was assessed.

Blood was collected into a serum separator tube, al¬
lowed to clot, and centrifuged, and the serum was trans¬
ferred to a storage vial, which was cooled to and main¬
tained at approximately 4°C until analysis. On a weekly basis,
specimens were transported to the University of North Caro¬
lina Hospitals laboratory, a participant in the Centers for
Disease Control and Prevention lipid standardization pro¬
gram. Cholesterol and triglycérides were determined by au¬

tomated enzymatic methods. The HDL-C was determined
after precipitation with dextran sulfate-Mg2+.25 If the tri¬
glycérides were less than or equal to 4.52 mmol/L (400 mg/
dL) and the participant reported fasting status, LDL-C was
calculated using the Friedewald formula.26

Dietary change was measured using the DRA, where
a higher score is associated with a higher intake of satu¬
rated fat and cholesterol. Food items for the DRA were se¬
lected based on National Health and Nutrition Examina¬
tion Survey (NHANES) data identifying specific foods that
contribute most to the intake of saturated fat in the diet of
African Americans.23 In a prior validation study, we com¬

pared DRA scores with Keys scores27 (representing the ath-
erogenic potential of the diet) calculated from 72 hours of
dietary recall data in a low-income, largely minority pa¬
tient population. We found a significant correlation be¬
tween the Keys and DRA scores (r=0.60; P<.001), and nega¬
tive associations between the DRA score and both dietary
fiber (r= —0.57; P<,001) and percent of energy from car¬

bohydrates (r»—0.45; P<.01).23 The DRA was adminis¬
tered at baseline and at 4-month and 1-year follow-up.

Baseline questionnaires were completed by clinic staff;
follow-up questionnaires were completed by trained tele¬
phone interviewers blinded to the patient's study group.
The clinic chart of participants was abstracted by trained
reviewers from the date of treatment assignment to the date
of the 4-month follow-up blood test to assess providers' use

Continued on next page
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of the FFHP materials, number of routine office visits, type
and amount of dietary advice provided by usual-care cli¬
nicians, and major medical problems diagnosed during this
period. Vital status was assessed by chart audit and tele¬
phone follow-up.
STATISTICAL METHODS

Baseline characteristics of clinicians were compared by the
2-sample t test for means and  2 test for dichotomous vari¬
ables. Baseline patient characteristics were compared us¬

ing the same tests, but with adjustment for randomization
by clinician28 using Stata software.29 All outcome compari¬
sons between study groups controlled for randomization
by clinician.

The primary hypothesis of this study was that the in¬
tervention would result in greater reduction of total and
LDL cholesterol than usual care at 4 months of follow-up.
A major secondary hypothesis was that the average reduc¬
tion of total and LDL cholesterol during the 1-year fol¬
low-up period would be greater for the intervention group.
To conform with these hypotheses, 1-sided tests were used
for the comparisons, and 90% confidence intervals (CIs)
are reported. For all other comparisons, including the com¬

parisons of lipid change for the subgroup not taking lipid-
lowering medication, 2-sided  values and/or 95% CIs are

reported.
Differences in lipid change between groups from base¬

line (average of lipid determinations during screening) to
4 months, 7 months, and 1 year and the average difference
through 1 year of follow-up were assessed with a mixed

model30 using SAS software.31 The model included ran¬

dom effects to account for the correlation among patients
within clinician and between measurements (4 months, 7
months, and 1 year) within patient. The treatment effect
was included as a fixed effect. To adjust the treatment com¬

parison between groups, a set of variables was also in¬
cluded in the model as fixed effects. This set included base¬
line characteristics deemed relevant to lipid change a priori
(age, sex, race, baseline lipid level, educational achieve¬
ment, smoking, known CHD, and marital status) and rel¬
evantvariables from the chart audit, including the total num¬
ber of routine visits with clinicians and diet counseling at
these visits. Statistical tests for changes in triglycéride level
were performed on log-transformed data. Differences in di¬
etary assessment change score from baseline to follow-up
were also assessed with a mixed model, controlling for the
same set of variables as noted for blood lipids. Differences
in lipids and dietary change score averaged over 2 or more
time periods are presented only if the treatment by time
interaction term was not significant.

