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Abstract This systematic review analyzes the
methodologies of Brazilian studies that have used
indices to evaluate dietary quality. A systematic search was performed of electronic databases
(Lilacs, Medline, SciELO and Scopus) with no
restriction on the year of publication of the studies. Original, Brazilian articles were selected that
assessed dietary quality using the Healthy Eating Index (HEI) or its revised versions. The descriptors were as follows: dietary quality; healthy
eating index; and dietary quality index. Atotal of
45 articles were selected, of which 60% analyzed
dietary quality using an instrument called the
Healthy Eating Index and the rest used an index
of dietary quality. Of the analyzed studies, 68.9%
classified dietary quality. Most of the studies used
ten items to evaluate dietary quality and were not
standardized regarding methodologies. A total of
33.3% of the studies related the index to socioeconomic and demographic factors, food items and
health conditions. Differences in terms of nomenclature and methodologies made it difficult to
compare these studies of dietary quality.
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Introduction
During the last decades, there has been a worldwide change in dietary patterns, which has been
characterized by an increase in the consumption
of foods with high energy density and a reduction in the intake of fruit and vegetables1. Consequently, new methods involving a system of scoring have been developed to evaluate dietary quality and to make inferences about the relationship
between diet and nutritional status2.
In 1995, the United States Department of Agriculture (USDA) developed the Healthy Eating
Index (HEI) to verify dietary adequacy according to the North American Food Guide3. The
HEI was initially composed of ten items, five of
which belong to the Food Guide Pyramid (fruits,
vegetables, grains, milk and meat); four nutrients
(total fats, saturated fat, cholesterol and sodium) to be consumed moderately; and the tenth
item (variety), which referred to the diversity
and composition of diet. Each component has a
score from 0-10, totaling 100 points. A diet with
a score over 80 is classified as “good”; from 51-80
“requires improvement”; and less than 51 is classified as “bad”4,5.
The HEI was subsequently updated twice,
aiming to adapt to the changes related to the Food
Guide. In 2005, the HEI was reformulated (HEI2005), based on the My Pyramid food guide, and
was composed of the following 12 items: total
fruits; whole fruits (juices are not counted); total vegetables; dark green and orange vegetables
and legumes; total grains; whole grains; milk and
dairy products; meat, eggs and legumes; total fat;
saturated fat; sodium: and calories from solid
fat, alcohol and added sugar. The separate food
items are scored from 0-5 (the first six items), the
grouped items and the nutrients are scored from
0-10 (items seven to eleven), and the last item is
scored from 0-203.
In 2010, HEI-2005 was updated (HEI-2010)
to include marine foods (fish and crustaceans)
and the control of the consumption of refined
grains, following recommendations by the North
American Food Guide6. HEI-2010 maintains
the principles of suitability for food groups and
moderation in relation to the HEI-2005 nutrient
groups. Of the 12 components, six have a maximum score of five points (total fruits; whole
fruits; total vegetables; greens and legumes; high
protein foods; and seafood/vegetable protein).
The components of total grains; milk and derivatives, fatty acids, refined grains and sodium
are scored up to ten points. Empty calories from

solid fats, alcohol and added sugar are scored up
to 20 points7.
Due to differences in dietary habits in different regions it is recommended that instruments that evaluate dietary quality are adapted
to a study group in order to reflect the reality of
a specific location4,8-10. Consequently, the HEI
was transposed to the Brazilian population in
2004, where it was called the Dietary Quality Index(IDQ)11 . It was updated by Previdelli et al.12
according to the Proposed Food Guide for the
Brazilian Population and was named the Revised
Dietary Quality Index (IQD-R). However, other
Brazilian authors13-15 have preferred to refer to
the HEI as the Adapted Healthy Eating Index.
Consequently, this systematic review analyzes
the methodologies of Brazilian studies that use
indices to evaluate dietary quality.

Methodology
A systematic search was performed using electronic databases (Lilacs, Medline, SciELO, Scopus) with no restriction on the year of publication of the articles. The research terms that were
used were dietary quality; healthy eating index;
and dietary quality index (and their equivalents in
Portuguese). These terms were chosen because in
Brazil some authors use the index of dietary quality synonymously with the index of healthy eating.
Original, Brazilian articles were included in
this review if they assessed dietary quality using
the Healthy Eating Index, as proposed in the USA
by Kennedy et al.4 or its revised versions3,7,9,10. Review articles, dissertations, and theses were not
included. There were no limits imposed on the
language of the publication, or the date or gender
of the study unit.
After researching the descriptors in the databases, the studies were reviewed and selected,
evaluating the titles and abstracts first and then
the articles in their entirety. In order to identify
studies that were potentially relevant that were
not identified in the electronic search and not
yet included in the systematic review, a reverse
search in the references of the selected studies
was performed.
Initially, 301 studies were identified; however, 256 of these were excluded because they were
performed outside Brazil, repeated, or because
they did not evaluate dietary quality using the
instruments of interest. After the selection stages,
45 articles were included in this review because
they met the inclusion criteria (Figure 1).

