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z  A diet that includes 5 to 10 g/d of viscous
soluble fiber reduces cardiovascular 
disease (CVD) events and death 
independent of baseline risk (A).

z  Consuming foods rich in viscous soluble
fiber reduces low-density lipoprotein 
cholesterol (LDL-C) blood levels 10% to
15% with expected reduction in CVD
events by 10% to 15% (A).

z  Routinely counsel adults at risk of CVD 
to promote a healthy diet: assess dietary
fiber consumption; recommend specific
foods rich in viscous soluble fiber; monitor
LDL-C levels and encourage increased
dietary fiber intake at follow-up visits; 
motivate patients to comply with 
recommendations (A).

T he Adult Treatment Panel III and
the Dietary Guidelines for
Americans recommend that adults

eat a healthy diet as defined in TABLE 1—
including more than 20 to 30 g of dietary
fiber per day, 5 to 10 g of which should be
viscous soluble fiber.1,2,3 The benefits of
such a diet are supported by growing 
epidemiologic data:

• Risk of CVD drops by 20% to 30%
• Morbidity and mortality from cardio-
vascular diseases fall by more than 10%

• Foods rich in viscous soluble fiber, at a
dose of 5 to 10 g/d, can reduce LDL-C
levels by 10% to 15%, improve insulin
sensitivity, and decrease blood pressure
• Pooled analysis of 10 prospective
cohort studies showed that, for adults at
low risk of heart attack (estimated with
Framingham scores), every additional 10
g of fiber consumed daily may prevent 1
coronary death in 74 adults (95% confi-
dence interval [CI], 51–154), and 1 in 19
adults at high risk (95% CI, 13–38).4

Despite these hopeful findings, the
average American adult eats less than half
the recommended amount of fiber: 10 to
15 g/d; just 2.4 g of viscous soluble fiber.2,5

Healthy People 2010 has set a national
objective to reduce coronary heart disease
(CHD) mortality from 208 deaths to 166
deaths per 100,000 people.6 The US
Preventive Services Task Force (USPSTF)
recommends that primary care clinicians
intensively counsel adults with elevated
risk of CVD to improve daily intake of
essential components of a healthy diet,
including dietary fiber.7

In this article, we review practical
approaches you can use in motivating
patients to eat more fiber, types of dietary
fiber and their sources, and the evidence
for fiber’s impact on CVD risk factors and
prevention of CVD events.
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z Making sure patients 
get the right dietary fiber

Dietary fiber (nondigestible non-starch poly-
saccharides) is classified as insoluble or vis-
cous soluble, based on its solubility in water
and other fluids in the digestive tract.8

Insoluble fibers, present in most fruits,
vegetables, and whole grain products, con-
stitute over 80% of the total fiber in the
typical US diet. Insoluble fibers shorten
bowel transit time and produce a laxative
effect but have no significant impact on
blood lipids.9

Viscous soluble fiber is present in small-
er quantities in foods, but is responsible for
the fiber-related physiological effects such
as decreased blood cholesterol.5 The US
Food and Drug Administration (FDA) has
also approved health claims for 2 such
fibers—beta-glucan from whole oat sources
and psyllium—to be used as supplements in
reducing CVD risk.10,11

Viscous soluble fiber absorbs and holds

water in the gastrointestinal tract, forming
a thick gel. Viscous soluble bulk reduces
reabsorption of bile acids from the ileum.
Consequently, the liver shifts sterol metab-
olism from cholesterol production to
replacement of bile acids lost in the stool.
Fecal excretion of total bile acids increases
in conjunction with serum cholesterol
reduction when diets high in viscous solu-
ble fiber are eaten.12–14

Moreover, when viscous soluble fiber
is fermented by colonic microflora, it pro-
duces short-chain fatty acids that directly
inhibit intestinal fat absorption, and cho-
lesterol transport and synthesis.15 Viscous
soluble fiber may delay the absorption of
simple sugars from the gut, thus decreasing
postprandial glucose level and the demand
for insulin secretion, and increasing insulin
sensitivity.16

z Viscous soluble fibers
reduce CVD risk factors: 
The evidence

The goal of the cholesterol-lowering diet is
to prevent CVD events by reducing LDL-
C, blood pressure, and glucose intolerance.
Evidence from observational studies and
randomized controlled trials confirms that
foods rich in viscous soluble fiber lower
blood lipids and arterial blood pressure
and enhance insulin sensitivity.