Our primary analysis of lipid change includes all re¬

turnees for follow-up lipid tests whether or not they re¬

ported taking lipid-lowering medication. We also con¬
ducted an intention-to-treat analysis, setting the lipid change
value to 0 for participants who did not return for fol¬
low-up blood work at 4 months and 1 year (if a patient did
not return at 7 months, we imputed a value as the average
of 4 months and 1 year). Finally, to assess lipid change not
attributable to use of lipid-lowering medication, a parallel
analysis was done for participants who returned and were
not taking such medications.

effectiveness of these recommendations at lowering blood
lipids when implemented in routine practice settings. Of
special interest is the impact of such guidelines on low-
income and minority patients, who are at highest risk for
coronary heart disease (CHD)2,3 and perhaps least likely
to benefit from health promotion programs targeted to
others.

Because low-income and minority Americans have
frequent contact with physicians,4 the NCEP recommen¬

dation that primary care physicians initiate diet coun¬

seling and monitor diet and lipid changes is appropriate
for these groups of patients. However, there are many bar¬
riers to implementation of these guidelines by physi¬
cians, especially for low-income patients. First, physi¬
cians receive little training in nutrition or behavior-
change counseling,5,6 and although national surveys
indicate that physicians are becoming more convinced
of the benefit of lipid-lowering interventions,7 most phy¬
sicians still report minimal diet counseling activity.8·9 Sec¬
ond, existing nutrition education materials are de¬
signed primarily for well-educated, nonminority
populations.10 Third, nutrition referral services for chronic
disease prevention are limited because they are rarely cov¬

ered by insurance, Medicaid, or Medicare, and the ma¬

jority of public health nutritionists who would provide
such services are funded primarily for maternal and child
health services.11

Effective and practical physician-based interven¬
tions for the reduction of blood cholesterol are needed.

Such interventions should recognize and address the ob¬
stacles to successful counseling faced by busy primary
care clinicians.1213 In this article, we report results through
1-year follow-up of a cholesterol-lowering intervention
that is based on the NCEP treatment recommendations
and designed to circumvent many of the obstacles faced
by primary care physicians in reducing serum choles¬
terol among low-income and minority patients.

RESULTS

BASELINE CHARACTERISTICS—CLINICIANS
AND PATIENTS

Forty-nine clinicians at 21 community and rural health
centers enrolled 999 patients into the screening compo¬
nent of this study. Of these, 828 (83%) completed all re¬

quested screening blood tests and 372 (37%) had high
blood cholesterol as defined in the screening protocol and
participated in the treatment component of this study.
Of the 49 clinicians, 22 were randomized to give the spe¬
cial intervention, 20 to give usual care, and 7 were not
randomized (1 did not enroll patients and 6 resigned, went
on leave, or withdrew from the study before randomiza¬
tion)

.

The mean age of participating clinicians was 36
years, 60% were male, 81% were white, and 71% were

physicians. There were no statistically significant differ¬
ences between intervention and usual-care clinicians in
baseline variables.
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Figure 1. Flow diagram of study. LDL-C indicates low-density lipoprotein
cholesterol.

Patients were assigned to intervention (n=184) or

usual care (n=188) according to the treatment assign¬
ment of their clinician. Intervention patients were about
3 years older and more likely female than usual-care pa¬
tients (Table I ). There were no differences in racial com¬

position between groups, with about half of both groups
nonwhite: 39% of intervention patients were African
American and 11% native American, and 40% of usual-
care patients were African American and 12% Native
American. Self-reported educational achievement was low,
with 48% of patients in both groups reporting less than
a high school education.

Participants were at high risk for CHD: 60% were

hypertensive, 27% reported a positive family history for
CHD, and 23% were obese. Most participants reported
having their cholesterol checked prior to enrollment and,
at the time of enrollment, about two thirds were trying
to lower their cholesterol by dietary modification. There
were no differences between groups in baseline DRA score
or baseline lipids.