Studies identified in the
databases (n = 301)

Excluded studies
(n = 246)
* Performed outside
Brazil (n = 9)
* After reading the title
(n = 204)
*Repeated (n = 33)

Studies selected to read the
abstracts (n = 55)

Eligible

Excluded studies
(n = 10)
* Did not evaluate
dietary quality
using the relevant
instruments (n = 10)

Studies read in their entirety
(n = 45)

Reverse
search
(n = 3)

Included

The selected articles (n = 45) were published in
the period 2004-2015. Of these, 60% (n = 27)
analyzed dietary quality using the healthy eating
index (HEI) and the rest used the dietary quality
index (IQD). Of the articles that used the HEI, 16
mentioned an adaptation in the index. Of those
that used the IQD, ten used an adapted index,
seven used a revised index, and one used an index adjusted for energy. It should be noted that
24 authors of the selected articles reported that
the instrument they used was based on the HEI,
while the others reported using or adapting the
index based on another instrument used to assess dietary quality in Brazilwhich was based on
the HEI (Chart 1). Chart 1 describes the Brazilian
studies that evaluated dietary quality and the respective methodologies that were used.
Regarding dietary classification, 31 of the
studies classified dietary quality, and the majority (67.7%) used the classification proposed by
Bowman et al.5.
Of the evaluated studies, 28 of them used ten
items to evaluate dietary quality, as proposed by
Kennedy et al.4 in the original HEI. It is noteworthy that in the study by Loureiro et al.17, eleven
items were evaluated, and the item of cereal was
excluded because of the dietary inquiry that was
used. The other studies (n = 16) used 12 items,
as suggested in the revised versions of the index.
When analyzing the study outcomes and index scores, two studies did not include them18,19
and 15 studies did not analyze them11-14,20-30.
Study outcomes and index scores were found in
28 studies: seven of these evaluated the relationship of the index with socioeconomic and demographic factors and food items17,31-36; eight studies
evaluated the relationship with socioeconomic
factors and health37-44; five studies evaluated the
relationship with health outcomes45-49; four studies evaluated the relationship with nutrients50-53;
two studies evaluated the relationship with some
type of intervention15,54; one study evaluated the
relationship with nutrients and food items55; and
one study evaluated the relationship with socioeconomic and demographic factors56.

Selected

Results

Excluded studies
(n = 3)
* Did not evaluate
dietary quality
using the relevant
instruments (n = 3)

Studies included in the review
(n = 45)

Figure 1. Stages of the systematic review.

The food consumption methods used to evaluate dietary quality were also assessed. Regarding
dietary surveys, 36 studies (80%) used a 24-hour
recall; three used a food frequency questionnaire
(FFQ); one study used food history; and five
studies used more than one food survey. Barbosa et al.20 used food history, direct food weighing
and food registration; Domene et al.31 used direct food weighing and 24-hour recall; Sampaio
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The articles were read in pairs in all the selection stages, in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analysis) recommendations to
ensure that the review protocol and the inclusion
and exclusion criteria were adhered to16.

Identified
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Chart 1. Description of the methodology used in the evaluation of dietary quality in Brazilian studies
Reference
Fisberg et al.

11

Barbosa et al.20
Domene et al.31
Fisberg et al.37
Godoy et al.32
Sampaio et al.21
Duran et al.45
Gomes et al.33
Morimoto et al.56
Mota et al.13
Santos et al.14
Andrade et al.34
Jaime et al.22
PorteroMcLellan et al.50
Previdelli et al.38
Tardivo et al.46
Vitolo et al.23
Felippe et al.15

Previdelli et al.12

Santos et al.24
Silva et al.47

Costa et al.39

Sample unit
50 elderly people,
adults, adolescents and
children
20 children in
philanthropic creche
94 children living in
areas of poverty
3,454 adults