Soluble fiber reduces LDL-C and may
allow lower drug doses. In randomized con-
trolled trials, 2 viscous soluble fiber sources
at different doses resulted in a modest but
clinically significant reduction in LDL-
C.17,18 In addition, the reduction was seen in
healthy men and women and in those with
hypercholesterolemia (TABLE 2).19–24 A 1%
decrease in LDL-C reduces the risk of
CVD events by 1%.1

For those on lipid-lowering drug ther-
apy, supplementation with viscous fiber
may help achieve the recommended reduc-
tion in LDL-C with lower doses of drugs.25

Moreyra et al25 treated hypercholes-
terolemic adults with 20 mg of simvastatin
plus placebo, 10 mg of simvastatin plus
placebo, or 10 mg of simvastatin plus 15 g
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T A B L E 1

DIETARY RECOMMENDED EXPECTED LDL-C
COMPONENT DAILY LEVELS* REDUCTION4

Total fat 25%–35% 8%–10%

Saturated fat <7%

Polyunsaturated fat ≤10%

Monounsaturated fat ≤20%

Dietary cholesterol <200 mg 3%–5%

Carbohydrates 50%–60%

Dietary fiber 20–30 g

Viscous soluble fiber 5–10 g 3%–5%

Protein 15%

Plant stanols/sterols 2 g 6%–15%

Cumulative estimate 20%–30%

* % of total calorie intake

Recommended ATP-III dietary change 
reduces risk of CVD by 20% to 30%

A diet rich in 
viscous soluble
fiber drops LDL-C
blood levels by
10%–15%, with
expected reduction
in CVD events by
10%–15%

FAST TRACK

                                                    



of psyllium. A significant LDL-C reduction
(36%) was observed in the group receiving
10 mg of simvastatin plus psyllium and 20
mg of simvastatin. The authors concluded
that psyllium supplementation augmented
the lipid-lowering effects of the statin.

Blood pressure decreases, as does the
need for medications. In a prospective
study of 51,529 male health professionals
followed for 5 years, Ascherio et al26 found
an inverse association between incidence
of hypertension and fruit fiber intake in
young men, independent of age and other
risk factors. Moderate but significant
reductions in 24-hour monitored systolic
blood pressure—by 5.9 mm Hg after psyl-
lium27 and by 5 mm Hg after oat adminis-
tration28—were reported in randomized
controlled trials. A 5 mm Hg reduction of
systolic blood pressure in the population
would result in a 9% reduction in fatal
CHD and a 7% decrease in all-cause 
mortality.29

Eighty-eight patients with a history of
essential moderate hypertension treated
with medications were randomized to con-
sume 5.4 g/d of beta-glucan in oats or

placebo for 12 weeks. Oat consumption
reduced the need for blood pressure 
medications in 73% of participants in the
treatment group, compared with 42% in
the control group.30

The Seventh Report of the Joint
National Committee on Prevention,
Detection, Evaluation, and Treatment of
High Blood Pressure recommends a
dietary plan rich in fiber (24 g/1600 kcal/d)
from fruits and vegetables among other life
style modifications to treat hypertension.29

Insulin sensitivity improves and HbA1c

drops. Foods rich in viscous soluble fiber
lower glycemic index compared with refer-
ence food in healthy people and in patients
with type II diabetes.31,32 In a randomized
trial, barley meal enriched with 1.5 to 15 g
of viscous soluble fiber reduced postpran-
dial glucose concentration by 19% to 28%
compared with wheat bread, and by 15%
to 30% compared with glucose solution.31

Consumption of barley meal containing
3.5 g of soluble viscous fiber improved
insulin sensitivity as assessed by the stan-
dard oral glucose tolerance test; it signifi-
cantly reduced fasting insulin by 11.5%

Are your patients at risk of CVD getting the viscous soluble fiber they need? s
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Foods rich in 
viscous soluble
fiber can reduce
LDL cholesterol
levels, improve
insulin sensitivity,
and decrease
blood pressure
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VISCOUS LDL-C
SOLUBLE REDUCTION (%) ESTIMATED CVD

STUDY FIBER DOSE MEAN EVENT REDUCTION (%)
POPULATION (N) SOURCE (G/D) (95% CI) MEAN (95% CI)

Hypercholesterolemic Psyllium 10 7 (5–9) 7 (5–9)
men and women (656)19

Hypercholesterolemic Psyllium 3–12 9 (7–10) 9 (7–10)
men (404)20

Hypercholesterolemic Oat* 1.2–6 16 (14–25) 16 (14–25)
men and women (150)21

Healthy men  Oat* 2.2 8 (2–13) 8 (2–13)
and women (236)22

Healthy men Oat* 2.4–3.3 5 5 (3–7)
and women (208)23

Healthy men Oat* 2.4 9 9 (5–12)
and women (245)24

*The dose of beta-glucan in oats.

