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Abstract

This study aimed to assess the prevalence of recommended consumption of
fruits and vegetables and their associated factors in a national sample rep-
resentative of the Brazilian population aged 60 or over. Baseline data from
the Brazilian Longitudinal Study of Aging (ELSI-Brazil), conducted from
2015 to 2016, including 4,982 older individuals, were used. The recommended
consumption of fruits and vegetables was assessed based on questions on the
weekly and daily frequency of fruits, natural fruit juice, and vegetables. In-
take of five or more servings of these foods on five or more days per week was
considered as recommended consumption. Exploratory variables included so-
cio-demographic characteristics, health behaviors, health conditions, and use
of health services. Univariate and multiple logistic regression were used to ex-
amine the factors associated with the recommended consumption of fruits and
vegetables. The prevalence of recommended consumption of fruits and veg-
etables was 12.9% (95%CI: 11.5-14.3). This consumption showed associations
with gender (women — OR = 1.40; 95%CI: 1.08-1.82), age group (80 years or
older — OR = 1.66; 95%ClI: 1.16-2.37), education level (8 years or more — OR =
2.07; 95%CI: 1.51-2.86), smoking (former smokers — OR = 0.69; 95%ClI:
0.55-0.85 and current smokers — OR = 0.50; 95%CI: 0.33-0.77) and medical
appointments in the previous 12 months (OR = 1.88; 95%CI: 1.31-2.71). Our
findings showed a low prevalence of the recommended consumption of fruits
and vegetables among older Brazilian adults, drawing attention to the need for
policies aimed at increasing this consumption in the studied population.
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Introduction

The life expectancy of the world population is increasing, which also occurs with the Brazilian
population 1. In 2021, individuals aged 60 or over represented 14.7% of the Brazilian population 2.
Recent projections carried out by the Brazilian Institute of Geography and Statistics IBGE) showed
that those aged 65 and over will correspond to 25.5% of the Brazilian population in 2060 3. This
population requires special attention, considering that the aging process is accompanied by negative
repercussions on health, such as higher prevalence of chronic noncommunicable diseases (NCDs) 4.

In Brazil, the Strategic Action Plan to Tackle NCDs proposes actions aimed at the main modifiable
risk factors for these diseases, which are smoking, harmful alcohol consumption, physical inactivity,
and unhealthy eating 5.

Insufficient consumption of fruits and vegetables is among the top ten risk factors for all-cause
mortality 6 and is a reality in many countries worldwide 7, including Brazil 8. On the other hand, the
consumption of 400g of fruit and vegetables per day is associated with a reduction in the incidence of
cardiovascular diseases and some types of cancer 9.

Therefore, the recommended consumption of fruits and vegetables can be used as an indicator of
a healthy diet in population studies 10 and can be used to verify how this behavior is distributed in the
population, thus guiding the actions aimed at the control of NCDs. However, there are few studies
analyzing how this marker is distributed in populations of older adults, as reported by a review that
addressed the factors related to the consumption of fruits and vegetables in older adults 11. Generally,
studies that address this topic in Brazil target the general population 12,13,14,1516, or are carried out
with older adults from specific regions or cities 17,18, which may not adequately represent the fruit and
vegetable consumption of the older Brazilian population as a whole.

Furthermore, most of these studies evaluated predominant sociodemographic aspects and health
behaviors 11,18, However, little is known about the role of variables related to health conditions and
the use of health services 17. Our findings may help identifying groups that could present an inad-
equate consumption of fruits and vegetables, to which more specific health actions could be directed.
Therefore, this study aimed to estimate the prevalence of recommended consumption of fruits and
vegetables and to assess their associated factors in the Brazilian population aged 60 or over.

