Fruits & Vegetables

in nutritional epidemiology:
cohorts, meta-analyses & trials

MA Martinez-Gonzalez

imentacion saludable en la
e enfermedades cronicas:

Red PREDIMED

S, e rl = 2 e i W Universidad

P
Una manera de hacer Ewrops

‘407" de Navarra

www.unav.es/preventiva

F & V in nutritional epidemiology:

cohorts, meta-analyses & trials

g Introduction

Cohorts & meta-analyses
- Cancer
- CVD (CHD & stroke)
— Diabetes

Trials
- Supplements?
— Low-fat diets?
— Whole dietary pattern approach

i 8 Universidad

.,:crwu r}_' Fonda Es d Regional

P
TN (reoman| Sz Una manera de hacer Europa

‘407" de Navarra

Research designs

QUINT”_E 5 Experimental —Clinical trial
Source: Martinez e
QUINTILE 4 > 3, Martinez-
Gonzalez MA.
P60 RA TE 5 Nutrition Research |n‘ewe”ti°n trial
QUINT”—E 3 RR = 9 Methodology: the Assignment of (quasi-experiment)
scientific method
Pao 'RAT E, s e COHORT
research.
QUINT”-E 2 In: Gibney MJ, et al. {
P20 Introduction to
Human Nutrition. i
Socisty Texthook [Descrive ] | | orevience
series. London: Non-experimental
: Ecological
Blackwell Science. (observational) (correlation)
Figure 13.2 Classification of epidemiological designs.
Study Cases Q1/Q5 Relative Risk
e e F & V in nutritional epidemiology:
we. ws : cohorts, meta-analyses & trials
ATBC 730 ——
BES) e Introduction
HARVARD " e " Cohorts & meta-analyses
COHORTS  wHs 158/ 60 —
POOLING oo 21 P =) Cancer
PROJECT & ; ~ CVD (CHD & stroke)
FRUIT& " 7@ & ~ Obesity
LUNG nYst, o i - Diabetes
CANCER NYSC,, 122/ 41 —I— Trials
NHSa a2 —= - ?
QsVs.Q1 e ; Supplem?nts.
'5 - Low-fat diets?
Pooled S8t 40s s 077 p.67.087) - Whole dietary pattern approach
Ly Lo " ~pe—" 5 b = 78" Universidad
Izrgo\;ﬁgr;::fgm 00 02 04 06 08 10 12 14 16 1B 20 22 £ ?m -’:h pisgindisnbi pooe Loy W de Navarra




Am J Clin Nutr 2003:78(suppl):5595-69S

TABLE 5
Summary results of the meta-analyses on fruit and vegetables and the risk
of some cancers in case-control and cohort studies’

Vegetables Fruit
Case-control ~ Cohort  Case-control — Cohort
Mouth and pharynx NS ? 1 ?
Larynx NS 7 1 ?
Esophagus 1 ‘.’ 1 T
Breast 1 NS NS NS
Lung 1 NS 1 1
Bladder NS NS L 1
Stomach 1 NS 1 NS
Colorectum 1 NS 1 NS

7L significant protective effect: NS, nonsignificant protective effect.
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Fig. 1 Estimated relative risk of squamous cell cancer (SCC) for
intake of total fruits (restricted cubic spline and lincar risk
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*Conditional logistic regression (matching by age, sex, month & hospital), Adjusted for

smoking, BMI, HTA, high blood cholesterol, diabetes, physical activity, family history of
CHD, aspirin and educational level
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*Conditional logistic regression (matching by age, sex, month & hospital), Adjusted for
smoking, BMI, HTA, high blood cholesterol, diabetes, physical activity, family history of
CHD, aspirin and educational level
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Role of fibre and fruit in the Mediterranean diet to
protect against myocardial infarction: a case - control
study in Spain

MA Martinez-Gonzilez', E Fornindez-Jame', E Mantinez-Losa ', M Prado-Santamarnia
C Brogarolas-Bridau "' and M Sersano-Martises"
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Eur J Clin Nutr 2002;56:715-22

Age-, gender- and hospital-matched odds ratios, adjusted for smoking, body
mass index, hyper i high blood ol, di leisure-time
physical activity, marital status, occupation, educational level, ethanol, SFA,
trans-fat, glycaemic load, folic acid, and olive oil intake.