Index
used
Adapted
IQD 4

Methodology used to assess dietary quality
Items
in index
10 items

HEI4

10 items

HEI4

10 items

Adapted
HEI 11
437 adolescents
Adapted
IQD 11
35 pre-school children HEI
(aged 2-3)
56 HIV positive adults Adapted
HEI19
295 women (aged
Adapted
20-50)
HEI5
425 adults and 639 A d a p t e d
elderly people
IQD 11
502 people
Adapted
HEI4
67 people with type 2 HEI4
diabetes
1,584 people aged
Adapted
12-20
HEI11
737 adults
Adjusted
IQD 4
448 adults (aged 35Adapted
85)
HEI13
202 workers in a Adapted
cosmetics factory
HEI19
173 post-menopausal HEI4
women
345 pre-school
HEI4
children (aged 3-4)
100 adults and elderly Adapted
people exposed (or
HEI13
not) to dietary reeducation
2,298 adolescents,
Revised
adults and elderly
IQD
people
30 overweight women Adapted
HEI11
246 people with (and HEI4
without) metabolic
syndrome
169 women who
Adapted
practised physical
IQD 4,11
activity

10 items
10 items
10 items
10 items
10 items
10 items
12 items
10 items
10 items
10 items
12 items
10 items
10 items
10 items
12 items
(adjusted for
1,000 Kcal)
12 items
(adjusted for
1,000 Kcal)
10 items
10 items

10 items

Scoring
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality11
Each component scored from 0-10, with HEIvarying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-120; classification of dietary quality13
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100
Each component scored from 0-10, with HEI varying
from 0-120
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-120; classification of dietary quality13

Stratified components scored from 0-5, non-stratified
components from 0-10 andFats_SA from 0-20
Each component scored from 0-10, with HEI varying
from 0-100
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality5
it continues
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Reference

Sample unit

Index
used

Methodology used to assess dietary quality
Items
in index
12 items

Louzada et al.40

288 elderly people

HEI4

Assumpção et
al.41

409 adolescents (aged
12-19) in an urban
area
195 adults and 291
elderly people who
participated in a health
survey
64 pre-operational
obese patients
with nutritional
intervention
2,375 people aged over
12 who participated in
a health survey
834 adolescents, adults
and elderly people who
participated in a health
survey
747 recipients of the
Bolsa Família program
195 adults (aged 2050)
73 elderly people who
used the public health
system
345 children (aged
3-4)
75 nursing mothers

Adapted
IQD 11,20

10 items

Revised
Brazilian
IQD 12

12 items
(adjusted for
1,000 Kcal)

Carvalho et al.25

MelendezAraújo et al.18

Andrade et al.26

Gorgulho et al.51

Lima et al.35
Loureiro et al.17
Malta et al.27

Rauber et al.36
Tavares et al.28
Almeida et al.52

Assumpção et
al.42
Ceccato et al.55

Closs et al.53
Monfort-Pires
et al.43

Piovesan et al.54

Scoring
Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20;
classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100; dietary quality in quartiles with the first
quartile representing the worst quality
Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

H E I 12 items
adapted
for Brazil13

Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality13

Revised
IQD 12

12 items
(adjusted for
1,000 Kcal)
12 items

Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

Adapted
IQD 4,11
Revised
IQD 4
HEI
adapted
for Brazil13
Adapted
HEI4
HEI4

10 items

Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality5
Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20
Each component scored from 0-10, with HEI varying
from 0-120; classification of dietary quality13

242 pre-school
children who benefited
from the Bolsa Família
program
1,509 people who
participated in a health
survey
190 women with breast
cancer

Adapted
IQD 4,11

10 items

Revised
IQD 12

12 items

Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

Revised
HEI12

Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

186 elderly people
receiving geriatric care
204 people who
participated in a
program to prevent
type 2 diabetes
80 people with
metabolic syndrome

Adapted
IQD 11
Revised
HEI 12

12 items
(adjusted for
1,000 Kcal)
10 items

Revised
IQD 12

Adapted
IQD 4,11

11 items
12 items

10 items
10 items

12 items
(adjusted for
1,000 Kcal)
10 items

Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality13
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality11

Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality5
Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20

Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality11
it continues
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Chart 1. continuation
Reference

Sample unit

Rauber et al.29

671 children

Rauber et al.30

652 children

Rodrigues et al.48 100 women with
polycystic ovary
syndrome
Ventura et al.49
215 post-menopausal
women

Index
used
Adapted
HEI4
Adapted
HEI 4
Revised
HEI 12
Adapted
HEI11

Wendpap et al.44 1,326 adolescents
(aged 10-14)

