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Maternal Dietary Counseling Reduces Consumption
of Energy-Dense Foods among Infants: A Randomized
Controlled Trial
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Daniel J. Hoffman, PhD4

ABSTRACT
Objective: To evaluate the impact of a dietary counseling in reducing the intake of energy-dense foods by
infants.
Design: A randomized controlled trial.
Setting and Participants: S~ao Leopoldo, Brazil. Mothers and infants of a low-income-group population
were randomized into intervention (n ¼ 163) and received dietary counseling during 10 home visits, or
control (n ¼ 234) groups.
Main Outcomes Measures: Child consumption of sugar-dense (SD) and lipid-dense (LD) foods at 12 to
16 months.
Analysis: The effect of the intervention was expressed by relative risks and 95% confidence intervals.
Poisson regression analysis was used to determine the association between exclusive breastfeeding and
the energy-dense foods intake.
Results: A smaller proportion of infants from the intervention group consumed candy, soft drinks,
honey, cookies, chocolate, and salty snacks. In the intervention group, there was a reduction of 40%
and 50% in the proportion of infants who consumed LD and SD foods, respectively. Being breastfed
up to 6 months reduced the risk for consumption of LD and SD foods by 58% and 67%, respectively.
Conclusions and Implications: Dietary counseling to mothers may be effective in reducing the con-
sumption of energy-dense foods among infants, and it is helpful in improving early dietary habits.
Key Words: infants, nutrition programs, feeding behavior, intervention (J Nutr Educ Behav. 2012;44:
140-147.)

INTRODUCTION

Eating preferences appear to be estab-
lished in the first few years of life,1

and early exposure to sweet-tasting
water at 6 months of life increased
its intake at the age of 2 years.1,2

Beyond the influence of taste on the
development of food preferences,
children may prefer energy-dense
foods by the association of these foods
with their positive physiologic conse-
quences.3 Unhealthful food habits are

of great public health concern because
the intake of energy-dense foods de-
creases the overall diet quality of
young children4 and promotes both
micronutrient deficiency4,5 and
obesity in children.6-10 Studies
showed a high prevalence of infants
and toddlers who consumed energy-
dense foods.11-13 Consumption of
energy-dense foods is more frequent
in low socioeconomic groups, given
the lower cost of such foods compared
with that of nutrient-dense foods14,15

in cases of low maternal educational
attainment.16

Improving dietary habits is a com-
plex issue with numerous barriers
linked to eating behavior, education,
income, and voluminous advertise-
ments of energy-dense foods.17,18

This is particularly concerning in
developing countries, such as Brazil,
where undernutrition is being replaced
by obesity and its comorbidities,
a phenomenon known as nutritional
transition and identified by the World
Health Organization as a global public
health problem.19-21 Furthermore,
Brazilian eating habits have changed:
fruit and vegetable consumption has
decreased and consumption of high-
energy-dense foods has increased.9,22,23

This change in dietary patterns is
considered one of the main causes
for the increase in prevalence of
overweight in Brazil during the last 3
decades.24

Recently, Brazil established a na-
tional policy on 10 steps of healthful
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eating for children from birth to 2
years of age, based on the World
Health Organization guidelines.25

The eighth step recommends the fol-
lowing: ‘‘Avoid sugar, coffee, canned
goods, fried foods, soft drinks,
candies, salty snacks and use salt in
moderation during the first two years
of life.’’26 Still, those guidelines have
not yet been systematically imple-
mented in national health programs,
and the effect of dietary recommenda-
tions on the quality of food intake in
children has not been evaluated. An
important public health question
remains, namely, to what extent nu-
trition counseling for caregivers may
influence the infant-feeding practices
and dietary intake of children. Previ-
ous studies have reported that com-
munity education programs can
improve diet, nutrition, breastfeeding
practices, and growth among in-
fants,27-33 and there was evidence
that the positive result observed at 1
year of age was sustained by aged 8
years.34 The objectives of this study
were to verify whether a program
based on a maternal dietary counsel-
ing would reduce the intake of sugar-
dense (SD) and lipid-dense (LD) foods
among infants and which factors were
associated with the energy-dense food
consumption.