SPECIAL INTERVENTION VISITS

One hundred seventy-nine intervention patients (97%)
returned for their first intervention treatment visit, 178
(97%) for the second, and 175 (95%) for the third. In¬
tervention clinicians were instructed to select 2 dietary
goals at each visit and mark these on both the DRA and
the patient tip sheet. Charts were reviewed to assess the
degree to which clinicians followed these instructions.
Dietary change goals were checked on the DRA for 78%,
72%, and 65% of the patients at visits 1, 2, and 3, respec¬
tively, and tip sheets were given out to 98%, 94%, and
89% of patients at visits 1, 2, and 3, respectively.

Of 170 intervention patients who returned for the
4-month follow-up blood test, 140 met NCEP criteria for
referral to a dietitian and were referred. Of these, 108
(77%) attended 1 visit with a dietitian or health educa-

*CHD indicates coronary heart disease; HDL-C, high-density lipoprotein
cholesterol; MD, medical doctor; DRA, dietary risk assessment; and
LDL-C, low-density lipoprotein cholesterol.

tor, 95 (68%) attended 2 visits, and 87 (62%) attended 3
visits. Sixty-five (45%) of the 143 intervention patients
who returned for their 7-month blood test met NCEP cri¬
teria for lipid-lowering medication. These patients' pri¬
mary care clinicians received a prompt to consider use

of such medication.

ROUTINE CARE VISITS AND USE
OF LIPID-LOWERING MEDICATION

In an effort to assess diet counseling practices of clini¬
cians in the 2 treatment groups, counseling behaviors dur¬
ing routine care visits (those not scheduled by the study)
were assessed by chart audit. Because intervention cli¬
nicians were encouraged to address routine medical con¬
cerns along with giving diet counseling at intervention
visits, we anticipated that during the first 4 months of
follow-up, intervention patients would return for fewer
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routine visits than usual-care patients. During the first
4 months of the study, 96 (52%) of the intervention pa¬
tients were seen by a clinician at least once and 48 (26%)
were seen at least twice for routine office visits, over and

* HMG-CoA indicates 3-hydroxy-3-methylglutaryl-coenzyme  .

above the 3 scheduled intervention visits. At the first of
these visits, cholesterol was mentioned in the progress
note for 10 (10%) of the 96 patients; at the second, it was

mentioned for 3 (6%) of the 48. During this same time,
145 (77%) of the usual-care patients were seen at least
once and 92 (49%) were seen at least twice for routine
visits, with cholesterol mentioned for 44 (30%) of the 145
patients at the first visit and 16 (17%) of the 92 patients
at the second visit. Also during this time, 3 (2%) of the
intervention and 16 (9%) of the usual-care patients were

referred for diet counseling.
The number of patients taking lipid-lowering medi¬

cation at follow-up visits is shown is Table 2. At each
visit, fewer intervention patients were taking such medi¬
cation compared with usual-care patients. Overall, 8%
of intervention patients vs 15% of usual-care patients
(P=.05) were taking lipid-lowering medication at fol¬
low-up visits, and 2% of intervention patients vs 6% of
usual-care patients were taking 3-hydroxy-3-
methylglutaryl-coenzyme A (HMG-CoA) reductase in¬
hibitors during follow-up.

* Adjusted for following variables: age, sex, race, baseline lipid level, educational achievement, smoking, known coronary heart disease, marital status, total
number of routine visits with clinicians, and diet counseling at these visits. LDL-C indicates low-density lipoprotein cholesterol; and CI, confidence interval.

\The difference between groups is expressed as the mean (90% CI) for all returnees and mean (95% CI) for returnees not taking lipid-lowering
medications.
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Figure 2. Adjusted mean changes from baseline in total cholesterol and low-density lipoprotein cholesterol (LDL-C).

CHANGES IN BLOOD LIPIDS AND DIETARY
ASSESSMENT SCORE

The return rate for follow-up blood work was 94% at 4
months, 79% at 7 months, and 92% at 1 year. During the
follow-up period, total and LDL cholesterol decreased in
both treatment groups (Table 3 and Figure 2). For to¬
tal cholesterol, the reduction for all returnees at 4 months
was 5% for intervention patients and 3% for usual-care
patients; at 1 year, it was 4% for intervention patients and
3% for usual-care patients. For LDL-C, the reduction at
4 months was 7% for intervention and 5% for usual care;
at 1 year, the reductions were 5% and 4%, respectively.

