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Does healthy eating translate into lower
cardiovascular mortality?

Howard BV, Van Horn L, Hsia J, Manson JE, Stefanick ML,
Wassertheil-Smoller S, Kuller LH, LaCroix AZ, Langer RD,
Lasser NL, Lewis CE, Limacher MC, Margolis KL, Mysiw WJ,
Ockene JK, Parker LM, Perri MG, Phillips L, Prentice RL,
Robbins J, Rossouw JE, Sarto GE, Schatz IJ, Snetselaar LG,
Stevens VJ, Tinker LF, Trevisan M, Vitolins MZ, Anderson GL,
Assaf AR, Bassford T, Beresford SAA, Black HR, Brunner RL,
Brzyski RG, Caan B, Chlebowski RT, Gass M, Granek I, Greenland
P, Hays J, Heber D, Heiss G, Hendrix SL, Hubbell FA, Johnson
KC, Kotchen JM; for the Women’s Health Initiative study group.
(Medstar Research Institute, Hyatsville, Maryland, USA.) Low-
fat dietary pattern and risk of cardiovascular disease: The Women’s
Health Initiative Randomized Controlled Dietary Modification
Trial. JAMA 2006;295:655–66.

SUMMARY 
This study (one of the Women’s Health Initiative [WHI] studies), a
randomized controlled trial, tested whether a behavioural interven-
tion intended to decrease the risk of breast and colorectal cancer
would also reduce cardiovascular risk. The study included 48 835
postmenopausal women aged 50–79 years (mean age 62.3 years),
with total fat intake >32% of energy consumed, randomly assigned
to an intervention (19 541) or comparison group (29 294). The mean

follow up in this intent-to-treat analysis was 8.1 years. The major
exclusions for WHI included prior cancer in the past 10 years,
predicted survival <3 years, alcoholism, type 1 diabetes and frequent
consumption of meals prepared away from home.

The intervention group received extensive behaviour modification
counselling in group and individual sessions designed to reduce total
fat intake to 20% of calories and increase intake of vegetables/fruits
to 5 servings/day and grains to at least 6 servings/day, but did not
include total energy reduction or weight loss goals. The comparison
group received just diet-related education material. All the partici-
pants completed a food frequency questionnaire (FFQ)
designed specifically for the study, at baseline and 1 year. There-
after, one-third of the participants completed the FFQ each year in
a rotating sample, thus including all participants. All participants
were also invited to enrol concurrently in one of the other WHI
controlled trials of hormone therapy, and/or calcium and vitamin D
supplementation. In total, 20 592 (42.2%) joined only the Dietary
Modification trial.

The main outcome measures included fatal and non-fatal coro-
nary heart disease (CHD), fatal and non-fatal stroke, and cardiovas-
cular disease (CVD; composite of CHD and stroke). By year 6, the
intervention group decreased their mean fat intake by 8.2% of total
energy, with small decreases in saturated (2.9 %), monounsaturated
(3.3%) and polyunsaturated (1.5%) fat; increases occurred in intake
of vegetables/fruits (1.1 servings/day) and grains (0.5 serving/day).
Low-density lipoprotein (LDL) cholesterol levels and diastolic
blood pressure were reduced modestly by 3.55 mg/dl and 0.31
mmHg, respectively; levels of high-density lipoprotein cholesterol,
triglycerides, glucose and insulin did not differ significantly in
either group. There was no significant difference in the incidence of
CHD, stroke and CVD between the two groups. For the participants
without baseline CVD (3.4%), the hazard ratio was close to signifi-
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cant, but the absolute reduction was only 7%.
The study concluded that reduced total fat intake and increased

intake of vegetables, fruits and grains did not significantly reduce the
risk of CHD, stroke or CVD in postmenopausal women and achieved
only modest effects on CVD risk factors. 

COMMENT 
The WHI was perhaps the most expensive randomized con-
trolled trial ever conducted to address the question of whether
or not dietary modifications significantly change cardiovascu-
lar morbidity and mortality. Randomization, self-directed inter-
vention and long follow up were the major strengths of the
study design. As it happens with any study showing negative
results, this trial has left many clinicians disappointed. The
principal questions that this study brings to the table are: 

— Does this mean that reducing fat intake has no effect on
reducing heart disease?

— Can we trust the results of this study as a final answer to the
question of the relationship between dietary fat and heart
disease? (Diet–heart hypothesis)

— How do these results relate to the Indian scenario? 

