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Abstract

This study estimated indicators of fruit and veg-
etable intake by Brazilian adults and examined
the influence of demographic and socioeconom-
ic variables on the consumption of these foods.
We used the following indicators: daily fruit in-
take, daily vegetable intake, and daily con-
sumption of five or more servings of fruits and
vegetables per day. Only 41.0% of adults report-
ed daily fruit intake, while 30.0% reported daily
vegetable intake. Fruit and vegetable intake was
more common in urban as compared to rural
areas and increased in both genders with age,
schooling, and number of household goods. We
conclude that initiatives to promote fruit and
vegetable consumption are necessary for the
country as a whole, but special attention should
be given to younger individuals, males, rural
communities, and groups with less schooling
and lower income.
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Introduction

According to estimates by the World Health Or-
ganization (WHO), inadequate consumption of
fruits and vegetables is one of the five main
factors in the global burden of disease 1. Fruits
and vegetables are important foods in the com-
position of a healthy diet, since they have low
energy density and are sources of micronutri-
ents, fiber, and other components with func-
tional properties 2. Epidemiological evidence
shows an inverse association between con-
sumption of these foods and the risk of cardio-
vascular diseases and some types of cancer 3.4.

Due to the global need to decrease the inci-
dence of chronic, non-communicable diseases,
in 2002 the WHO proposed a worldwide preven-
tion strategy to promote healthy eating prac-
tices 5. One of the principal recommendations
was increased consumption of fruits and veg-
etables, the reference for which was a recom-
mended daily intake of 400g, or the equivalent
of five servings of these foods 3.

Little is known in Brazil about the frequen-
cy, distribution, and determinants of the popu-
lation’s consumption patterns for fruits and veg-
etables. The little available information comes
from limited population-based studies or fam-
ily budget surveys by the Instituto Brasileiro de
Geografia e Estatistica — IBGE (Brazilian Insti-
tute of Geography and Statistics), whose data
only reveal the average availability of foods in
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the household and not the actual individual
consumption. The first nationwide study to
gather information on individual consumption
of fruits and vegetables in Brazil was the World
Health Survey (WHS), conducted in the country
by the Fundacao Oswaldo Cruz - FIOCRUZ (Os-
waldo Cruz Foundation) in 2003 6.

Based on the information gathered by the
WHS, the current study estimated the frequen-
cy and distribution of fruit and vegetable in-
take and analyzed the influence of demograph-
ic and socioeconomic variables in determining
consumption patterns for these foods by the
adult population in Brazil.

Methodology

The WHS is a population survey conducted by
the WHO to supply information on the health
status of populations, as well as on the perfor-
mance of the health systems in member coun-
tries. The WHS was conducted in Brazil from
January to September 2003 under the responsi-
bility of FIOCRUZ. Aimed at providing a repre-
sentative national profile, the sample size was
set at five thousand individuals 18 years of age
or older. Sampling was conducted in two stages.
The first was by census district with a probabil-
ity proportional to size. Situation (urban or rur-
al) and household size (number of members)
stratified the primary selection units. Socioe-
conomic level, defined by mean income of
heads of household in the district, was used for
implicit stratification. In each household, se-
lected randomly in the district, a resident was
identified to answer the questions. Further de-
tails on the sampling procedures and other
general aspects of the WHS are described else-
where 6.

Individual fruit intake was investigated by
the WHS based on four questions: “In general
how many times a week do you eat fruit?”, “How
many servings of fruit do you normally eat per
day?”, “In general, how many times a week do
you eat vegetables (like lettuce, spinach, toma-
toes, carrots, string beans, etc.)?”, and “How
many servings of vegetables or leafy vegetables
do you normally eat per day?”. The questions
referring to the number of servings consumed
were only asked for individuals who reported
daily consumption of fruits or vegetables. Serv-
ing sizes were exemplified in the questionnaire.

Based on the questions furnished by the
WHS, the following explanatory variables were
created: daily fruit intake, daily vegetable in-
take, daily intake of fruits and vegetables, and
adequate fruit and vegetable intake. Based on
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the WHO recommendations 3, fruit and veg-
etable intake was considered adequate when
consumption of these foods was daily and as
long as their combined consumption reached
five or more servings a day.