For our primary outcome, the difference in total cho¬
lesterol reduction between groups at 4-month fol¬
low-up (Table 3 and Figure 2), there was a 0.11-
mmol/L (4.2-mg/dL) greater reduction in the intervention
group (90% CI, -0.02 to 0.24mmol/L [-0.7 to 9.1 mg/
dL]) (P=.08). Averaged over the 1-year follow-up pe¬
riod, the reduction in the intervention group was 0.09
mmol/L (3.6 mg/dL) greater than for usual care (90% CI,
-0.01 to 0.19 mmol/L [-0.3 to 7.5 mg/dL]) (P=.06). The

results were similar when analyzed with lipid change set
to 0 for participants who did not return for follow-up test¬

ing (intention to treat). At 4 months, the treatment dif¬
ference for total cholesterol was 0.09 mmol/L (3.5 mg/
dL) (90% CI, -0.03 to 0.21 mmol/L [-1.1 to 8.1 mg/
dL]) (P=.ll); averaged over the 1-year follow-up period,
the difference was 0.08 mmol/L (3.0 mg/dL) (90% CI,
-0.02 to 0.17 mmol/L [-0.7 to 6.7 mg/dL]) (P=.09). The
difference in LDL-C change between groups was similar
to that for total cholesterol. For all returnees, the aver¬

age reduction of LDL-C during the 1-year follow-up pe¬
riod was 0.10 mmol/L (3.7 mg/dL) greater in the inter¬
vention group (90% CI, -0.01 to 0.20 mmol/L [-0.5 to
7.8 mg/dL]) (P=.08). Figure 3 depicts the changes in
triglycérides and HDL-C from baseline to follow-up. For
these lipids, the differences between groups were small
and not significant.

When the analysis was restricted to returnees who
were not taking lipid-lowering medications during fol¬
low-up (Table 3 and Figure 2), the difference in total and
LDL cholesterol reduction between groups increased. For
total cholesterol, the treatment difference at 4 months
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Figure 3. Adjusted mean changes from baseline in high-density lipoprotein cholesterol (HDL-C) and triglycérides. Change in triglycéride values were
calculated from non-log-transformed data.

was 0.14 mmol/L (5.5 mg/dL) (95% CI, 0.01 to 0.28
mmol/L [0.3 to 10.7 mg/dL]) (P=.04); averaged over the
1-year follow-up period, the difference was 0.14 mmol/L
(5.3 mg/dL) (95% CI, 0.03 to 0.24 mmol/L [1.2 to 9.4
mg/dL]) (P=.01). For LDL-C, the average reduction dur¬
ing the 1-year follow-up period was also 0.14 mmol/L (5.3
mg/dL) greater in the intervention group (95% CI, 0.03
to 0.25 mmol/L [1.0 to 9.6 mg/dL]) (P=.02).

There was attenuation in total and LDL cholesterol
reduction in both treatment groups from 4-month to

1-year follow-up (Table 3 and Figure 2). For all return¬

ees, the attenuation in the reduction of total cholesterol
from 4 months to 1 year of 0.07 mmol/L (2.9 mg/dL) for
intervention and 0.01 mmol/L (0.3 mg/dL) for usual care
was not statistically significant. Among intervention re¬

turnees who were not taking lipid-lowering medication,
there was minimal change in cholesterol from 4 to 7
months and then a relatively large attenuation from 7
months to 1 year (0.13 mmol/L [5.0 mg/dL] ; 95% CI, 0.01
to 0.25 mmol/L [0.5 to 9.6 mg/dL]). The pattern of at¬
tenuation for LDL-C was similar.

Table 4 shows the change in self-reported dietary
habits (DRA score) from baseline to follow-up and com¬

pares these changes between groups. There was a sus¬

tained decrease in this score in both treatment groups,
with a significantly greater reduction in the interven¬
tion group. The average reduction for the intervention
group was 3.3 more than for usual care (95% CI, 1.9 to
4.8) (P<.001).