Revised
IQD 3,28

Tanaka et al.19

IQD
adapted
for Brazil

88 adolescents
with HIV/Aids in a
pediatric hospital

Methodology used to assess dietary quality
Items
in index
10 items
10 items
12 item
(adjusted for
1,000 Kcal)
10 items
(adjusted for
1,000 Kcal)
12 items
(adjusted for
1,000 Kcal)
12 items

Scoring
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Each component scored from 0-10, with HEI varying
from 0-100; classification of dietary quality5
Stratified components scored from 0-5, non-stratified
components from 0-10 and Fats_SA from 0-20;
classification of dietary quality5
Each component scored from 0-10, with IQD varying
from 0-100; classification of dietary quality11
Stratified components scored from 0-5, non-stratified
components scored from 0-10 and Fats_SA from 0-20;
scoring equal to or higher than p75 indicative of better
dietary quality
Each component scored from 0-10, with IQD varying
from 0-100

HEI: Healthy Eating Index; IQD: Dietary Quality Index; Fats_SA: solid fats, sugar and alcohol; TEV: total energetic value. Classification of dietary quality:
Bowman et al.5: <51 = inadequate, 51-80 = requires improvement, >80 = adequate; Fisberg et al.11: < 40 = inadequate, 41-64 = requires improvement, >
65 = adequate; Mota et al.13: < 71 = inadequate, 71-100 = requires improvement, > 100 = adequate.

et al.21 used food history, food registration and
direct food weighing; Tavares et al.28 evaluated
consumption using a 24-hour recall and food frequency questionnaire; and Piovezan et al.54 used a
24-hour recall supplemented by two food records.
As shown by the instrument used to define
portions, 21 studies only used Brazilian instruments; five only used international instruments;
and five defined portions by using a combination
of instruments used in Brazil and internationally.
A total of 14 articles did not mention the instrument that was used.
The instruments used to calculate nutrients
were not mentioned in six studies; 17 researchers
only cited the software used, without indicating
which food composition table was chosen; 12
used a combination of Brazilian and international tables; eight only used Brazilian instruments to
assess nutritional composition; and two studies
only used international instruments.
Regarding the separation of the individual factors used in food preparation, 60% of the
studies (n = 27) did not mention this factor; 40%
(n = 18) mentioned that they did, but only five
of them cited the instrument used to breakdown
recipies20,27,32,35,55.