Viscous soluble fiber reduces LDL-cholesterol (results of RCTs)

                                          



and postprandial increase in plasma glu-
cose levels by 8.3%, and increased glucose
disappearance by 7.5%.33

In patients with diabetes, postprandi-
al glucose was significantly less by 10.6%
after a meal of barley bread compared
with control wheat bread.32 Intake of bar-
ley bread with 5.2 g of viscous soluble
fiber for 12 weeks resulted in 20%
reduced postprandial glucose response
and in decreased doses of oral hypo-
glycemic medications.34

In a meta-analysis of 12 clinical trials,
diets moderate in carbohydrate intake with
increased consumption of foods rich in
fiber provided the best control of fasting
blood glucose and a significant decrease in

glycosylated hemoglobin (HbA1c) in
patients with diabetes.35

CVD events decline with soluble-fiber
diets, and diverse fiber sources yield
equivalent effects

TABLE 3 summarizes findings from
prospective observational studies of adults
followed for more than 5 years to evaluate
the incidence of CVD in groups consuming
different kinds of dietary fiber. These stud-
ies show that risk reduction is consistent in
different populations and with different
sources of dietary fiber,4,36–38 regardless of
patient age, gender, treatment status,
smoking, and other risk factors for CVD.
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TA B L E 3

INCREMENTAL NNT NNT
INCREASE IN 95% BASELINE BASELINE

STUDY SAMPLE (N) FIBER DOSE (G/D) OUTCOME RR CI RISK 5% (LOW)* 95% CI RISK 20% (HIGH)* 95% CI

Pereira4 10 g total fiber CHD event 14 4–22 143 91–500 36 23–125
91,058 men CHD death 27 13–39 74 51–154 19 13–38
245,186 women 10 g fruit fiber CHD event 16 1–30 125 67–2000 31 17–500

CHD death 30 11–45 67 44–182 17 11–45
10 g cereal fiber CHD death 25 9–37 80 54–222 20 14–56

Women’s Health 13.8 g total fiber CVD event 35 16–49 57 41–125 14 10–31
Study (39,876)36 MI 54 28–70 37 29–71 9 7–18

4.9 g viscous CVD event 26 4–43 77 47–500 19 12–125
soluble fiber

MI 44 12–64 45 31–167 11 8–42

US Males 16.5 g total fiber MI (nonfatal) 35 12–51 57 39–167 14 10–42
(43,757)37 CHD death 55 28–72 36 28–71 9 7–18

10 g cereal fiber MI event 27 6–43 74 47–333 19 12–83

NHANES I 10 g total fiber CHD event 8 2–14 250 143–1000 63 36–250
Follow up (9776)38 CVD event 7 3–11 286 182–667 71 45–167

5 g viscous CHD event 8 3–13 250 154–667 63 38–167
soluble fiber CHD death 9 1–17 222 118–2000 56 29–500

CVD event 6 1–10 333 200–-2000 83 50–500

RR, relative risk reduction, defined as (relative risk–1) x 100%; NNT, number needed to treat to prevent 1 event; CI, confidence interval; CVD, cardiovascular

disease; CHD, coronary heart disease; MI, myocardial infarction

NNT = 1/p*(1–RR) – p is the typical event risk without treatment (Systematic Reviews in Health Care: Meta-Analysis in Context, Egger M, Smith GD, Altman

DG (eds). London: BMJ, 2001:333.