In the study of the distribution of indica-
tors, we analyzed gender, age group (18-24, 25-
39, 40-54, 55-64, and = 65 years), level of
schooling (0-4, 5-8, 9-11, and 12 or more com-
plete years of study, with passing), urban or
rural household situation, and a household as-
sets score (0-3, 4-7, and 8 or more assets). To
calculate this score, we considered the follow-
ing: sound system, computer, refrigerator, dish-
washer, clothes washer, microwave oven, cell
phone, wire line phone, television, and auto-
mobile, ascribing one point to the presence of
each of these assets. In the specific case of auto-
mobiles, two points were ascribed when there
were two or more vehicles in the household.

Fruit and vegetable intake was described by
relative frequency (%), mean frequency, and
confidence intervals, in an analysis stratified
by gender. To analyze the independent effect of
socioeconomic variables on adequacy of fruit
and vegetable intake, we calculated the odds
ratio according to quartiles for the variables
schooling and household goods, adjusted by
age group, gender, and urban or rural house-
hold situation and additionally for the alterna-
tive socioeconomic variable. Statistical analy-
sis used the Epi Info (version 6.0) and SPSS
(version 11) programs, using 5.0% significance
level and 95.0% confidence interval.

Results

According to the WHS, fewer than half (41.0%)
of adult individuals in Brazil consume vegeta-
bles daily, while fewer than a third (30.0%) re-
port daily consumption of fruits. Even fewer
Brazilians (only one in five) report consuming
fruits and vegetables every day, and only one in
eight meets the recommendation of consum-
ing five or more servings a day of these foods.
Although the frequency of fruit and vegetable
intake tends to be higher among women than
men, in both genders the indicators show in-
sufficient intake of these foods (Table 1).

Fruit and vegetable intake is greater in ur-
ban as opposed to rural areas and tends to in-
crease with age, schooling, and household assets,
both among women (Table 2) and men (Table
3). In both genders adequate fruit and vegetable
intake (five or more servings a day) is twice as
frequent in urban as compared to rural areas,
twice as frequent among individuals with a
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Table 1

Indicators of fruit and vegetable intake by gender. Adult population, Brazil, 2003.

Indicators Gender Total (n = 5,000)
Female (n = 2,812) Male (n = 2,188) P

Daily fruit intake:
Yes: % (95%Cl) 34.1(32.0-36.6)  25.5(24.1-27.0) p < 0.001 30.4 (29.0-32.0)

Number of servings/day*: 2.53(2.42-2.65) 2.69 (2.52-2.86) 2.59 (2.50-2.67)
mean (95%Cl)

Daily vegetable intake:
Yes: % (95%Cl) 44.7 (43.1-47.0)  36.7 (35.0-39.1) p < 0.001 41.2 (40.0-43.0)

Number of servings/day*: 2.53(2.39-2.67) 2.78 (2.59-2.97) 2.55(2.47-2.62)
mean (95%Cl)

Daily intake of fruits and vegetables:
Yes: % (95%Cl) 23.8 (22.2-25.3) 16.2 (14.6-17.7) p < 0.001 20.4 (19.3-21.6)
Number of servings/day*: 3.56 (3.44-3.68) 3.64 (3.48-3.80) 3.59 (3.49-3.69)
mean (95%Cl)

Adequate fruit and vegetable intake**:
Yes: % (95%Cl) 13.9(13.0-15.0)  12.8 (11.0-13.9) p =0.259 13.5 (13.0-14.0)

* Includes only those who reported daily consumption of the food.
** Daily consumption of five or more servings of fruits and vegetables.

Table 2

Association between fruit and vegetable intake and demographic and socioeconomic variables.

Female adult population, Brazil, 2003.

