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Pinto Bean Consumption Reduces Biomarkers for Heart
Disease Risk

Donna M. Winham, DrPH, Andrea M. Hutchins, PhD*, Carol S. Johnston, PhD

Department of Nutrition, Arizona State University-Polytechnic, Mesa, Arizona

Objective: To determine effects of daily intake of 1/2 cup pinto beans, black-eyed peas or carrots (placebo)
on risk factors for coronary heart disease (CHD) and diabetes mellitus (DM) in free-living, mildly insulin
resistant adults over an 8 week period.

Methods: Randomized, crossover 3�3 block design. Sixteen participants (7 men, 9 women) received each
treatment for eight-weeks with two-week washouts. Fasting blood samples collected at beginning and end of periods
were analyzed for total cholesterol (TC), low density lipoprotein cholesterol (LDL-C), high density lipoprotein
cholesterol, triacylglycerols, high-sensitivity C-reactive protein, insulin, glucose, and hemoglobin A1c.

Results: A significant treatment-by-time effect impacted serum TC (p � 0.026) and LDL (p � 0.033) after
eight weeks. Paired t-tests indicated that pinto beans were responsible for this effect (p � 0.003; p � 0.008).
Mean change of serum TC for pinto bean, black-eyed pea and placebo were �19 � 5, 2.5 � 6, and 1 � 5 mg/dL,
respectively (p � 0.011). Mean change of serum LDL-C for pinto bean, black-eyed pea and placebo were �14 �

4, 4 � 5, and 1 � 4 mg/dL, in that order (p � 0.013). Pinto beans differed significantly from placebo (p �

0.021). No significant differences were seen with other blood concentrations across the 3 treatment periods.
Conclusions: Pinto bean intake should be encouraged to lower serum TC and LDL-C, thereby reducing risk

for CHD.

INTRODUCTION

The role of functional foods in chronic disease risk reduc-
tion has been given increasing attention over the past 10 years
by researchers. Media promotions have heightened consumer
awareness about the cardiovascular benefits of some foods such
as whole grains, nuts, fish, and flaxseed. While legumes or dry
beans have yet to receive as much publicity, several recent
reviews of the literature have highlighted their positive effects
on improving serum lipid profiles in patients with coronary
heart disease (CHD) or type 2 diabetes [1, 2].

The majority of legume studies have examined the relation-
ship between soybeans and heart disease. Less is known about
the effects of other commonly consumed varieties, such as
pinto beans or black-eyed peas on heart disease and type 2
diabetes biomarkers [1, 3]. Some studies using navy beans and
chickpeas have been conducted. In an early report, Anderson et

al. demonstrated that consumption of navy beans in tomato
sauce (baked beans) for 21 days decreased serum total choles-
terol (TC) and low-density lipoprotein cholesterol (LDL-C)
concentrations in hypercholesterolemic men [4]. Nestel et al.
demonstrated that a test meal of chickpeas improved insulin
action 2 hours post-prandially [5]. However, they did not see a
long-term beneficial effect of daily chickpea ingestion on in-
sulin sensitivity after 6 weeks in their healthy participants. The
absence of a significant long-term effect of chickpea consump-
tion may be attributed to the study population being insulin-
sensitive (mean fasting insulin concentrations �7 �U/L as
compared to the standard reference range 6–24 �U/L) rather
than insulin-resistant [5]. Because an insulin-resistant popula-
tion may show a greater risk reduction in insulin, a participant
population, albeit healthy and disease-free, may show greater
effects if they have a mild to moderate risk profile.

The objective of this research was to demonstrate if daily
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pinto bean or black-eyed pea ingestion for 8 weeks would result
in improved biochemical markers of CHD and diabetes melli-
tus (DM) risk in apparently healthy, moderately insulin resis-
tant participants. Primary endpoints were fasting TC, LDL-C
and insulin. Secondary endpoints included high-density li-
poprotein cholesterol (HDL-C), triacylglycerols (TG), high-
sensitivity C-reactive protein (hs-CRP), glucose, and hemoglo-
bin A1c (HbA1c).