Methodology

Study population

Baseline data from the Brazilian Longitudinal Study of Aging (ELSI-Brazil), conducted between 2015 and
2016 with a national sample representative of the Brazilian population aged 50 years or over, were
used. ELSI-Brazil was carried out to investigate the dynamics of aging of the Brazilian population, and
analyze its determinants, as well as the social impacts resulting from social and health systems linked
to aging. The ELSI-Brazil baseline was conducted with residents from 70 municipalities in the five
regions of Brazil. The sample selection was based on strata, which considered the municipality, the
census tract, and the household. For smaller municipalities (with up to 750,000 inhabitants), the selec-
tion was made in three stages (municipality, census tract, and household) and for larger municipalities,
the selection was made in two stages (census tract and household). The final sample was estimated
at 10,000 individuals, and 9,412 interviews were carried out, of which 5,432 participants were older
adults (> 60 years). This study included all older adults (> 60 years) who had complete information for
all variables of interest, totaling 4,982 individuals (91.7% of the interviewed older adults). All informa-
tion was obtained from a questionnaire applied in a face-to-face interviews at the participants’ homes,
by trained and certified interviewers.

ELSI-Brazil was approved by the Research Ethics Committee of the Oswaldo Cruz Foundation
(FIOCRUZ), Minas Gerais (CAAE 34649814.3.0000.5091) and all respondents signed an informed
consent form. More details can be found on the research homepage (http://elsi.cpqrr.fiocruz.br/) and
in a previous publication 19.
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Variables and collection procedures

The outcome variable of this study was the recommended consumption of fruits and vegetables,
assessed based on questions about the weekly frequency (number of times per week) and the dai-
ly frequency of consumption (number of times per day) of natural fruit juices (whether fruit or
fruit pulp or juice concentrate) and of raw or cooked fruits and vegetables (not including potatoes,
cassava, or yams).

The recommended consumption of fruits and vegetables was evaluated according to the healthy
consumption marker used in the Risk and Protective Factors Surveillance System for Chronic Non-Comu-
nicable Diseases Through Telephone Interview (Vigitel), in which participants were classified as having the
recommended consumption when the sum of the portions of juices, fruits, and vegetables consumed
daily was at least five. Moreover, juices or fruits and vegetables should be consumed on five or more
days of the week 20, a situation that would correspond to the daily or almost daily consumption of
these food 21. Due to the difficulties in transmitting the concept of a portion to the interviewee, the
number of times per day that natural fruit juice, fruit, or vegetables was consumed was assumed as
the number of portions 20. The servings consumed were converted into grams according to guide-
lines developed by the World Health Organization (WHO) with one serving of fruit or vegetables
corresponding to 80g 22. This marker used by Vigitel was based on the guidelines of the WHO, which
recommends a minimum intake of 400g/day of these foods 9.

Some authors discuss whether fruit juices should be included when measuring the portions con-
sumed to achieve a recommended daily consumption of fruits and vegetables, since the sugar that is
naturally present or that is added to these drinks, may increase the risk of developing a NCDs, such as
diabetes mellitus 23. However, due to the reduced prevalence of recommended consumption of fruits
and vegetables in the Brazilian population verified by other surveys 2024, natural fruit juice could
be a practical option that could contribute to meeting the recommended daily consumption in this
population. Furthermore, fruit juice provides bioactive compounds with antioxidant capacity, which
could help preventing NCDs 25. Thus, this study considered fruit juice in the assessment of recom-
mended consumption, as seen in other national 2024 and international 7 publications. However, to
ensure the necessary diversification of the diet, the maximum number of juices was limited to one and
the maximum number of daily portions computed for fruits or vegetables was limited to three each.

The following exploratory variables were selected based on the literature 11: gender (men and
women), age group in years old (60-69, 70-79, and 80 or more), years of study (< 4, 4-7 and 8 or more),
self-reported skin color (white, black, brown, yellow/indigenous and do not know), marital status
(single, married/cohabitation/common-law marriage, divorced/separated, and widowhood), place of
residence (urban and rural area), alcohol consumption (no consumption, low-risk consumption, and
at-risk consumption), smoking (non-smoker, former smoker, and current smoker), physical activity
(insufficient and sufficient), presence of multimorbidity (no and yes) and number of medical consulta-
tions in the last 12 months (0, 1-2, and 3 or more).

The alcohol consumption variable was constructed using the report of frequency of weekly
consumption and the number of doses consumed using the cut-off points of the United States’
National Institute on Alcohol Abuse and Alcoholism 26. The consumption of seven or less doses/
week for women and < 14 doses/week for men was considered as low-risk consumption. More
than seven doses/week for women and > 14 doses/week for men was considered at-risk consump-
tion. Participants who reported binge drinking (four or more drinks/day for women and five or
more drinks/day for men in the last 30 days on a single occasion) were also placed in the at-risk
category, regardless of the weekly frequency. For the smoking variable, the classification as current
smoker or former smoker was made considering the individual’s answer about the current or past
use, respectively, of any tobacco product (industrialized cigarettes, cigars, straw cigarettes), regardless
of the amount consumed.