DEATHS

During the 1-year follow-up period, there were 2 deaths,
both in the intervention group. Approximately 9 months
after starting the study, a 60-year-old man committed sui¬
cide. At enrollment, his values were as follows: baseline
cholesterol, 5.82 mmol/L (225 mg/dL); HDL-C, 0.75
mmol/L (29 mg/dL); and LDL-C, 3.72 mmol/L (144 mg/
dL). Five weeks before his death, he was not taking lipid-
lowering medication and his values were as follows: cho¬
lesterol, 5.59 mmol/L (216 mg/dL); HDL-C, 0.85 mmol/L
(33 mg/dL); and LDL-C, 4.03 mmol/L (156 mg/dL). Ap-
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*Adjusted for following variables: age, sex, race, baseline dietary risk assessment (DRA) score, educational achievement, smoking, known coronary heart
disease, marital status, total number of routine visits with clinicians, and diet counseling at these visits. A reduction in DRA score indicates an improved diet.
CI indicates confidence interval.

proximately 11 months into the study, a 62-year-old
women died suddenly of natural causes (no autopsy or

definitive diagnostic tests were done). At enrollment, her
values were as follows: baseline cholesterol, 6.21 mmol/L
(240 mg/dL); HDL-C, 1.50 mmol/L (58 mg/dL); and
LDL-C, 4.03 mmol/L (156 mg/dL). Three months be¬
fore her death, she was not taking lipid-lowering medi¬
cation and her values were as follows: cholesterol, 5.56
mmol/L (215 mg/dL); HDL-C, 1.27 mmol/L (49 mg/
dL); and LDL-C, 3.78 mmol/L (146 mg/dL). Duringa sec¬

ond year of follow-up, there were 3 additional deaths: a

suicide in the usual-care group and 2 natural deaths in
the intervention group.

COMMENT

Although guidelines for preventive clinical services are of¬
ten published by "expert" panels, few of these recommen¬

dations are rigorously evaluated for feasibility or impact
in randomized controlled trials conducted in routine pri¬
mary care settings.32 Of particular concern is whether such
guidelines will help clinicians reach underserved popu¬
lations who are at greatest risk for CHD. In this study, we

assessed the effectiveness of a cholesterol-lowering inter¬
vention that was designed to implement the NCEP rec¬

ommendations in primary care practices serving low-
income patients. The intervention consisted of a brief
clinician tutorial (1.5 hours), a modest amount of clinician-
patient contact (15-30 minutes total during 3 visits) for
dietary counseling guided by a structured assessment and
intervention package, and referral to a dietitian and prompt
for lipid-lowering medication as indicated.

The effectiveness of the intervention was assessed
by comparing changes in dietary intake and blood lipids
during a 1-year follow-up period. Compared with con¬

trols, intervention patients reported making signifi¬
cantly greater changes in their diets and experienced a

greater reduction in total and LDL cholesterol that was

of borderline statistical significance. A subgroup analy¬
sis excluding the small minority of patients who were tak¬
ing lipid-lowering medication during follow-up (11% of
returnees) demonstrated a statistically significant greater
reduction in both total (2.1%) and LDL cholesterol (2.9%)
for the intervention group compared with controls.

The observed difference in cholesterol reduction of
0.11 mmol/L (4.2 mg/dL) between treatment groups at
4 months was less than the target goal of 0.39 mmol/L
(15 mg/dL). This smaller-than-expected difference was

attributable to successful cholesterol reduction in the
usual-care group and a shortfall in the cholesterol re¬

duction experienced by the intervention group. The phe¬
nomenon of desirable outcomes in control groups has
been noted in several other clinical trials.33·34 In this trial,
it was attributable at least in part to the efforts of usual-
care clinicians to lower their patients' cholesterol, in¬
cluding frequent diet counseling at routine visits, early
referrals to dietitians for counseling, and greater use of
lipid-lowering medication compared with intervention
clinicians. Moreover, the study protocol included mul¬
tiple baseline and follow-up blood tests with results re¬

ported to clinicians and patients. These results may have
served as significant prompts for both clinicians and pa¬
tients to focus on cholesterol reduction.