MATERIALS AND METHODS

Participants from the campus and local communities were
recruited through newspaper advertisements, email lists, con-
tacts with previous study participants, and posted flyers. Men
and women between 22 and 65 years of age with a fasting
insulin level �15 �U/ml were eligible to participate. Exclusion
criteria included pregnancy; use of cholesterol-lowering med-
ications or supplements; expressed desire to lose weight;
weight loss or gain in excess of 5 kg in the past 6 months;
cigarette smoking or other chronic tobacco use; diagnosed
diabetes, heart disease, stroke, hypertension, cancer, or a fast-
ing insulin concentration in excess of 50 �U/ml. Power calcu-
lations indicated that a sample size of 14 would be sufficient to
demonstrate a decrease in total cholesterol of 20 mg/dL with a
power level of 0.80 and significance level of 0.05 [6].

Potential participants who met eligibility requirements were
scheduled for a screening interview and a fasting blood draw at
the University. At this appointment, participants provided writ-
ten informed consent and completed a self-administered med-
ical history questionnaire which inquired about medication use,
alcohol consumption, and willingness to keep weight and ac-
tivity levels consistent during the study. A fasting venous blood
sample was analyzed for insulin in the Department of Nutrition
laboratory via a standard radioimmunoassay. Participants were
notified of their eligibility status based on insulin results within
one week of the blood draw.

Sixty-five potential participants had fasting blood samples
analyzed. Of these, 29 did not qualify because their insulin
concentrations were too low. Three individuals were ineligible
due to insulin concentrations in excess of 50 �U/ml indicating
severe insulin resistance and possible diabetes mellitus. They
were instructed to contact their personal physician. Of the 33
eligible people, 10 declined to start the study. Reasons given
were desire to lose weight (n � 5), lack of time (n � 4), and
medical reasons (n � 1). Twenty-three participants began the
study. Seven people dropped out after completing varying
weeks. Reasons for dropping out included lack of time (n � 2),
moving out of the area (n � 2), and medical problems not
associated with the study (n � 3). Sixteen individuals (70%; 7
men, 9 women) completed all three 8-week dietary interven-
tions and wash-out periods encompassing 7–8 months of study
involvement. There were no statistically significant differences

by sex, BMI, or age between those eligible individuals who
declined to participate, withdrew, or completed the study.

Participants were enrolled in the study on an ongoing basis
over 6 months. Treatment randomization was done by having
each participant draw the name of one of the three treatments
from a bowl containing equal numbers of the three options.
Participants received $80 in gift cards to a major retailer after
completion of each 8 week study phase ($240 total). At the end
of the study, participants were provided copies of all blood
analyses, a personal food intake analysis report and a consul-
tation with the staff registered dietitian. The institutional review
board of the University approved all aspects of the study
protocol (Human Subjects number 07858-04).

Participants completed a 2-day baseline diet record before
beginning the study. A registered dietitian assessed these
records for completeness and accuracy and provided feedback
and further instruction on how to complete diet records at the
first visit. During the three 8-week trials, participants com-
pleted 24-hour diet records at 2-week intervals resulting in a
total of 4 diet records reflecting different days of the week and
weekends per test period. Participants were strongly encour-
aged to bring in labels or nutrient information from items
consumed to aid in data entry for food analysis. Each partici-
pant received a food scale and a set of measuring cups to weigh
and measure foods on the days they kept food logs. Participants
received test foods, recipes, and instructions to not eat other
legumes, soy products, or carrots during the trial. Food log data
were entered into Food Processor nutrient analysis software (v.
8.4, ESHA Research, Salem, Oregon). Nutrient intake was
averaged over each of the three study periods and for baseline
entries.

Participant compliance was monitored and reinforced by
staff through frequent contact. Participants met with the dieti-
tian every other week to pick up additional cans of food product
and to review their one day food log. They received a follow-up
telephone call by a staff member on the alternate week. During
the telephone call or meeting, participants were asked how
many times they had eaten the food product, if they had
difficulty fitting the food product into their diet, and if they
experienced any gastrointestinal discomfort or changes as a
result from eating the study foods. Staff encouraged compli-
ance and offered serving suggestions for foods as needed.