The practice of physical activity was assessed using the International Physical Activity Questionnaire
that was validated for Brazil 27. This questionnaire covered questions about the weekly frequency
and duration per day of light, moderate, and vigorous activities. The activities carried out in the week
prior to the interview for at least 10 continuous minutes at a time, were considered. Walking at home
or to work, as exercising, for leisure or pleasure were considered light activities, while moderate activ-
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ities included activities such as swimming, cycling, dancing, practicing light aerobic exercises, lifting
light weights, and doing housework. Vigorous activities included running, basketball, fast cycling,
aerobics, soccer, weightlifting, and heavy household chores. Individuals were considered sufficiently
active when they practiced physical activity for 150 minutes/week or more, including walking and
activities of moderate or vigorous intensity, time spent doing vigorous activities was doubled 28.

Multimorbidity was defined as the presence of two or more chronic diseases 29. The following
health conditions were considered: high blood pressure, diabetes, heart problems (infarction, angina,
and heart failure), stroke, asthma, lung diseases (chronic bronchitis, emphysema, or chronic obstruc-
tive pulmonary disease), arthritis or rheumatism, osteoporosis, chronic back problems (back pain,
neck pain, low back pain, sciatica, problems with the vertebrae or discs), cancer, chronic kidney
failure, depression, Parkinson’s and Alzheimer’s disease, all obtained from a medical diagnosis report.
The variable number of medical appointments was analyzed according to the frequency with which
the individual visited a physician in the last 12 months.

Statistical analysis

A description of the variables was performed for the total sample, as well as a comparison of
the percentage distribution of these variables between individuals who had recommended con-
sumption of fruits and vegetables and those who did not, using Pearson’s chi-square test with
Rao-Scott correction.

Adjusted and unadjusted logistic regression models were used to obtain the odds ratio (OR)
estimate and their respective 95% confidence intervals (95%CI). The goodness of fit of the logistic
regression model was evaluated by the Hosmer-Lemeshow test for complex samples 30. Furthermore,
the presence of multicollinearity between the independent variables was investigated by the variance
inflation factor (VIF > 10).

All variables that presented a p-value < 0.05 in the adjusted analysis were associated with the out-
come. For the statistical analysis, the Stata program version 14.0 (https://www.stata.com) was used
and the weight of the individuals and the effect of the sample design were considered.

Results

In total, 4,982 older adults participated in this study, with a mean age of 69.7 years (standard devia-
tion = 8.2), ranging from 60 to 105 years. The prevalence of recommended consumption of fruits and
vegetables among older Brazilian adults was 12.9% (95%CI: 11.5-14.3).

Table 1 shows the distribution of the characteristics of the study participants for the total sample,
according to the recommended consumption of fruits and vegetables. The sample analyzed consisted
mainly of women (55.2%), aged from 60 to 69 years (57.7%), with four years of schooling or less
(41.5%), self-reported skin color white (43.3%), married, cohabiting or common-law marriage (58.8%),
and resident in an urban area (84.2%). Moreover, most participants did not consume alcohol (83%),
did not smoke (45.9%), practiced sufficient physical activity (62.7%), had multimorbidity (63%), and
had attended to three or more medical appointments in the last 12 months (52.2%).

The recommended consumption of fruits and vegetables showed a significant association (p <
0.05) with gender, age group, years of schooling, place of residence, smoking, and number of medical
consultations in the last 12 months, in an unadjusted analysis (Table 1).

Table 2 presents the unadjusted and adjusted analysis of the association of sociodemographic
characteristics, health behaviors, multimorbidity, and use of health services with the recommended
consumption of fruits and vegetables. In the adjusted analysis, the results showed that women had a
greater chance of recommended consumption of fruits and vegetables (OR = 1.40; 95%CI: 1.08-1.82),
as well as older individuals with 80 years or older (OR = 1.66; 95%CI: 1.16-2.37). Years of schooling
was also associated with the consumption of fruits and vegetables, with a greater chance of consump-
tion among those with 8 years or more (OR = 2.07; 95%CI: 1.51-2.86), compared to the group with
less than four years of schooling.
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Table 1

Distribution of characteristics of the study participants in the total sample and according to the recommended consumption of fruits and vegetables.
Brazilian Longitudinal Study of Aging (ELSI-Brazil), 2015-2016.