The major disadvantage of this trial lies in the primary aim of
the study itself. Since the primary objective of the trial was to
observe the impact of dietary fat intake on the incidence of breast
and colon cancers rather than CVD mortality, the investigators
rightly focused on reducing ‘total fat intake’ as opposed to
changing the ‘type of fat’ consumed.1 There is a compelling body
of evidence to suggest that different types of fat have contrasting
influences on CVD risk factors and CVD mortality itself. For
example, elevated saturated fat and trans fat consumption is
associated with increased risk of CAD and rise in LDL choles-
terol.2 On the other hand, polyunsaturated and monounsaturated
fats along with omega-3 fatty acids reduce CAD risk and have a
favourable impact on LDL cholesterol.3 Apart from LDL choles-
terol, saturated fat intake also has an unfavourable impact on
hypertension, an important risk factor for CAD.4 Consistent with
the study design, the trial arm showed not only reduced saturated
fat intake but also poly/monounsaturated fat intake which poten-
tially mitigated the benefits. The trial participants had lower rates
of smoking and hypertension compared with the national averages
of the USA.5 Considering the impact of saturated fat intake on
hypertension this becomes even more important.4

Because of the disappointing performance of trial participants
in terms of reducing total fat intake (8% instead of 13% expected)
and lower incidence of CAD in the control group, the power to
detect any significant effects of the intervention was only 40%. 

This trial emphasized the lesser goal of fruit and vegetable
intake (up to 5 servings/day) and the increase obtained by trial
participants was also low (3.6–4.9 servings/day); consequently,
the potential benefit of lowering blood pressure, an important
CAD risk factor, may be lost. The DASH (Dietary approaches to
stop Hypertension) study,6 with a fruit and vegetable intake of 5–
9 servings/day demonstrated significant reduction of blood pres-
sure in hypertensive patients (systolic 11.4 mmHg and diastolic
5.5 mmHg). The Women’s Health Study (a separate study from
the current one), a 5-year prospective study of a cohort of women
health professionals in the USA (n=39 876) has shown that there
is an inverse relation between fruit and vegetable intake and risk
of CVD.8 Data from the Physicians’ Health Study also support
similar conclusions.9

Similarly, the grain intake in this study was increased by only

0.5 servings/day, consequently minimizing any possible ben-
efit. The Nurses’ Health Study7 has shown that greater con-
sumption of whole grains is associated with decreased risk of
CAD (both fatal and non-fatal), independent of known coro-
nary risk factors. 

The Nurses’ Health Study was another large study aimed at
examining the relation between dietary fat and CAD.10 It was an
observational study of a cohort of 78 778 US women initially free
from CVD and diabetes mellitus in 1980, followed up for 20 years.
Study participants were assessed into 4 different quintiles based
on the intake of not only total fat but also polyunsaturated fat,
monounsaturated fat, trans fat and saturated fat. The incident
cases of CHD among the cohort were studied for 20 years. The
study concluded that trans fat and to a smaller degree saturated fat
intake was associated with increased risk, whereas polyunsatu-
rated fat and monounsaturated fat intake reduced CAD risk. More
importantly, on multivariate analysis, total fat intake in the lowest
(28.3%) and highest quintiles (44% energy from fat) had a similar
relative risk (1 v. 0.92; p value not significant). So it appears that
reducing certain types of fat rather than total fat is the way to
reduce CAD risk. Also, unlike this study, the Nurses’ Health
Study cohort was younger, where the relation between fat intake
and CAD risk seems to be more evident.

The Oslo Diet-Heart Study,11 a randomized secondary preven-
tion trial with a dietary intervention of low saturated fat and high
polyunsaturated fat intake, found that serum cholesterol and the
incidence of fatal and non-fatal myocardial infarction were sig-
nificantly reduced.

The Indian Experiment of Infarct Survival study, also a second-
ary prevention trial, demonstrated that intake of fish oil/mustard
oil can reduce CAD risk over 1 year.12 

Thus, there is a compelling body of evidence from India and
abroad that an optimal diet can reduce the risk of CAD in the
primary and secondary settings. Furthermore, data from migrant
populations (both urban and transcontinental) seem to imply that
Indian patients may need a lower threshold for normal total and
saturated fat intake to prevent CAD.13 Also, it has been long
suspected that Indian patients have higher rates of insulin resis-
tance14 and unfavourable visceral/body-mass index ratio as a
possible reason for the Indian paradox (Indian patients are leaner,
smoke less and eat less fat, but have higher rates of CAD). Under
these unique conditions even if the study results are true, they may
not be applicable to Indian patients.