The test pinto beans and black-eyed peas and their fiber and
nutrient analyses were provided by Archer Daniels Midland
(Decatur, Illinois) and canned specifically for use in this study
by Bush Brothers & Company (Knoxville, Tennessee). The
pinto beans contained 5.4 g total dietary fiber (3.7 g insoluble,
1.7 g soluble) and the black-eyed peas contained 2.9 g total
dietary fiber (2.1 g insoluble, 0.8 g soluble) per 1/2 cup serving.
The control food, canned North Pride brand sliced carrots, was
purchased at a local store, and, based on the nutrition label, the
carrots contained 2.0 g total dietary fiber. No values were
available for insoluble and soluble amounts per 1/2 cup serving.
Participants were asked to consume a single 1/2 cup serving of
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pinto beans, black-eyed peas, or carrots, as well as the brine or
liquid the food was packaged in, daily for 8 weeks as part of
their usual diet.

Height (GPM, Carlstadt, NJ), weight (Seca scale, Hanover,
MD), waist and hip circumferences (Gulick non-stretch consis-
tent tension measuring tape; Sammons Preston, Chicago, IL)
were recorded at the start and end of each 8-week trial. At the
first meeting, participants picked which US Census 2000 race
and ethnicity categories best identified them. The Physical
Activity Recall (PAR) questionnaire as developed by Sallis et
al. [7] was administered at the beginning, middle, and end of
each treatment phase to obtain information regarding the dura-
tion and frequency of physical activity engaged in during the
previous seven days by participants. Weight and blood pressure
were recorded at each biweekly visit. Participants were re-
minded to keep their weight stable and to not alter their phys-
ical activity and exercise patterns during the course of the
study.

At the beginning and end of each test period, a trained
phlebotomist performed a fasting blood draw with the partici-
pant seated. Blood samples were analyzed using a Roche Mod-
ular Analytic System for TC, LDL-C, HDL-C, TG, hs-CRP and
HbAlc by Sonora Quest Laboratories (Tempe, AZ). TC and TG
were assessed photometrically and HDL cholesterol was mea-
sured by an enzyme immunoassay. LDL cholesterol was cal-
culated using a modified Friedewald equation where TG are
divided by 6 instead of 5 ([LDL-chol] � [Total chol] �

[HDL-chol] � ([TG]/6) (Sonora Quest Laboratories, Tempe,
AZ). Blood samples were analyzed for insulin and glucose
by a trained laboratory technician at the ASU Polytechnic
Department of Nutrition laboratory. Glucose and insulin
were analyzed via the standard colorimetric glucose oxidase
assay and a standard radioimmunoassay, respectively. Insu-
lin sensitivity was calculated with the homeostasis model
assessment {HOMA � [fasting insulin (uU/ml) � fasting
glucose (mM)]/22.5} [8].

The Statistical Package for the Social Sciences (SPSS, ver-
sion 13.0, SPSS Inc., Chicago, IL), was used for all data
analysis. Food treatment effects on biomarkers were estimated
by the multiple analysis of variance (MANOVA) test for re-
peated measures. Paired t-tests were used as appropriate to
detect differences in the means of variables at baseline and the
end of each 8 week intervention period. Data are presented as
the mean � standard error of the mean (SEM). Statistical
significance was indicated by a p-value of �0.05.

RESULTS

Research findings are based upon the results obtained from
16 participants after completion of all three intervention phases
(7 men, 9 women), with the exception of hs-CRP. One partic-
ipant was excluded only from data analysis of hs-CRP due to
outlier values greater than 2 standard deviations (SD) from the

mean during most phases of the study. Self-reported compli-
ance was high for the weekly reports. For 95% of the weeks,
participants said they ate the food products 6–7 times per week.
For 5% the weeks, a few people only ate the food products 4–
5 times per week. Only 1 individual missed more than 4 days
in a given week. This was only for 1 week out of the 24.
Otherwise, this person was highly compliant. The majority of
participants self-reported their race as non-Hispanic white
(n � 11), Hispanic (n � 4) and African-American (n � 1). Par-
ticipant characteristics at study entry are shown in Table 1.

Blood sample results, including serum TC, LDL-C, HDL-C,
TG, hs-CRP, glucose, insulin and HbA1c concentrations for the
pinto bean, black-eyed pea and placebo treatment groups are
presented in Table 2. ANOVA or t-tests were used to check
variables for potential confounding by age, ethnicity, gender,
treatment order, seasonality, or average daily nutrient intakes.
There were no significant differences in physical activity, blood
pressure, or weight over the 3 treatment periods. (Data not
shown.) Daily dietary intakes did not differ significantly by
treatment (Table 3).