Characteristic (%) Total Recommended fruits and vegetables p-value **
consumption *
No Yes
Gender <0.001
Men 44.8 46.3 34.8
Women 55.2 53.7 65.2
Age group (years) 0.037
60-69 57.7 58.5 52.3
70-79 29.3 29.1 31.2
80 or more 13.0 12.4 16.5
Education (years) <0.001
<4 41.5 42.8 32.8
4-7 30.6 31.1 27.6
8 or more 27.9 26.1 39.6
Self-reported skin color 0.532
White 433 42.9 45.8
Black 9.8 9.8 9.6
Mixed-race 40.5 40.6 39.9
Yellow/Indigenous 2.8 2.9 23
Do not know 3.6 3.8 2.4
Marital status 0.241
Single 8.6 8.8 7.6
Married/Cohabiting/Common-law marriage 58.8 59.3 55.6
Divorced/Separated 9.7 9.6 10.5
Widowhood 22.9 22.3 26.4
Place of residence 0.043
Urban 84.2 83.7 87.7
Rural 15.8 16.3 12.3
Alcohol consumption *** 0.111
No consumption 83.0 82.5 86.4
Low-risk consumption 9.5 9.7 7.8
At-risk consumption 7.5 7.8 5.8
Smoking <0.001
Non-smoker 45.9 44.0 58.5
Former smoker 40.1 41.0 335
Current smoker 14.0 15.0 8.0
Physical activity 0.144
Insufficient 37.3 37.7 34.6
Sufficient # 62.7 62.3 65.4
Multimorbidity ## 0.911
No 37.0 37.0 37.3
Yes 63.0 63.0 62.7
Number of medical consultations in the 12 months prior to <0.001
the interview
0 14.0 14.8 8.9
1-2 33.7 34.5 28.2
3 or more 52.2 50.7 62.9

* Consumption of five or more servings on five or more days of the week;

** Pearson’s chi-square test with Rao-Scott correction;

**% Low-risk consumption: < 7 doses/week for women or < 14 doses/week for men; at-risk consumption: > 7 doses/week for women or > 14 doses/week
for men; also includes those who reported > 4 doses/day for women or = 5 doses/day for men, on a single occasion, in the last 30 days;

# More than 150 minutes/week, including walking and activities of moderate or vigorous intensity;

## Two or more chronic conditions mentioned.
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Table 2

Unadjusted and adjusted analysis of the association between sociodemographic characteristics, health behaviors, self-

reported health condition, and use of health services and the recommended consumption of fruits and vegetables.

Brazilian Longitudinal Study of Aging (ELSI-Brazil), 2015-2016.

Characteristic

Unadjusted analysis

Adjusted analysis

OR (95%Cl) OR (95%Cl)
Gender
Men 1.00 1.00
Women 1.61(1.29-2.01) 1.40(1.08-1.82)

Age group (years)

60-69 1.00 1.00

70-79 1.20(0.93-1.55) 1.29(0.98-1.71)

80 or more 1.48 (1.07-2.06) 1.66 (1.16-2.37)
Education (years)

<4 1.00 1.00

4-7 1.16 (0.82-1.65) 1.19(0.81-1.74)

8 or more 1.98 (1.51-2.60) 2.07 (1.51-2.86)

Self-reported skin color

White 1.00 1.00
Black 0.91 (0.59-1.41) 1.10 (0.70-1.72)
Mixed-race

Yellow/Indigenous people
Do not know

Marital status
Single

Married/Cohabiting/Common-law marriage

Divorced/Separated

(

0.92 (0.70-1.21)

0.75 (0.42-1.32)

0.59 (0.29-1.23)
1.00

1.08 (0.71-1.65)

1.26 (0.75-2.12)

(
1.06 (0.81-1.39)
0.85 (0.48-1.51)
0.76 (0.34-1.73)
1.00
1.21(0.81-1.81)
1.19 (0.72-1.98)