*Baseline risk is obtained from the Framingham risk calculator, a probability less than 5% to have heart attack during next 10 years is defined as a low risk,

a probability more than 20% is defined as a high risk

Increased daily fiber consumption, regardless of source,
reduces risk for cardiovascular disease

                       



F I G U R E 1

Common foods high in fiber for a nutrition prescription*
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Recommended daily consumption: Total fiber 30 g per day, viscous soluble fiber at least 5 to 10 g/day†

Patient’s Name ______________________________

Date ______________

VISCOUS TOTAL PRESENT
SOLUBLE DIETARY DAILY SERVINGS

FOOD SOURCE FIBER(G)‡ FIBER (G) SERVINGS NEEDED

Fruit (1 medium)
Apple 1 4
Banana 1 3
Blackberries (1/2 c) 1 4
Nectarine 1 2
Citrus fruit 1 2–3
(orange, grapefruit)
Peach 1 2
Pears 2 4
Plums 1 1.5
Prunes 1.5 4

Legumes (1/2 cup cooked)
Black beans 2 5.5
Kidney beans 3 6
Lima beans 3.5 6.5
Navy beans 2 6
Northern beans 5 5.5
Pinto beans 2 7
Lentils 1 8
Peas 1 6

Vegetables (1/2 cup cooked)
Broccoli 1 1.5
Brussels sprouts 3 4.5
Carrots 1 2.5
Artichoke, fresh 3 4

Whole grain cereals
Cereal, all bran (1/3 cup) 0.7 8
Oatmeal (1/2 cup cooked) 1 2
Oat bran (1/2 cup uncooked) 1 3
Shredded wheat (2/3 cup) 0.3 3
Wheat germ (1/2 cup) 1 8
Pearl barley (1/2 cup cooked) 2 5
Hot cereal (1/2 cup cooked) 2 5
Granola 2 4

Brown rice (1/2 cup) 0.5 4

Seeds
Psyllium seeds, ground (1 tbsp) 5 6

Physician’s Name and signature

*Adapted from a nutrition prescription of the American Academy of Family Physicians (http://familydoctor.org/298.xml).
† Individual calories intake can be calculated in the website www.MyPyramid.org 
‡ Total and soluble fiber content adapted from references 39–42.

80% of the fiber 
in a typical diet 
is insoluble; 
viscous soluble
fiber is found 
in whole-grain
cereals, fruits,
beans, and
psyllium seeds
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In a pooled analysis of 10 large cohort
studies, an additional intake of 10 g/d of
fruit fiber reduced the risk of CHD death
by 30%.4

The Women’s Health Study followed
health professionals for 6 years and report-
ed that an increase of 4.9 g/d of viscous sol-
uble fiber was associated with a 44% reduc-
tion in myocardial infarction incidents.38

Among participants in the National
Health and Nutrition Examination Survey
(NHANES) I Follow-up Study, each 5 g/d
increase in viscous soluble fiber intake
diminished the risk of CVD by 6% and
coronary heart disease by 8%.37

Estimated risk reduction is adjusted
for all known risk factors of CVD; there-
fore it is independent of Framingham base-
line CHD risk.

For another perspective on the evi-
dence for fiber preventing CVD events,
consider the number needed to treat
(NNT) with increased fiber intake to pre-
vent the particular CVD-related patient
outcome for each study (TABLE 3). Based
on the findings of Pereira and colleagues’
pooled cohort study,4 among persons at
less than 5% risk for CHD according to
the Framingham baseline,1 67 subjects
(95% CI, 44–182) need to increase their
fruit fiber intake by 10 g/d to prevent 1
CHD death. For persons at baseline CHD
risk greater than 20%, the NNT is reduced
to 17 (95% CI, 11–45). In the Women’s
Health Study, an additional 4.9 g/d of vis-
cous soluble fiber intake among 45 women
(95% CI, 31–167) was estimated to pre-
vent 1 CHD event.36

z What should patients 
eat to increase viscous 
soluble fiber?

The 2005 Dietary Guidelines for Amer-
icans recommend a daily intake of 14 g of
total dietary fiber for every 1000 kcal con-
sumed.2 This would include 2.5 to 6.5 cups
of fruits and vegetables and at least three
1-ounce servings of whole-grain foods
daily.39–42 Common foods and their dietary
total and soluble fiber content per serving

are listed in FIGURE 1, which is a modified
nutrition prescription from the American
Academy of Family Physicians (familydoc-
tor.org/298.xml) incorporating the recom-
mendations for viscous soluble fiber intake
from guidelines discussed in this paper.1–3,6

Four servings per day of the FDA-
recommended whole oats (0.75 g per serv-
ing of viscous soluble fiber) and psyllium
(1.78 g per serving) are required to reduce
CVD risk.10,11