Variables Daily fruit intake (%) Daily vegetable intake (%) Daily intake of fruits Adequate fruit and
and vegetables (%) vegetable intake* (%)

Age (years)

18-24 28.5 < 0.001** 40.9 0.160 18.6 < 0.001 1.4 < 0.001
25-34 29.7 48.5 20.9 12.8
35-44 32.1 43.9 23.8 13.0
45-54 37.1 44.5 24.9 12.4
55-64 37.5 43.6 26.3 18.2
> 65 47.9 51.5 35.1 20.6

Schooling ( years)

0-4 25.7 < 0.001 35.8 < 0.001 171 < 0.001 10.6 < 0.001
5-8 31.7 48.9 241 15.1
9-11 39.9 48.2 25.7 14.3
212 53.3 62.9 39.9 20.7

Household situation
Urban 35.8 < 0.001 47.6 < 0.001 25.3 < 0.001 14.9 < 0.001
Rural 21.9 30.2 14.1 7.6

Household assets

0-3 20.2 < 0.001 27.6 < 0.001 10.4 < 0.001 6.6 < 0.001
4-7 35.5 48.6 25.6 14.0
8 and + 53.2 59.3 41.8 26.7

* Daily consumption of five or more servings of fruits and vegetables.
** |inear p trend, except for the variable household situation.
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Table 3

Association between fruit and vegetable intake and demographic and socioeconomic variables.

Male adult population, Brazil, 2003.

Variables

Daily fruit intake (%) Daily vegetable intake (%)

Daily intake of fruits
and vegetables (%)

Adequate fruit and
vegetable intake* (%)

Age (years)
18-24
25-34
35-44
45-54
55-64
> 65

Schooling (years)
0-4
5-8
9-11
212

Household situation
Urban

Rural

Household assets
0-3
4.7
8 and +

25.4 < 0.001** 32.8 0.004
19.2 32.2
24.4 365
27.0 39.6
30.2 40.6
33.1 39.2
20.2 < 0.001 28.5 < 0.001
23.9 35.3
27.5 40.2
40.7 52.2
27.6 < 0.001 37.9 < 0.001
15.0 26.5
17.1 < 0.001 25.7 < 0.001
25.2 32.4
42.2 49.1

12.7 < 0.001 1.9 0.040
1.7 9.9
16.4 11.5
18.1 11.2
23.7 16.7
21.5 14.8
12.0 < 0.001 8.0 < 0.001
12.5 10.8
18.2 15.9
30.7 20.7
17.7 < 0.001 13.2 < 0.001
8.8 6.4
9.4 < 0.001 5.8 < 0.001
14.9 12.3
33.1 22.4

* Consumption of five or more servings of fruits and vegetables.
** linear p trend, except for the variable household situation.

university education as compared to those
with less than five years of schooling, and five
times as frequent in households with eight or
more assets as compared to those with fewer
than four household assets. The increase in ad-
equate fruit and vegetable intake is intense
with age in the case of women and slight in the
case of men.

Table 4 focuses on the association between
socioeconomic variables and adequate fruit
and vegetable intake. Essentially, schooling and
the household assets score greatly and inde-
pendently increase the frequency of adequate
fruit and vegetable intake.

Discussion

Knowledge of the frequency and distribution of
fruit and vegetable intake in the population, as
well as their determinants, is necessary to orient
national and local strategies to encourage con-
sumption of these foods and promote healthy
eating practices.
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Our study showed that only a minority of
individuals in the Brazilian adult population
(some 13.0%) follows the nutritional recommen-
dations for fruit and vegetable intake, placing
the country in an unfavorable situation, at least
as compared to studies in developed countries
7,8,9,10, The estimates in the current study are
consistent with the results of the Brazilian Na-
tional Household Budget Survey (Pesquisa de
Or¢amento Familiar) for 2002/2003, namely
that the mean availability of fruits and vegeta-
bles in Brazilian households corresponds to
approximately one-third of the recommenda-
tions for consumption of these foods 11.

Our results point to differences in the pat-
terns of fruit and vegetable intake in population
subgroups based on gender and age and demo-
graphic and socioeconomic variables. Compar-
ison of these findings with those of other stud-
ies on the determinants of fruit and vegetable
intake is partially hindered because the pub-
lished studies use a wide variety of methods to
evaluate food consumption, in addition to pre-
senting differences in the definition and cate-



Table 4

FRUIT AND VEGETABLE INTAKE BY BRAZILIAN ADULTS

Crude and adjusted associations between adequate fruit and vegetable intake and quartiles
for schooling and household assets. Adult population, Brazil, 2003.