Widowhood 1.36 (0.87-2.13) 1.21(0.78-1.86)
Place of residence

Urban 1.00 1.00

Rural 0.72 (0.52-0.99) 0.94 (0.67-1.32)

Alcohol consumption *
No consumption
Low-risk consumption
At-risk consumption

Smoking
Non-smoker
Former smoker
Current smoker

Physical activity
Insufficient
Sufficient **

Multimorbidity ***

No
Yes

Number of medical consultations in the last 12 months

1.00
0.76 (0.54-1.08)
0.72 (0.47-1.10)

1.00
0.62 (0.58-0.76)
0.40 (0.27-0.60)

1.00
1.14(0.95-1.37)

1.00
0.99 (0.80-1.22)

1.00
0.80 (0.54-1.17)
0.91 (0.57-1.44)

1.00
0.69 (0.55-0.85)
0.50(0.33-0.77)

1.00
1.17 (0.97-1.41)

1.00
0.80 (0.64-1.01)

0 1.00 1.00
1-2 1.37 (0.92-2.02) 1.28(0.87-1.89)
3 or more 2.07 (1.46-2.94) 1.88 (1.31-2.71)

OR: odds ratio; 95%Cl: 95% confidence interval;

Note: OR and 95%CI unadjusted and adjusted for all variables listed in the table, obtained by logistic regression.

p-value from Hosmer-Lemeshow test for the adjusted model 0.07.

* Low-risk consumption: < 7 doses/week for women or < 14 doses/week for men; at-risk consumption: > 7 doses/week
for women or > 14 doses/week for men; also includes those who reported > 4 doses/day for women or > 5 doses/day for
men, on a single occasion, in the last 30 days;

** More than 150 minutes/week, including walking and activities of moderate or vigorous intensity;

*** Two or more chronic conditions mentioned.
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A lower chance of presenting the outcome was observed between former smokers (OR = 0.69;
95%CI: 0.55-0.85) and current smokers (OR = 0.50; 95%CI: 0.33-0.77), compared to those who
never smoked. The number of medical appointments was associated with the consumption of
fruits and vegetables, and those who had three or more consultations (OR = 1.88; 95%CI: 1.31-
2.71) in the 12 months prior to the interview were more likely to have recommended consumption
of fruits and vegetables.

Discussion

Our results showed a low percentage of consumption of fruits and vegetables in the Brazilian popu-
lation aged 60 years or over, which was more common among older women, more educated, and
those who reported having had three or more medical appointments in the 12 months prior to the
interview. On the other hand, smokers and former smokers reported lower consumption of fruits and
vegetables, compared to the group that had never smoked.

The low percentage of recommended consumption of fruits and vegetables observed in this
present study (12.9%) was lower than that reported in a study conducted with older adults residing
in Goiania, Goids State (16.6%) 17. The authors of this study only evaluated the frequency of con-
sumption of fruit and/or fruit juice, raw leafy vegetables, and cooked legumes. The outcome was
the consumption of the three food groups at least once per day 17 without evaluating the number of
servings. Therefore, some older adults could have a consumption lower than the 400g/day recom-
mended by the WHO 9. On the other hand, data from Vigitel conducted in 2021, which evaluated
the outcome in a similar way to that evaluated in this article, showed that about 24.8% of those aged
55 and over reached the recommended consumption of fruits and vegetables 20, higher than that
observed in our study.

Other studies conducted in developing 31 and developed countries 32.33 also found prevalence
higher than those presented by ELSI-Brazil. For example, a study conducted using data from the World
Health Survey (2002-2003) in 52 low- and middle-income countries found that about 22% of the adults
and older adults assessed had adequate consumption of fruits and vegetables 7. In this international
study, unlike ELSI-Brasil, which considered a portion as having 80g, cards with different standard
portions according to the specificities of each country were presented to the interviewees, seeking to
better quantify the intake of fruits and vegetables.