A significant treatment-by-time effect was noted for serum
TC and LDL-C after eight weeks (MANOVA, p � 0.026 TC;
p � 0.033 LDL). Post-hoc tests indicated that pinto beans
reduced TC (p � 0.0003) and LDL-C (p � 0.008) as compared
to black-eyed peas or carrots. TG, HDL, hs-CRP, glucose,
insulin, and HbA1c concentrations did not change appreciably
and were non-significant (Table 2).

The mean change of serum TC for pinto bean, black-eyed
pea and placebo were �19 � 5, 2.5 � 6, and 1 � 5, respec-
tively (p � 0.011). For serum LDL-C, the mean changes over
the 8 week intervention were �14 � 4 for pinto beans, 4 � 5
black-eyed peas, and 1 � 4 for placebo (p � 0.013). These
changes with pinto bean consumption over time are equivalent
to percent changes of �8.4% for TC and �8.6% for LDL-C for
all participants. Division of the participants into normocholes-
terolemic (n � 4; TC �200 mg/dL) and hypercholesterolemic
(n � 12; TC �200 mg/dL) showed no differences in the percent

Table 1. Descriptive Characteristics of Participants at Study
Entry (n � 16)

Characteristic Mean � SEM1 Range

Age, yrs 43 � 3 22–63
Weight, kg 78.1 � 3.2 61.4–107.7
Height, cm 167.5 � 2.1 156.3–184.5
BMI, mg/kg2 27.8 � 0.9 23.2–35.0
Fasting insulin, �U/mL 21.5 � 1.4 15.2–34.5
Fasting glucose, mg/dL 105 � 2 90–124
TC, mg/dL 217 � 8 164–283
LDL-C, mg/dL 138 � 7 83–184
HDL-C, mg/dL 54 � 3 39–85
TG, mg/dL 150 � 17 59–275
hs-CRP, mg/L 4.2 � 1.4 0.5–23.8

Abbreviations: BMI � body mass index, TC � total cholesterol, LDL-C �

low-density lipoprotein cholesterol, HDL-C � high-density lipoprotein choles-

terol, TG � triacylglycerides, hs-CRP � high-sensitivity C reactive protein.
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reduction of TC (�7.8 vs. �8.6%) and LDL (�8.5 vs. 8.7%). No
significant differences were seen with other blood concentrations
across the 3 treatment phases.

Daily consumption of black-eyed peas for eight weeks did
not significantly alter serum concentrations of TC, LDL-C,
HDL-C, TG, hs-CRP, glucose or insulin in this study popula-
tion of generally healthy, mild to moderately insulin resistant
adults. Following eight weeks of daily ingestion of the placebo,
1/2 cup canned carrots, serum parameters changed minimally,
as expected.

DISCUSSION

Following pinto bean consumption for 8 weeks, serum TC
and LDL-C concentrations decreased in this mild-moderately

insulin-resistant population by over 8%. A 1% reduction in
serum TC reduces risk for CHD by approximately 2%. Simi-
larly, each 1% reduction in serum LDL-C reduces risk for CHD
by about 1% [9]. Thus, the mean percent reductions observed in
our trial are physiologically significant as they correspond to
substantial CHD risk-lowering from 8–16% [9].

This trial appears to be the first to examine the effects of
pinto beans and black-eyed peas independently. However, the
mean percent reductions in serum TC and LDL-C of 8.4% and
8.6% observed are similar to reductions observed in most other
trials of mixed pinto beans and other legumes, but not all. Mean
percent reductions of 7% and 5% in serum TC and LDL-C were
seen in free-living, hypercholesterolemic men fed such a type
of mixed legumes [10]. Greater reductions were observed in
serum TC and LDL-C of 19% to 23% and 23% to 24% in two
similar, but separate, trials that examined the effects of mixed

Table 2. CHD and Diabetes Risk Factor Values for Each Intervention (n � 16)1 (Mean � SEM).