RR for CHD
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Ann Intern Med 2001;134:1106-14

Adjusted for age, smoking, alcohol intake, family history of myocardial
infarction, body mass index, vitamin supplement use, vitamin E use, physical
activity, aspirin use, hyper i hyper: olemia, total daily caloric
intake, and postmenopausal hormone use (among women).

Women: 580 404 person-years of follow-up and 1127 cases.
Men: 164 450 person-years of follow-up and 1063 cases.

RR for Ischemic Stroke
75,596 women, follow-up:14 yr

38,683 men, follow-up: 8yr JAMA 1999;282:1233
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Adjusted for age, smoking, alcohol, family history of myocardial infarction, BMI,
vitamin supplement use, vitamin E use, physical activity, aspirin use,
hypertension and hypercholesterolemia, total energy intake, and among women,
postmenopausal hormone use.

Women: 581 118 person-years of follow-up and 366 cases.

Men: 166 566 person-years of follow-up and 204 cases.
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Figure 1 Plasma vitamin C and fruit and vegetable
intake from different methods and risk of developing IHD
in 678 cases in EPIC Norfolk Cohort of 11 134 free of
CHD at baseline. HR per_guintile are shown
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Figure 4. Prospective Cohort Studies of
Cardiovascular Disease and Consumption of
Nuts, Fruits and Vegetables, or Whale Grains
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Dietary Fiber and Risk of Coronary Heart Disease

A Pooled Analysis of Cohort Studies Arch Intern Med 2004;164;370

Mark A. Pereira, PhD; Eilis O'Reilly, MSc: Katarina Augustsson, PhD; Gary E. Fraser, MBChB, PhD;
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Valter €. Willett. MDD Alberta Ascherio MT)

T 10-g/d fibre
— Coronary event

d 14% (RR=0.86
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Br J Nutr 2009;102:1075

An inverse association was found between fruit
consumption and the incidence of cerebrovascular
diseases, ischaemic stroke and intracerebral
haemorrhage.
The adjusted relative risks (RR) between the
highest and lowest quartiles of intake of any
cerebrovascular disease, ischaemic stroke and
intracerebral haemorrhage were

v 0.75 (95 % CI 0.59, 0.94)

v 0.73 (95 % CI 0.54, 1.00)

v 0.47 (95 % CI 0.24, 0.92)
These associations were primarily due to the
consumption of citrus fruits and occurred only in
men.
Total consumption of vegetables or cereals was not
associated with the cerebrovascular disease incidence.

The SUN cohort
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The SUN cohort study [Seguimiento University of Navarra)
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of cardiovascular disease: A Spanish cohort i
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GISSI-Prevenzione study
(Lancet ;370:667-75)

8 291 survivors of AMI
Simple questionnaire
5-item score (0-3 points
for each)

Fish

Fruit

Cooked vegetables

Score: 0 to 15
Mean follow-up: 3.2 yr
998 participants

developed new-onset
diabetes
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Adherence to Mediterranean diet and risk of developing
diabetes: prospective cohort study

ABSTRACT
Objective T

BMJ 2008;336:1348-51

Millions of cases of diabetes
in 2000 and Projections for 2030
N Engl J Med 2007;356:214)

GISSI-Prevenzione study
(Lancet

;370:667-75)
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Relative Risk (95% CI)

0,4

*Adjusted for age, sex, smoking, time from AMI to enrolment, treatment assignment, BMI,

Oto5 6to 7 8 9to 10 11to0 15

Adherence to the Mediterranean Food Pattern (Score: O to 15)

physical activity, stress testing, NYHA class, angina class, history of hypertension, another

prior AMI, use of medication, consumption of cheese, wine and coffee.
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Mediterranean Food Pattern
and diabetes: The SUN Project

Meats (g/d)

Incidence rate ratio*  Multivariate adjusted

adjusted for age and  incidence rate ratio
sex (95% CI) (95% Cl)t
Low (score 0-2) 1 (reference) 1 (reference)

0.41 (0,19 to 0.87) 0.40 (0,15 to 0.90)

0.17 (0.04 to

(Moderate (score 3-6)

(score 7-9)

0.17 (0.04 to 0.72)

Intake of Fruit, Vegetables, and Fruit
Juices and Risk of Diabetes in Women

Lyoia A Bazzaso. s, r KAMunI ). JosHipums, mos. ws sen®
Tricia V. Lo, sn ws? Frask B. Hu, mo, e’

n = 71346, follow-up = 18-yr, events=4529

Diabetes Care
2008;31:1311-7
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p for trend < 0.001
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RR for Diabetes (95% Cl)
RR for Diabetes (95% Cl)

Quintiles of fruit consumption Quintiles of vegetable consumption

adjusted for age, BMI, physical activity, family history of diabetes, postmenopausal
hormone use, alcohol use, smoking, and total energy intake.