METHODS
Study Population and Design

This randomized trial investigated the
effectiveness ofmaternal dietary coun-
seling on reducing the consumption of
energy-dense food in the city of S~ao
Leopoldo (Rio Grande do Sul, Brazil).
Because the primary objective of the
study was to determine the effect of
this program on breastfeeding, the
sample was calculated to estimate the
increase in the duration of exclusive
breastfeeding. A sample of 363 infants
(intervention ¼ 145; control ¼ 218)
was estimated to detect a 65% increase
in the frequency of exclusive breast-
feedingup to4months in the interven-
tiongroup (80%power anda¼ .05), an
unexposed/exposed ratio of 3:2, and
a 21.5% frequency of exclusive breast-
feeding up to 4 months in the control
group.35 For the purpose of the present
analysis, the sample was calculated to
estimate the decrease in the prevalence
of LD and SD foods consumption at 12

to 16 months. A sample of 276 infants
was estimated to detect a 40% decrease
in the frequency of LD and SD foods
consumption in the intervention
group (85% power and a ¼ .05).

Mothers of healthy, singleton, full-
term (> 37 weeks), and normal birth
weight ($ 2,500 g) babies were invited
to participate. Exclusion criteria in-
cludedmotherswhowereHIVpositive,
had type 1 or gestational diabetes, and
had infants born with congenital mal-
formations. The mother-child pairs
were recruited at the maternity wards
in a hospital that attends to low-
income populations. A total of 500
participantswere recruited,which con-
stituted 89.5%of all invitedmothers. A
summary of the trial is presented in the
Figure. To guarantee blinding of the
intervention assignment, an investiga-
tor not involved in the recruitment of
mothers conducted the randomization
procedure, assigning two-fifths of the
mothers to the intervention group
(n ¼ 200) and the remainder to the
control group (n ¼ 300). Block
randomization was used to avoid im-
balance during the randomization pro-
cess.Motherswhoagreed toparticipate
were sequentially included in a list ac-
cording to their timeofdelivery, group-
ed in blocks of 5, and their names were
separated and placed in opaque, sealed
envelopes. Two mothers from each
blockwere assigned to the intervention
group, whereas another 3 were allo-
cated to the control group. The same
randomization process was repeated
for consecutive blocks.

Intervention Group

The mother and child in the interven-
tion group received 1 home visit
within 10 days of the child's birth
monthly up to 6 months and subse-
quent visits at 8, 10, and 12 months.
In those visits, fieldworkers provided
counseling to the mothers about
breastfeeding and healthful weaning
according to the ‘‘Ten Steps.’’27 The
dietary advice focused on exclusive
breastfeeding up to 6 months;
mothers were encouraged to continue
breastfeeding and gradually introduce
complementary foods. The mothers
were advised to encourage the child's
appetite, maintain reasonable inter-
vals between meals, and provide daily
fruits and vegetables. All mothers
were advised against the addition of

sugars (sugar cane, honey) in fruits,
porridge, juices, milk, or other liquids
and against the provision of soft
drinks, sweets, and salty snacks.
Printed brochures with key messages
related to Ten Steps were provided at
the first visit, and all mothers received
verbal and written information about
preparing complementary foods and
recipes with healthful foods tradition-
ally used by families in the region.

Fieldworkers (undergraduate stu-
dents)who implemented the interven-
tion were trained for a total of 8 hours
of theoretical underpinnings (meet-
ings planned to discuss the biological
basis of feeding practices during the
first year of life) and8hoursof practical
training in a health care center, includ-
ing anthropometric measures of
children and practical experience in
applying the dietary questionnaire, us-
ing a detailed advisory guide prepared
for the study. At each home visit (ap-
proximately 1 hour), counselors clari-
fied and reinforced the dietary
guidelines in accordance with the
baby's age and baby food recipes
when appropriate. A simple colored
leaflet with food pictures depicting
a healthful meal was used to guide
the dietary advice and was handed to
the mother as a reminder. The written
material was simplified to take into
consideration the low socioeconomic
level of the population. Weekly meet-
ingswereheldbetween allfieldworkers
and the project coordinator.