Variable
Pinto Black-eyed pea Carrots P-Value

Pre Post Pre Post Pre Post food*time

TC (mg/dL) 218 � 8* 199 � 7* 205 � 9 207 � 7 207 � 6 208 � 7 P � 0.026
LDL-C (mg/dL) 138 � 8# 125 � 6# 129 � 7 132 � 6 130 � 6 132 � 7 P � 0.033
HDL-C (mg/dL) 54 � 3 51 � 3 50 � 2 51 � 3 53 � 2 51 � 2 P � 0.278
TG (mg/dL) 155 � 18 136 � 17 156 � 17 144 � 15 144 � 15 153 � 15 P � 0.135
hs-CRP (mg/L) 3.4 � 0.7 3.0 � 0.5 4.0 � 1.4 2.9 � 0.7 3.6 � 0.9 3.7 � 0.9 P � 0.489
Glucose (mg/dL) 95 � 4 96 � 4 99 � 3 96 � 3 101 � 3 100 � 2 P � 0.291
Insulin (�U/mL) 22 � 2 21 � 2 22 � 2 21 � 2 23 � 2 23 � 2 P � 0.967
HOMA 5.2 � .55 5.2 � .66 5.5 � .68 4.9 � .50 5.9 � .81 5.6 � .54 P � 0.820
HbA1c (%) 5.5 � .08 5.5 � .08 5.5 � .07 5.6 � .08 5.5 � .08 5.5 � .08 P � 0.342

1 All values represent findings for n � 16, except hs-CRP which represents n � 15.

* Values are significantly different at p � 0.0003 as determined by a paired t-test.

# Values are significantly different at p � 0.008 as determined by a paired t-test.

Abbreviations: BMI � body mass index, TC � total cholesterol, LDL-C � low-density lipoprotein cholesterol, HDL-C � high-density lipoprotein cholesterol, TG �

triacylglycerides, hs-CRP � high-sensitivity C reactive protein, HbA1c � hemoglobin A1c.

Table 3. Mean Nutrient Composition of Daily Dietary Intake during Pinto Bean, Black-Eyed Pea and Placebo Treatment Phases,
n � 16, (Mean � SEM)

Food Product
(n � number of food records)

Pinto Bean
(n � 61)

Black-eyed pea
(n � 62)

Placebo
(n � 61)

Baseline
(n � 31)

Energy (kcal/d) 2046 � 154 2021 � 160 2214 � 163 2043 � 224
Protein (g/d) 77 � 5 83 � 8 91 � 7 86 � 9
Carbohydrates (g/d) 262 � 16 266 � 18 275 � 18 247 � 24
Total Fat (g/d) 73 � 6 70 � 7 80 � 6 75 � 9
SFA (g/d) 23 � 2 25 � 3 27 � 2 25 � 4
MUFA (g/d) 16 � 2 16 � 2 19 � 2 15 � 2
PUFA (g/d) 8 � 1 5 � 0 8 � 1 7 � 1
Dietary Cholesterol (mg/d) 211 � 20 239 � 26 277 � 27 247 � 36
Total Dietary Fiber (g/d) 23 � 2 19 � 2 21 � 2 19 � 2
Soluble Fiber (g/d)** 2 � .5 1 � .3 2 � .3 1 � .3
Insoluble Fiber (g/d)** 4 � .7 3 � .6 6 � 1 4 � .8
Vitamin C (mg/d) 90 � 15 110 � 39 87 � 12 56 � 15
Calcium (mg/d) 810 � 78 860 � 86 853 � 93 774 � 109
Iron (mg/d) 17 � 2 14 � 1 15 � 2 13 � 2
Sodium (mg/d) 2914 � 144 3266 � 292 3524 � 319 3660 � 543

** Values could not be accurately determined, as current food databases do not contain complete values for soluble and insoluble fiber.

Abbreviations: SFA � saturated fatty acids, MUFA � monounsaturated fatty acids, PUFA � polyunsaturated fatty acids.
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pinto and navy beans [4, 11]. All three trials fed larger quan-
tities of legumes than 1/2 cup and only included hypercholes-
terolemic men.