The variation between the prevalence of recommended consumption of fruits and vegetables
among the studies evaluated, may be related to the different consumption profiles of the populations.
However, part of this difference can be attributed to the different ways of measuring the outcome 7.
For example, the Brazilian National Health Survey (PNS) conducted in 2013 34 found a higher preva-
lence of recommended consumption of fruits and vegetables among older adults when compared to
the survey conducted in 2019 8 (40.1 versus 17.9, respectively). This difference may be related to the
change in the way of evaluating intake and of classifying the recommended consumption between
surveys. In 2013, the PNS used two separate questions to assess the consumption of raw and cooked
vegetables, with respondents being able to answer that they ate each of these food groups up to three
times per day, totaling the intake of up to six daily servings. In 2019, the two questions were unified,
and the participant could only report the consumption of up to three servings of raw and cooked veg-
etables per day. In addition, the 2019 PNS considers the recommended consumption of vegetables or
fruits (including juice) to be 25 or more times per week. This definition differs from the one adopted
in the 2013 PNS, where the recommended consumption of these foods was considered to be five or
more times per day, with the minimum consumption being: one fruit and one type of salad or one
cooked vegetable per day. In this way, we can verify that the different ways of evaluating the outcome,
the response options for the number of servings consumed, the evaluation of different serving sizes
or the use of a standard portion, the inclusion or not of natural fruit juice in the sum of servings, are
issues that may interfere with the under or overestimation of the prevalence of recommended fruits
and vegetables intake and, consequently, the factors associated with this outcome.

Due to these differences, which jeopardize the comparability among studies, there is a need to
standardize the way of assessing the recommended consumption of fruits and vegetables, which
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would allow a more robust assessment of this indicator. Even so, one can perceive a low consumption
of fruits and vegetables among older Brazilian adults, similar to what was observed in other popula-
tions. Issues related to the low quality and variety of products offered by local businesses 35, high cost,
and lack of habit 36 have been identified as important barriers to the consumption of these foods.
Also, the increase in the participation of ultra-processed food in the Brazilian diet, observed in the last
decades, contributes to the low consumption of fruits and vegetables in the Brazilian population 37.

Regarding the factors associated with the recommended consumption of fruits and vegetables,
gender played an important role, with women having a greater chance of consumption, compared to
men, even after adjusting for the other sociodemographic variables. This result was consistent with
other studies carried out with representative samples of the Brazilian population 824, with regional 17
and international studies 11,33, conducted with older adults. On the other hand, the longitudinal study
EpiFloripa Aging did not find differences in the recommended consumption of fruits and vegetables
between older men and women 18. The difference in consumption between the genders can be attrib-
uted to a greater nutritional knowledge by women 38. In addition, women seek health services more
frequently than men 39, which may be related to greater access to information on healthy eating, and
thus, contributing to an adequate consumption of fruits and vegetables.

A greater chance of recommended consumption of fruits and vegetables was also observed among
older individuals (80 years or more), compared to the 60-69 age group. This trend was also observed
in other surveys conducted with Brazilian adults and older adults 82024, as well as with only older
adults 40. This finding may be related to health awareness acquired throughout life, which may be
due to greater access to information on healthy eating due to a higher number of medical appoint-
ments 8. Furthermore, there may also be an improvement in their diets to prevent or manage chronic
diseases, which are more prevalent in older adults 4. In addition, this group was able to experience
the period before the food transition, when there was a different availability of fruits and vegetables
and ultra-processed foods, which could also justify a higher consumption of fruits and vegetables in
this population, due to the cohort effect, as already suggested by other authors 41. On the other hand,
some international studies have found that with increasing age there was a decrease in consumption
of fruits and vegetables 7,33 or did not verify an association between age and the recommended con-
sumption of fruits and vegetables 18. In addition to the methodological differences between the stud-
ies, we hypothesized that the cultural differences between countries could explain the contradictory
results related to age and consumption of fruits and vegetables.

ELSI-Brazil participants with more years of schooling were more likely to have a recommended
consumption of fruits and vegetables, which is consistent with the results of other studies conducted
in different populations of older adults 11,40, This fact can be attributed, at least partly, to the higher
family income of this group with a consequent increase in purchasing power 42. This hypothesis can
be reinforced by the results of a study that evaluated the data from the Brazilian Household Budget
Survey (POF), conducted from 2008 to 2009 and from 2017 to 2018. The authors found that the per-
centage of purchase of fruits and vegetables was higher among those with higher income and that the
households with lower income also had less variety of these foods in their purchases 43. Additionally, it
should also be noted that individuals with more years of schooling have greater access to information,
greater nutritional knowledge and can thus make healthier food choices 11.