FRUIT JUICE INTAKE & DIABETES RISK- NURSES HEALTH
STUDY. Bazzano et al. Diabetes Care July 2008
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Dietary patterns
and the risk of diabetes

[ Study

Van Dam, 2002
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fries, refined grains, high-
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| Hodge, 2007
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Zhang, 2007 [ fruit, green le
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Plasma Vitamin C Level, Fruit and Vegetable
Consumption, and the Risk of New-Onset
Type 2 Diabetes Mellitus

Arch Intern Med
2008;168:1493-9
12-yr follow-up
735 events

The Eurapean Prospective Investigation of Cancer—Norfolk Prospective Stud
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Mortality in Randomized Trials
of Antioxidant Supplements for

Primary and Secondary Prevention
Systematic Review and Meta-analysis

Data Synthesis When all low- and high-bias risk trials of antioxidant supplements
jwere pooled together there was no significant effect on mortality (RR, 1.02; 95% Cl,
[0.98-1.06). Multivariate meta-regression analyses showed that low-bias risk trials (RR,
1.16;95% CI, 1.05-1.29) and selenium (RR, 0.998; 95% Cl, 0.997-0.9995) were sig-
nificantly associated with mortality. In 47 low-bias trials with 180 938 participants, the
antioxidant supplements significantly increased mortality (RR, 1.05; 95% CI, 1.02-
1.08). In low-bias risk trials, after exclusion of selenium trials, beta carotene (RR, 1.07;
[95% CI, 1.02-1.11), vitamin A (RR, 1.16; 95% Cl, 1.10-1.24), and vitamin E (RR, 1.04;
95% CI, 1.01-1.07), singly or combined, significantly increased mortality. Vitamin C
land selenium had no significant effect on mortality.

[Conclusions Treatment with beta carotene, vitamin A, and vitamin E may increase
Imortality. The potential roles of vitamin C and selenium on mortality need further study.

AMA. 2007,297.842-857 WWW.Ima.com
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WOMEN HEALTH INITIATIVE DIETARY MODIFICATION TRIAL
48 835 WOMEN (3455 events): 8,1-yr follow-up

9541) LOW-FAT DIET APPROACH

 Control (n=29294)
Total Fat SFA MUFA PUFA
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JAMA 2006;295;655

WOMEN HEALTH INITIATIVE DIETARY MODIFICATION TRIAL
48 835 WOMEN (3455 events): 8,1-yr follow-up
LOW-FAT DIET APPROACH
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ED TRIAL: DESIGN

L Men: 55-80 yr

1 Women: 680-80 yr

L1 High CV risk without CVD
type 2 diabetics
3+ri
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| Virgin Otive Ol

Dia

Hypertension (%)

Current smokers (%)

High cholest. (%)

30 (4)
101 (11)

100 (10)
8.7 (2) 8.3 (2)




Predimed.org (www.predimed.es)

Annals of Internal Medicine ~ Ann Intern Med 2006;145:1-11 | ARTICLE

Effects of a Mediterranean-Style Diet on Cardiovascular Risk Factors
A Ramdomized Trial

Ramon Enuch, MO, FROD; Migued Asgel Mantines-Gonsiler, MD, PhD; Dolonry Cotella, PRO; fordl Salas-Sabvads, MO, PRO;

Valenting Rute-Gutirres. PhD: Marla habel Covas. PD: Miguel Fiol, MD. PhD: Ennigue Gomer-Caacia, MO, PRD;
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Conclusions

* Most prospective studies suggest a protection by
F & V against CVD, hypertension and diabetes
* Stronger protection by fruits than vegetables?
* Randomised trials are needed
- Whole dietary patterns, not supplements
— Low-fat approach is misleading
— Best approach: cohorts + trials
— Spain: EPIC + SUN + PREDIMED