In a contrasting study, Mackay and Ball noted almost no
change in serum TC and LDL-C when pinto beans were fed
with other legumes (80 grams or about 1/3 cup) to free-living,
hypercholesterolemic men and women [12]. The lack of change
may be due to the small quantity fed, the combination of
legume types, and use of a free-living population. Due to the
different methodologies and study designs in these other stud-
ies, direct comparison to our research is difficult.

Unlike pinto beans, consumption of black-eyed peas over 8
weeks did not lower serum TC or LDL-C substantially. We
know of no other published studies that have examined the
effects of black-eyed peas on CHD biomarkers. At 3 grams per
1/2 cup, the amount of total fiber in black-eyed peas is less than
half that of pinto beans (7 grams). A higher dose may have
reduced lipids as well, e.g. 1 cup per day, assuming that fiber
content is the driving force behind the reductions in cholesterol.

The observed cholesterol reduction seen with some beans
probably occurs through multiple mechanisms that are depen-
dent upon the type of components in each bean variety. These
include fat displacement from the diet, direct binding of dietary
cholesterol by viscous fiber in the intestine, interruption of bile
acid enterohepatic circulation, and inhibition of endogenous
cholesterol synthesis by short chain fatty acids (SCFA), among
others.

If the daily legume treatment displaced consumption of
dietary saturated fats, TC and LDL-C could drop due to the lack
of fat intake rather than because of the beans. In studies that fed
200 grams (�3/4 cup) or more of legumes, it is likely that fat
would be displaced. This may partially explain the larger re-
ductions in serum TC and LDL-C seen over shorter time
periods in some other clinical trials. In our study, it is less likely
that the drop in cholesterol reduction was due to fat displace-
ment alone because participants only ate a 1/2 cup (140 gm).
Diet records indicated no significant differences in dietary fat
intakes between the three treatment phases and baseline.

Several other modes of action are more complex and be-
yond the scope of this research study. Viscous fibers found in
some legumes bind cholesterol in the intestine and promote
elimination via excretion. Reduced absorption of dietary cho-
lesterol decreases the internal cholesterol pool and forces the
body to make more. In addition, the adsorption of bile acids by
dietary viscous fibers in the intestine can increase bile acid
excretion and ultimately, interruption of the enterohepatic cir-
culation. As the liver utilizes cholesterol precursors and cho-
lesterol from the blood to synthesize new bile acids to replace
those lost through excretion, serum cholesterol levels become
lower. Cholysteramine, a cholesterol-lowering medication, has
a bile acid binding capability near 100% compared to cellulose,
a non-viscous fiber that does not bind bile acids. Binding
capacity of bile acids for pinto beans, black beans, soy beans,
black-eyed peas, garbanzo beans (chickpeas) and lima beans

were 5.5%, 8.2%, 1.9%, 3.3%, 10.0%, and 3.7%, respectively
relative to cholysteramine [13, 14]. The amount of bile acids
bound by the pinto beans would be relatively small.

A fourth proposed mechanism is the fermentation of resis-
tant starches (RS) by bacteria present in the human colon.
Legumes contain high amounts of RS, which is any starch
that resists digestion by amylase in the small intestine and
progresses to the large intestine for fermentation by the gut
bacteria. One of the end-products of RS fermentation is propi-
onate. Propionate has been shown to inhibit hepatic cholesterol
synthesis in animal models but this potential mechanism has
not been extensively tested in humans [15].

Since our study was not designed to examine such potential
mechanisms, it is difficult to speculate as to which mechanism
or combination of mechanisms were responsible for the sub-
stantial reduction in both serum TC and LDL-C after the pinto
bean treatment phase. From a practical standpoint, whether
legumes, such as pinto beans, lower serum TC or LDL-C via fat
displacement or another mechanism may not be as important as
the simple fact that individuals who consume them are achiev-
ing these reductions and reducing their overall risk for CHD.

Serum HDL-C, TG, and hs-CRP did not change with con-
sumption of pinto beans and black-eyed peas. In other similar
studies, HDL-C has either not been effected by legume con-
sumption or has been lowered in some cases by as much as 7%
to 20% [4, 10, 14]. All studies in which HDL-C values de-
creased also observed reductions in TC, which may help ex-
plain the decrease. Anderson et al. reported a significant 20%
reduction in mean serum HDL-C in addition to a 23% reduction
in mean serum TC [11]. Some other trials have found reduc-
tions in serum TG using larger amounts of legumes. Often
legumes replaced simple carbohydrate sources according to the
researchers [10].