Control Group

The mothers who were allocated to
the control group were interviewed
by the fieldworkers twice, once at
6 months and again at 12 months af-
ter childbirth for data collection
only. At 6 months, interviewers in-
formed the mothers of the anthropo-
metric results. If interviewers found
that the child had either low or excess
weight, the mothers were advised to
take their child to their regular health
care provider for treatment. All
mothers were encouraged to maintain
normal pediatric visits for their babies
during the study period.

Research Assessment
Questionnaires

Six groups of fieldworkers not in-
volved in the intervention process, 2
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per group, conducted structured face-
to-face interviews with the mothers
at 6 and 12 months after childbirth.
At 6 months, data on sociodemo-
graphic, economic, and environmen-
tal characteristics; maternal and
paternal education; annual house-
hold income; maternal occupation;
and family structure (ie, nuclear, child
living with mother and father, versus
non-nuclear, other conditions of liv-
ing) were collected. Mothers were
also asked about their babies' feeding
practices from birth to 6 months. Ex-
clusive breastfeeding was defined as
when the infant received breast milk
without any additional food or drink,
not even water.36 The duration of
breastfeeding, the age at introduction
of new foods (fruits, vegetables,
candies, meats, and others) tea, water,
or any other liquids were recorded at
the 6-month interview. Monthly,
10% of the completed questionnaires
were selected randomly and followed
up with telephone calls to the
mothers to verify the authenticity of
the data.

The last interview was planned
when each child reached 12 months
of age but was extended up to 16
months for logistical reasons. Never-
theless, 82% of children were assessed
between 12 and 13.9 months of age.
Mothers were asked whether the child
had consumed any energy-dense foods
during the last month (candies, sugar-
sweetened beverages, table sugar,
honey, cookies, chocolate, or salty
snacks). The food list was based on
the results of a qualitative study carried
out in Brazil.27 The consumption of
each food was assessed separately, and
children who consumed all of the 4
types of foods with a high content of
sugar (candies, soft drinks, table sugar,
and honey) during the last month
were classified into SD foods group.
Children who consumed all of the fol-
lowing foods with a high content of
lipids (salty snacks, cookies, and choc-
olate) during the last month were clas-
sified into LD foods group. The portion
size and frequency of consumption
were not considered because the die-
tary guidelines do not recommend
consumption of these foods during
the first 2 years of life. Finally, mothers
were asked whether they gave honey
and table sugar to their child before 6
months of age or provided soft drinks
before 10 months of age.

Nutritional Status

The anthropometric data were col-
lected at the 6- and 12-month inter-
views. Weight was measured with
a portable digital scale (Techline, S~ao
Paulo, Brazil) and lengthwasmeasured
with an infant stadiometer (Serwital
Inc, Porto Alegre, Brazil). Nutritional
status was determined according to
the International Child Growth Stan-
dards fromtheWorldHealthOrganiza-
tion.37 Infants with a bodymass index
z-score greater than 1.5 were classified
as overweight. Maternal weight
and height were measured and a body
mass index of 25 was classified as
overweight.

Statistical Analysis

The database was built with Epi Info
(version 6.0, Centers for Disease Con-
trol and Prevention, Atlanta, GA,
1994). All data were double entered
independently by different people,
and statistical analyses were per-
formed with SPSS (version 13.0,
SPSS, Chicago, IL, 2004). The differ-
ences between group status related to
baseline variables were tested with 2-
tailed c2 for differences between the
intervention and control groups. De-
scriptive analyses were conducted on
all baseline variables by group. The ef-
fect of the intervention on reducing
SD and LD food consumption was ex-
pressed by relative risks (RRs) and 95%
confidence intervals (CIs). The num-
ber of child/mother pairs needed to
be treated/counseled was calculated
to estimate the number of families
needing counseling to prevent 1 child
from consuming SD and LD foods.38

The investigation of the associated
factors with SD and LD foods con-
sumptionwas carried outwith amulti-
variate analysis. First, the crude
analyses were conducted to identify
the variables associated with the out-
come, with P < .20. Those variables
(maternal education, family structure,
maternal age and group status, and
exclusive breastfeeding) were further
included in the Poisson regression
used for the multivariate analysis,
with a robust variance estimate.