Regarding health behaviors, the results of this study showed a lower consumption of fruits and
vegetables among individuals who smoked at the time of the interview and former smokers. These
results are consistent with previous studies 4445 demonstrating an agglutination of behaviors that
characterize a healthy lifestyle, such as the consumption of fruits and not smoking. Thus, these find-
ings demonstrate the importance of planning joint actions to increase the fruits and vegetables con-
sumption since a healthy habit can potentially influence others.

Among the indicators of health conditions and service use, a higher number of medical con-
sultations was associated with a greater chance of presenting recommended fruits and vegetables
consumption. Generally, individuals with many morbidities tend to have more medical consultations
to control these conditions 46, and thus can receive information about healthy eating during these
consultations. However, studies involving this subject are scarce 47 and have not evaluated only older
adults. Therefore, although our results show the potential of consultations to influence the fruits
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and vegetables consumption, considering the observed association, regardless of the other factors
explored in this investigation, this association still needs to be further explored.

This study has some limitations that must be considered when interpreting the results presented.
First, it is a cross-sectional study that does not allow us to establish temporal relationships among
the variables, although we only aimed to analyze the factors associated with the outcome. Second,
we measured the outcome using markers that assessed the frequency of consumption, replacing the
use of other instruments such as food frequency questionnaires. Furthermore, ELSI-Brazil, as well as
other Brazilian studies 820, considers the daily frequency of consumption as the number of servings,
which provides less accurate information about the quantities intake 48, impacting in the classifica-
tion of those with adequate consumption and in the association between the explanatory variables
and this outcome.

Nevertheless, evaluating the consumption of fruits and vegetables, using consumption mark-
ers has been very common in other surveys 20,24, as it is a simple instrument with a fast application,
which aims to identify inadequacies in food consumption, contributing to the knowledge of dietary
practices in population studies 49. Finally, we considered one serving of juice in the total number of
servings consumed when assessing the recommended fruits and vegetables consumption. However,
although some authors question this inclusion, the convenience of consuming natural fruit juice
is an easier alternative to reach the daily recommendation for fruits and vegetables among older
adults 25, especially among those with compromised oral and dental health 11. Despite these limita-
tions, this was the first Brazilian study that evaluated the factors associated with the fruits and vegeta-
bles consumption in a representative sample of older adults, contributing to the knowledge about this
subject in this population. Moreover, our findings provide important information to support actions
aiming at promoting adequate and healthy food consumption at the national level, also promoting
health and guaranteeing the human right to adequate food among older Brazilians. These actions
must be aligned with the economic and social context of this population and must respect and value
the cultural dimensions of food. Furthermore, the study used standardized procedures and trained
technicians to collect information, which ensured its internal validity, thus producing quality data.

Conclusion

Our results showed a low consumption of fruits and vegetables among Brazilians aged 60 or over
and that sociodemographic, behavioral and health service use factors influenced this consumption,
enabling the identification of the groups with the greatest chance of meeting the recommended con-
sumption of these foods.

Despite advances in the Brazilian National Food and Nutrition Policy, especially regarding actions
to promote adequate and healthy food consumption, such as the publication of the Dietary Guidelines
for the Brazilian Population 50 and the protocols for the dietary guidelines for Brazilian population
used in nutrition advising for the older population 51, the low fruits and vegetables consumption in
the older Brazilian population still remains. These results demonstrate the need to strengthen public
policies and existing programs in food and nutrition, which promote the recommended fruits and
vegetables consumption among older individuals since the prevention and control of diseases that
affect these individuals is essential.