Because of their RS content, legumes are frequently recom-
mended as a low-glycemic index food thus benefiting individ-
uals who are insulin-resistant and/or diabetic. However, pinto
bean or black-eyed pea consumption over 8 weeks did not
produce changes in the HOMA index nor glucose and insulin
concentrations in the mild-moderately insulin-resistant study
population. It is possible that the 1/2 cup dose was insufficient
to produce a change. Nestel et al. noted similar findings with
chickpea consumption in a non-insulin resistant population [5].
Other explanations may be that the RS of the beans needs to be
ingested more frequently than once per day, or simply that
non-diabetic individuals will not show a significant change in
insulin resistance. The HOMA index may not be a reliable
predictor of insulin-resistance among people who do not have
impaired glucose tolerance [17]. We believe further research
should be conducted in this area with more frequent consump-
tion of legumes throughout the day, e.g. 1/2 cup twice daily,
and with persons who have type 2 diabetes.

Several design elements distinguish this study. At 8 weeks,
the trial was substantially longer than many others, which have
typically lasted three to four weeks. Both free-living men and
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women were included in a wider age range. Self-reported racial
and ethnic identity was obtained. Baseline dietary intake data
were collected. Without pre-intervention dietary data, it is
impossible to determine if dietary intakes changed with treat-
ments.

Efforts were made to control for possible confounding fac-
tors by monitoring dietary intake, physical activity and weight
status. Although conditions were not controlled stringently as
in a metabolic ward setting, physiologically significant reduc-
tions in serum lipoproteins were seen. These results give cre-
dence to the ability of the layperson to reduce his/her choles-
terol with the addition of pinto beans to the daily diet.

It is important to note that improvements in serum lipopro-
tein profiles occurred even within individuals who had ‘nor-
mal’ concentrations less than 200 mg/dL and not only among
those participants who were hypercholesterolemic. Of the hu-
man clinical trials that have investigated the effects of legumes
on serum lipoproteins, most included only hypercholester-
olemic individuals [4, 10, 11, 16]. As both obesity and the
metabolic syndrome have become more widespread and prev-
alent in the US, more people have become mild to moderately
insulin resistant now than in previous decades.

The quantity of legumes fed to participants in this clinical
trial, a 1/2 cup daily or 3.5 cups weekly, was consistent with
recent US Government recommendations for legume intake.
This research provided evidence that pinto beans can serve as
a functional food and decrease risk of CHD through a reduction
in both total and LDL cholesterol and should be recommended
to the general public.

The study design is limited by several factors. Dietary
intake information and compliance were based on self-report.
Self-reported food intakes may underestimate actual consump-
tion. Completion of weighed food records can be a substantial
participant burden. The length of the trial may have caused
participant fatigue with less compliance in later phases. Suffi-
cient participant numbers were met according to power calcu-
lations for change in total cholesterol, but a larger sample size
may have resulted in changes in glucose or insulin concentra-
tions with prolonged ingestion of the legume varieties.

CONCLUSION

Implementation of dietary changes that include increased
consumption of legumes known to improve risk for CHD like
pinto beans appears realistic in comparison to other, more
traditional interventions, namely conventional drug therapy,
especially for individuals in the borderline risk categories.
Although individuals with excessively elevated serum lipopro-
tein profiles and genetic predisposal to lipid abnormalities may
require medications such as statins to achieve healthy lipopro-
tein concentrations, this type of therapy is not optimal for
everyone due to safety concerns and cost constraints [9]. There-
fore, low to borderline risk individuals should be encouraged to

make reasonable diet and physical activity behavior change
modifications that are generally safer, offer fewer side effects,
are more affordable and provide more widespread health ben-
efits. The results of this study demonstrate that pinto beans, a
widely accepted and popular legume among the US population,
can be included on a daily basis in a reasonable quantity to
provide health benefits that include lowering serum lipopro-
teins and improving risk factors for CHD. Thus, it is essential
that the current recommendations established by governmental
agencies for increased, frequent legume consumption be con-
veyed to the public, who can use this simple dietary modifica-
tion to improve their health.
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