Odds ratio for adequate fruit and vegetable intake

Adjusted 1* (95%Cl)

Adjusted 2** (95%Cl)

Variable
Crude
Schooling
1st quartile 1.00
2nd quartile 1.95
3rd quartile 2.30
4th quartile 2.88
Household goods
1st quartile 1.00
2nd quartile 1.89
3rd quartile 2.20
4th quartile 4.32

1.00
2.33(1.75-3.10)
3.32(2.47-4.45)
4.03 (3.04-5.35)

1.00
1.77 (1.31-2.41)
2.04 (1.55-2.64)
3.94 (3.03-5.13)

1.00
1.93 (1.44-2.54)
2.47 (1.81-3.35)
2.45 (1.80-3.36)

1.00
1.59 (1.17-2.16)
1.63 (1.23-2.17)
2.78 (2.09-3.71)

* Odds ratio adjusted by age, gender, and household situation.
** Odds ratio adjusted by schooling or household assets, age, gender, and household situation.

gorization of fruits and vegetables. At any rate,
as we will see, the results of our study are gen-
erally consistent with those in the literature.

We observed that men and younger indi-
viduals consumed less fruit and vegetables.
Studies in other countries have also shown that
women tend to consume more fruit and veg-
etables than men 7,12,13, The same has been ob-
served in relation to age: estimated fruit and
vegetable intake in 14 geographic regions, in-
cluding Africa, the Americas, Europe, and Asia,
was greater in older than in younger individu-
als 4. In Brazil, a household survey on risk fac-
tors and morbidity related to non-communica-
ble diseases in 15 State capitals and the Federal
District (Brasilia) during the same period as the
WHS also showed an upward trend in the con-
sumption of fruits and vegetables according to
age 14. This positive association between age
and fruit and vegetable intake can be interpret-
ed as a cohort effect, since older individuals
formed their eating habits during a period in
which the “modern” eating pattern, known for
its high level of overall fat, saturated fats, sugar,
and salt and the lack of complex carbohydrates,
fiber, and micronutrients was still less pro-
nounced in the country.

The two socioeconomic indicators we used
(schooling and the household assets score)
were positively associated with fruit and veg-
etable intake, thus reproducing findings from
other studies 89,1315, In the specific case of our
study, schooling and household goods inde-
pendently increased the odds of adequate fruit

and vegetable intake, indicating that both indi-
vidual access to information and family pur-
chasing power are relevant for determining the
consumption of these foods. Thus, actions that
expand the population’s access to correct infor-
mation on the importance of consuming fruits
and vegetables for health may be as important
as actions leading to price reduction for these
foods.

We also observed that although fruit and
vegetable intake is insufficient in Brazil, it has
tended to be higher in urban areas, with twice
the proportion of individuals reporting ade-
quate consumption of these foods in cities as
compared to the countryside. This finding is
entirely consistent with the household avail-
ability of fruits and vegetables in Brazil, which
is twice as high in urban as compared to rural
areas 11,

Based on the results, we conclude that ini-
tiatives to promote consumption of fruits and
vegetables in Brazil should cover the country’s
population as a whole, given that overall con-
sumption falls short of the current recommen-
dations. However, special attention should be
given to young individuals, males, rural areas,
and social strata with limited schooling and
low income.
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Resumo

O presente estudo estimou a freqiiéncia e a distribui-
¢do do consumo de frutas e hortalicas e analisou a in-
fluéncia de varidveis demogrdficas e sécio-econémicas
na determinagdo do padrdo de consumo desses ali-
mentos na populagao adulta do Brasil. Os indicadores
do consumo alimentar foram: consumo didrio de fru-
tas, de hortalicas, consumo didrio de frutas e hortali-
cas e consumo didrio de cinco ou mais porgoes de fru-
tas e hortaligcas. Menos da metade (41,0%) dos indivi-
duos adultos refere o consumo didrio de frutas en-
quanto menos de um tergo (30,0%) refere o consumo
didrio de hortalicas. O consumo de frutas e hortalicas
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