An estimated 23% of Americans eat 
2 to 3 servings a day of whole grains and 
4 to 5 servings a day of fruits and vegeta-
bles (all sources of viscous soluble fiber).
Healthy People 2010 has called for this
proportion to increase to 50% to 75%.6

Ways to approach dietary counseling
The USPSTF found good evidence that, for
adult patients at increased risk for diet-
related chronic disease, medium- to high-
intensity counseling improves the average
daily intake of core components of a
healthy diet (including saturated fat, fiber,
fruit, and vegetables).7 It recommends that
clinicians routinely provide intensive
behavioral counseling to promote a
healthy diet in adult patients with hyper-
lipidemia and other known risk factors for
cardiovascular diseases. It found no evi-
dence sufficient to recommend for or
against routine counseling of unselected
patients in primary care.

Both USPSTF7 and Adult Treatment
Panel III1 offer frameworks to engage
patients in therapeutic lifestyle changes.

USPSTF recommends the “5-A”
framework to behavioral counseling7:

Assess dietary practices and related
risk factors

Advise to change dietary practices
Agree on individual diet change goals
Assist to change dietary practices
Arrange regular follow-up and sup-

port for refer to more intensive behavioral
nutritional counseling (eg, medical nutri-
tion therapy) if needed.

Physicians may use face-to-face and
interactive health communications, staff-
performed education, and nutritional pre-
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lipid-lowering drug
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F I G U R E 2

ATP III guidance on initiating dietary changes: 
Determine your patient’s 10-year risk for CVD
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scriptions (FIGURE 1) to influence patients’
food choices that increase dietary fiber con-
sumption and achieve the doses recom-
mended for adults at risk of CVD.7,43

Low-intensity interventions involve 5
minutes of professional counseling supple-
mented by patient self-help materials, tele-
phone counseling, or other interactive
health communications via Internet.44,45

Medium-intensity interventions involve
face-to-face dietary counseling (2 to 3

group or individual sessions) delivered by a
dietitian or a specially trained primary care
physician.

High-intensity interventions yield the
largest effect. These involve multiple ses-
sions lasting 30 minutes or longer7 and use
office-level supports and algorithms to esti-
mate the baseline risk of CVD,  individual
calorie and nutrients intake, and energy
expenditure.45

The Adult Treatment Panel III outlines

Referring to the Framingham tables, establish
level of risk based on number of risk factors
other than LDL value

Risk factors 10-year risk LDL-C goal

2+ >20% <100 mg/dL

<20% <130 mg/dL

0–1 <10% <160 mg/dL

Is your patient’s LDL-C level 
greater than or equal to goal?

Advise your patient to start the following:
• Reduce saturated fat intake to <7% of total

calories consumed

• Eat at least 20 g/d of fiber

• Eat at least 5 g/d of viscous soluble fiber

Schedule a follow-up visit for 6 weeks hence.

Has the LDL-C goal been reached?

Dietary changes are not warranted at this
time. Encourage healthy dietary habits

• Reinforce reduction of saturated fat intake
• Reduce cholesterol intake to <200 mg/dL
• Increase fiber intake to 20–30 g/d
• Increase viscous soluble fiber intake to 6–10 g/d

• Consider referral to dietitian
Schedule a follow-up visit for 6 weeks hence.

Has the LDL-C goal been reached?Have your patient continue dietary regimen.

• Reinforce dietary recommendations
• Consider adding/intensifying drug therapy

2–3 servings a day
of whole grains,
and 4–5 servings
of fruits
and vegetables
are required
to reduce CVD risk
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a model for initiating and monitoring
dietary therapy for adults with risk of
CVD (FIGURE 2). You may start by assess-
ing the risk of CVD with Framingham
scores and current dietary patterns, then
counsel patients directly or engage dieti-
tians to help patients institute therapeutic
lifestyle changes. After 6 weeks of the ther-
apeutic diet, repeat the lipoprotein exami-
nation to determine recommendations to
continue or intensify the lifestyle changes.
After another 6 weeks, you may consider
adding drug therapy and further reinforc-
ing dietary recommendations.

Regardless of the approach you use to
assess a patient’s diet, a comprehensive
individualized nutritional prescription will
effectively increase daily intake of dietary
fiber, with success similar to that achieved
in a major randomized clinical trial.46 n
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