Discussion
Dietary quality has been evaluated in Brazilian studies using different methodologies;
although they are based on the same instrument, the Healthy Eating Index (HEI), they
frequently use different nomenclatures. Some
researchers use the term Healthy Eating Index13-15,18-21,23,24,27-31,33,34,36-38,40,42,45-47,50,52-54,
while
other studies refer to the Dietary Quality Index11,12,17,22,25,26,32,35,39,41,43,44,48,49,51,55,56. Some authors
referred to using the Dietary Quality Index
when they published in Brazilian journals and
the Healthy Eating Index when they published
in international journals, reinforcing the lack
of standardization in relation to nomenclatures
regarding indices. Outside Brazil, the naming
of indices based on the HEI tends to follow the
original, given that most of the latter studies are
written in English.
It is worth mentioning that the internationally-known IQD is not based on the HEI and has
different characteristics, such as the evaluation of
calcium intake rather than milk and dairy products. The IQD also considers protein intake rather than simply foods containing protein; it evalu-
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and sugar; an assessment of the dietary quality
of individuals older than two years and pregnant
and lactating women; as well establishing an energy density adjustment per 1000 Kcal for food
and sodium components, characterizing dietary
quality10. Revised indices show stronger associations between dietary quality and health status
than older indices, thus justifying their use8.
Subsequent to the revisions of the index, the
classification of the total score for dietary quality
is no longer recommended because it can mask
which food or nutrient components require improvement in terms of quality8-10. Nevertheless,
the present review found that most of the studies
published after this recommendation still classified dietary quality as either bad, adequate or
in need of modifications, following the criteria
proposed by Bowman et al.5 and Mota et al.13. It
should be noted that in two articles, dietary quality was not classified following established cutoff
points but rather in quartiles41 and percentiles44.
This alternative evaluation has been suggested by
Guenther et al.9 when it is intended to evaluate
the total score obtained for a studied population
in order to distinguish the extremes of scoring
and the relationship between dietary quality and
the disease in question, without classifying it.
Dietary assessment prior to the evaluation
of dietary quality was also heterogeneous: the
studies used different dietary surveys (24-hour
recall, direct food weighing, food records and
food history) to analyze single or average values.
It is known that dietary surveys have advantages
and limitations that can interfere with the quality
of dietary data60. Another crucial point in dietary
analysis is the use of composition tables, software
and complementary instruments that help to define the portion that is consumed. In this review
it was observed that some studies did not detail
the use of the latter, although some did mention
which instrument was used.
Information regarding portion definition
and the details of recipes are relevant in assessing
dietary quality, but they were not considered in
some studies. Regarding portions, 31.1% of the
studies did not mention any instrument used to
define them. It should be emphasized that not all
the researchers used Brazilian instruments, a fact
that may have impaired this evaluation because
different countries have different eating habits.
The definition of portions according to the Food
Guide for the Brazilian Population would be the
most appropriate in terms of Brazil62.
Adaptations in the instrument used to evaluate dietary quality are recommended for use
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ates the intake of fruits and vegetables as a single
item, as well as the intake of cereals and legumes;
it does not consider alcohol intake and it assigns
a higher score to a lower quality diet57-60.
Another important consideration is that the
revised IQD, which was proposed by Haines et
al.58, contained different characteristics from
the HEI, such as proportionality between food
groups, the evaluation of the intake of specific
micronutrients (calcium and iron) and the absence of the food components of milk its derivatives, and protein foods59,60.
Therefore, naming dietary quality instruments that were adapted from the HEI as IQD or
revised-IQD is inappropriate since these instruments contain different items and recommendations.
Regarding the items contained in the dietary
quality instruments covered by this review, although the majority used ten items, as proposed in
the original version4, many authors adapted these
items in the following ways: 1) cereal items were
denominated as cereals, breads and roots ; cereals,
breads, roots and tubers; grains or only cereals, as
well as total cereals and whole cereals, as suggested9; 2) meat items were denominated as meat and
eggs; meat, eggs and legumes; meat and beans; or
simply meat; 3) vegetables were denominated as
greens, vegetables and legumes, and some studies
referred to total vegetables, and dark green and
orange vegetables as suggested9; 4) the inclusion
of beans or legumes in 21 of the evaluated studies
highlighted the importance of this group of foods
in the Brazilian diet; 5) the replacement of sodium by dietary fiber45; 6) and the use of only a few
specific items in the analyses17,25. These different
denominations of items, without clear specification of the foods included in each component of
the index, made it difficult to compare the results.
It should be emphasized that the most current indexes3,7 recommended the use of 12 food
items to evaluate dietary quality. Indices that
include more food items are able to reflect food
patterns more comprehensively61.
The instrument used to evaluate dietary
quality in most of the studies was the HEI proposed by Kennedy et al.4, including those published after the reviews of this instrument in 2005
and 2010. None of the articles used HEI-2010 to
evaluate dietary quality. It should be emphasized
that the use of updated instruments is important
because the revised HEI incorporated the inclusion of items such as whole grains; the separation
of vegetables; the separation of fat types; an emphasis on calories derived from solid fats, alcohol
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in specific subpopulations, mainly in relation
to portion sizes and recommendations, in order
to take into consideration any relevant specificities4,9,10,13.
Most of the selected publications did not
mention a breakdown of food preparations.
However, to better classify the components of the
HEI, it is recommended to itemize homemade
preparations in terms of their respective ingredients according to dietary guidelines20.
These dietary assessment indices are useful
tools to analyze the dietary and nutritional characteristics consumed by individuals and populations, as well as highlighting the relationship
between dietary quality and the risks of diseases.
However, the lack of standardization of methodologies makes it difficult to compare studies and
to evaluate the overall diet of the Brazilian population.
Dissertations and theses were not included In
this review, which could represent a limitation of
the study, due to the lack of analysis of any study
that might have assessed dietary quality. However, in order to minimize this bias, we performed
a reverse search to include published studies that
were not previously selected.

Collaborations
DC Morais, LFS Moraes, DCG Silva and CA
Pinto worked on the design, writing and critical
review of this review. JF Novaes worked on the
critical review.

Final considerations
In most of the evaluated studies there was no
standardization regarding the methodologies
used to assess dietary quality, including the denomination of the index that was used. These
differences in relation to nomenclatures and
methodologies made it difficult to compare the
studies of dietary quality.
This review is innovative in that it addresses
methodological differences regarding the use of
indices in Brazilian studies in relation to different
age groups. Therefore, it is recommended that
when researchers investigate dietary quality they
should analyze the instruments that are available
in the scientific literature and always resort to
original and revised materials before replicating
methodologies.
The use of revised instruments should be prioritized because they have advantages in relation
to previous editions. The adaptation of indices
according to the consumption characteristics of
specific populations is advisable, provided that
the methodological criteria are followed and
clearly described.
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