Possible explanations for our failure to achieve
greater cholesterol reduction in the intervention group
include inadequate training and reinforcement for inter¬
vention clinicians on how to use the FFHP materials, in¬
sufficient clinician contact time with patients for coun¬

seling, dietary recommendations that were insufficiently
stringent, or failure of the program to adequately moti¬
vate participants to achieve and maintain the recom¬

mended dietary changes. Furthermore, the fact that the
majority of patients reported that they were trying to re¬

duce their cholesterol by diet at the time of enrollment
may have limited the lipid reduction that could be
achieved by a dietary intervention, as important changes
in consumption may have occurred before enrollment..
In this study, greater lipid reduction may have been
achieved by a more rigorous training program for clini¬
cians, more clinician-patient contact for counseling,
greater involvement of other health providers, and a more

systematic and rigorous maintenance component of the
intervention for clinicians and patients.

Though modest, the absolute reduction in total and
LDL cholesterol from baseline to follow-up was consis¬
tent with reports from other trials of cholesterol-
lowering diets for individuals at high risk33·36 and were

achieved with an intervention that used considerably fewer
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resources compared with many of the other trials. For
example, in the Multiple Risk Factor Intervention Trial
(MRFIT), patients in the intervention group experi¬
enced a 5.5% reduction in total cholesterol at 2 years, com¬

pared with a 2.5% reduction in the control group.33 The
MRFIT intervention included a 10-week intensive inter¬
vention consisting of weekly group sessions with nutri¬
tionists who used extensive audiovisual and printed edu¬
cational materials.37 Our intervention implemented the
dietary component of the NCEP recommendations in a

ttotal of 15 to 30 minutes of clinician counseling, and for
those referred to a dietitian, an additional 30 to 90 min¬

utes of counseling. The FFHP intervention materials cost

approximately $4 per person.
There is debate about the magnitude of the impact

of lipid change both on CHD risk and on adverse medi¬
cal outcomes.38 A recent meta-analysis by Law and col¬
leagues,39 using data that adjust for regression dilution
bias (random variation of cholesterol over time due to
errors in measurement and within-person variation) and
surrogate dilution affect (most observational studies mea¬

sure total rather than LDL-C), suggests that a long-term
reduction of total cholesterol by 10% lowers the risk of
CHD by 54% if achieved at age 40 years and 20% if
achieved at age 70 years. Given these estimates, the mod¬
est reductions in total and LDL cholesterol (4% and 5%,
respectively) achieved in the intervention group at 1-year
follow-up may be sufficiently large so that if maintained
over time it would be associated with a reduction in the
incidence of CHD. Concerning the adverse medical out¬
comes of lowering blood cholesterol, recent reports
suggest that these risks have been overstated40 or that
they do not exist, except for a modest increased risk of
hemorrhagic stroke associated with very low choles¬
terol levels.41

Intervention clinicians in this study were more likely
to follow the NCEP recommendation of a 6-month diet
therapy trial before prescribing lipid-lowering medica¬
tion. In prior studies, physicians using the FFHP have
shown increased confidence in their diet counseling abil¬
ity (self-efficacy) and decreased skepticism about pa¬
tient compliance, which may explain the greater will¬
ingness of intervention clinicians to give diet counseling
a chance.42 Although we prompted intervention clini¬
cians to consider lipid-lowering medication as appropri¬
ate after 6 months of diet therapy, the use of lipid-
lowering medication at 1 year was still less for the
intervention group compared with the usual-care group
(14% vs 19%). The majority of patients in both groups
who met criteria for drug treatment were not taking lipid-
lowering medication, which may reflect a general reluc¬
tance on the part of physicians to commit their patients
to lifelong and often expensive pharmacotherapy for hy¬
percholesterolemia.

In conclusion, our intervention program designed
to implement the NCEP guidelines resulted in im¬
proved dietary intake and a modest reduction in total and
LDL cholesterol compared with the control group.
Whether such changes in dietary habits and reductions
in blood lipids will yield a decrease in CHD risk de¬
pends, in large part, on the maintenance of these changes
over time. Given the observed attenuation in the reduc-

tion of total and LDL cholesterol during our 1-year fol¬
low-up period and similar attenuation reported by other
investigators,35 a major challenge for such behavioral in¬
terventions is to maintain or enhance the positive changes
achieved during the early phase of the intervention.
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