The negative results of this trial can be due to a smaller power
(40%) than anticipated by the investigators, lower rates of hyper-
tension and smoking, a relatively older population (mean age
62.3; range 50–79 years) and minimal increases in grain and fruit/
vegetable intake in the intervention group. 

It appears prudent to advise patients to avoid red meat, encour-
age fish and fish oil, increase poly/monounsaturated fat and avoid
trans fat (fried foods, margarine, bakery, vegetable shortenings),
increase fruit/vegetable and whole grain consumption along with
other lifestyle interventions to reduce the primary and secondary
risk of CAD.

REFERENCES
1 The Women’s Health Initiative Study Group. Design of the Women’s Health Initiative

clinical trial and observational study. Control Clin Trials 1998;19:61–109.
2 Keys A, Parlin RW. Serum cholesterol response to changes in dietary lipids. Am J Clin

Nutr 1966;19:175–81.
3 Hegsted DM, McGandy RB, Myers ML, Stare FJ. Quantitative effects of dietary fat on

serum cholesterol in man. Am J Clin Nutr 1965;17:281–95.
4 Grynberg A. Hypertension prevention: From nutrients to (fortified) foods to dietary

patterns. Focus on fatty acids. J Hum Hypertens 2005;19 Suppl 3:S25–S33.



92 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 19, NO. 2, 2006

5 Ritenbaugh C, Patterson R, Chlebowski RT, Caan B, Fels-Tinker L, Howard B, et
al. The Women’s Health Initiative Dietary Modification Trial: Overview and
baseline characteristics of participants. Ann Epidemiol 2003;13 (9 Suppl):S87–
S97.

6 Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM, et al. A
clinical trial of the effects of dietary patterns on blood pressure: DASH Collaborative
Research Group. N Engl J Med 1997;336:1117–24.

7 Liu S, Stampfer MJ, Hu FB, Giovannucci E, Rimm E, Manson JE, et al. Whole-grain
consumption and risk of coronary heart disease: Results from the Nurses’ Health Study.
Am J Clin Nutr 1999;70:412–19.

8 Liu S, Manson JE, Lee IM, Cole SR, Hennekens CH, Willett WC, et al. Fruit and
vegetable intake and risk of cardiovascular disease: The Women’s Health Study. Am
J Clin Nutr 2000;72:922–8.

9 Liu S, Lee IM, Ajani U, Cole SR, Buring JE, Manson JAE. Intake of vegetables rich
in carotenoids and risk of coronary heart disease in men: The Physicians’ Health Study.
Int J Epidemiol 2006;30:130–5.

10 Oh K, Hu FB, Manson JE, Stampfer MJ, Willett WC. Dietary fat intake and risk of
coronary heart disease in women: 20 years of follow-up of the Nurses’ Health Study.
Am J Epidemiol 2005;161:672–9.

11 Leren P. The Oslo Diet-Heart Study. Eleven year report. Circulation 1970;42:
935–42.

12 Singh RB, Niaz MA, Sharma JP, Kumar R, Rastogi V, Moshiri M. Randomized,
double-blind, placebo-controlled trial of fish oil and mustard oil in patients with
suspected acute myocardial infarction: The Indian experiment of infarct survival—4.
Cardiovasc Drugs Ther 1997;11:485–91.

13 Singh R, Niaz M, Ghosh S, Beegon R, Aggarwal P, Nangia S, et al. Low fat intake and
coronary artery disease in a population with higher prevalence of coronary artery
disease: The Indian paradox. J Am Coll Nutr 1998;17:342–50.

14 Vardan S, Mookherjee S, Vardan S, Sinha AK. Special features of coronary heart
disease in people of the Indian sub-continent. Indian Heart J 1995;47:399–407.

SASTRY PRAYAGA
MAMATHA R. GADARLA

Department of Medicine
SUNY Upstate Medical University

750 E. Adams Street, Syracuse
New York

USA
sprayaga@pol.net

Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western coun-
tries and in the Middle East. They die without their contributions to our
country being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about 500
to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph should
accompany the obituary.

—Editor
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