This scenario highlights the need to implement new strategies, such as the “5-a-day” program,
a public health campaign adopted by different countries 52 that seeks to guarantee the daily intake
of five servings of fruit and vegetables. The strategy should be aimed mainly at the most vulnerable
groups, that is, men, younger individuals, less educated, smokers, and who have fewer medical con-
sultations. Besides educational strategies, market regulation actions that provide opportunities for
the fruits and vegetables production and distribution, such as the Food Acquisition Program and the
inclusion of open-air markets, should be prioritized. These actions could help resolve issues such as
the disparity in financial and physical access to these foods.
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Resumo

O objetivo deste estudo foi avaliar a prevaléncia
do consumo recomendado de frutas e hortalicas
e seus fatores associados em uma amostra nacio-
nal representativa da populacdo brasileira com
60 anos ou mais. Foram utilizados dados da li-
nha de base do Estudo Longitudinal da Sadde
dos Idosos Brasileiros (ELSI-Brasil), realizado
entre 2015 e 2016 com 4.982 idosos. O consumo
recomendado de frutas e hortalicas foi avaliado
com base em questoes sobre a frequéncia semanal
e didria de frutas, sucos naturais e hortalicas. A
ingestdo de cinco ou mais porcoes desses alimentos
em cinco ou mais dias por semana foi considerada
como consumo recomendado. As varidveis explo-
ratorias incluiram caracteristicas sociodemografi-
cas, comportamentos de satide, condicoes de saiide
e 0 uso de servigos de satide. A regressdo logistica
univariada e multipla foi utilizada para exami-
nar os fatores associados ao consumo recomendado
de frutas e hortalicas. A prevaléncia do consumo
recomendado de frutas e hortalicas foi de 12,9%
(IC95%: 11,5-14,3). Esse consumo apresentou as-
socia¢do com sexo (feminino — OR = 1,40; IC95%:
1,08-1,82), faixa etdria (80 anos ou mais — OR =
1,66; IC95%: 1,16-2,37), escolaridade (8 anos ou
mais — OR = 2,07; IC95%: 1,51-2,86), tabagismo
(ex-fumantes — OR = 0,69; IC95%: 0,55-0,85; ¢
fumantes — OR = 0,50; I[C95%: 0,33-0,77) e nii-
mero de consultas médicas nos ultimos 12 meses
(OR = 1,88; IC95%: 1,31-2,71). Os resultados
deste estudo mostraram uma baixa prevaléncia do
consumo recomendado de frutas e hortalicas en-
tre idosos brasileiros, chamando a aten¢do para a
necessidade de politicas voltadas para o aumento
desse consumo na populacdo estudada.

Envelhecimento; Ingestdao de Alimentos; Fatores
Sociodemogrificos; Estilo de Vida
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Resumen

El objetivo de este estudio fue evaluar la prevalen-
cia del consumo recomendado de frutas y verduras
7y sus factores asociados en una muestra nacional
representativa de la poblacion brasilefia con 60
anos o mds. Se utilizaron datos de linea de base
del Estudio Longitudinal Brasilefio sobre el
Envejecimiento (ELSI-Brasil), realizado entre
2015y 2016 con 4.982 ancianos. El consumo reco-
mendado de frutas y verduras se evalué en funcion
de preguntas sobre la frecuencia semanal y diaria
de frutas, jugos naturales y verduras. La inges-
ta de cinco o mds porciones de estos alimentos en
cinco o mds dias a la semana se considero como
consumo recomendado. Las variables explorato-
rias incluyeron caracteristicas sociodemogrdficas,
comportamientos de salud, condiciones de salud y
el uso de servicios de salud. La regresion logistica
univariada y multiple se utilizé para examinar los
factores asociados con el consumo recomendado
de frutas y verduras. La prevalencia de la ingesta
recomendada de frutas y verduras fue del 12,9%
(IC95%: 11,5-14,3). Ese consumo presenté asocia-
ciones con sexo (femenino — OR = 1,40; IC95%:
1,08-1,82), grupo de edad (80 afios 0 mds — OR =
1,66; IC95%: 1,16-2,37), escolaridad (8 afios o
mds; OR = 2,07; IC95%: 1,51-2,86), tabaquismo
(exfumadores — OR = 0,69; IC95%: 0,55-0,85; y
fumadores — OR = 0,50; IC95%: 0,33-0,77) y con-
sultas médicas en los tiltimos 12 meses (OR = 1,88;
IC95%: 1,31-2,71). Los resultados de este estudio
mostraron una baja prevalencia del consumo re-
comendado de frutas y verduras entre los ancianos
brasilerios, llamando la atencion sobre la necesidad
de politicas destinadas a aumentar ese consumo en
la poblacion estudiada.

Envejecimiento; Ingestion de Alimentos; Factores
Sociodemogrdficos; Estilo de Vida
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