Ethical Aspects

The Ethics Committee of the Federal
University of Health Sciences of Porto

Alegre approved this study. All par-
ents provided written informed con-
sent, and, upon completion of the
study, written dietary information
was provided to all parents according
to the nutritional needs of infants.

RESULTS

The distribution of socioeconomic
characteristics was similar for both
groups (Table 1). The number of socio-
economic variables was different from
that of the total sample because some
data were unknown or not answered
by the mother or other members of
family. The proportion of losses at
the end of the study was similar for
both groups (Figure).

Of the 397 infants assessed at 12 to
16 months, 7 did not have complete
questionnaires regarding the study
outcomes and were excluded from
the analyses. Approximately 16.9%
of all infants in the study were classi-
fied as overweight (body mass index
> 1.5 z-score), and there was no differ-
ence between the intervention and
control group (P ¼ .67). The percent-
age of children who ate candies, soft
drinks, honey, cookies, chocolate,
and salty snacks was lower in the
intervention group. Groups did not
differ significantly in consumption
of table sugar (Table 2).

Infants from the intervention
group had a 53% and 24% lower risk
of early introduction of honey (< 6
months) and soft drinks (< 10
months), respectively, compared
with the control group. The propor-
tion of infants who received table
sugar before 6 months of age was
16% less in the intervention group
(RR, 0.84; 95% CI, 0.72-0.97) (Table
2). In addition, a lower proportion of
infants in the intervention group con-
sumed SD and LD foods compared
with the control group (RR, 0.46,
95% CI, 0.31-0.68; and RR, 0.62,
95% CI, 0.49-0.80, respectively), and
the number needed to treat for SD
consumption was 4.4 and for LD
food consumption was 5.1.

After adjusting for overweight,
sociodemographic characteristics
(maternal education, family structure,
and maternal age for the LD foods
consumption outcome and maternal
education for the SD foods consump-
tion outcome), participation in the
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intervention group (RR, 0.60, 95% CI,
0.53-0.85; RR, 0.50, 95% CI, 0.34-
0.74) and exclusive breastfeeding for
the first 6 months (RR, 0.42, 95% CI,
0.23-0.75; RR, 0.33, 95% CI, 0.13-
0.85) were the 2 conditions that re-
mained significantly associated with
lower proportion of infants who con-
sumed LD and SD, respectively
(Table 3).

DISCUSSION

Several factors are believed to influence
children's dietary habits, such as early
feeding practices, parental attitudes,
and exposure to different foods.37-42

Moreover, early consumption of
energy-dense foods may contribute to
an unhealthful diet because these
foods are more palatable but contain
fewer nutrients than less energy
dense-foods. We found that providing
dietary counseling to mothers reduced
the introductionof energy-dense foods
for children younger than 2 years. In
fact, the proportion of infants who
consumed SD and LD foods at aged
12 to 16 months was greater in the

control groupcomparedwith the inter-
vention group. Therefore, infancy and
early childhood are optimal periods to
begin promoting healthful feeding
habits.5,40

Although the preference for sweet-
tasting foods is innate, early introduc-
tion and repeated exposure to specific
foods (such as fruits and vegetables)
increase the child's preference for
these foods.43 The consumption of
SD and LD foods has an immediate
physiological effect in reducing hun-
ger and may inhibit the preference
for high nutrient-dense foods.39

Thus, proper weaning practices are
critical to developing a preference for
healthful foods among children.

Some studies have reported an as-
sociation between energy-dense food
intake in children and mothers of
low educational level.17,44-46 In our
study, the lack of association
between maternal education and
energy-dense food intake may be ex-
plained by the fact that the study
was conducted in a low-income popu-
lation with a lower education level
compared with that of the overall

Table 1. Baseline Characteristics of Brazilian Mothers and Infants Enrolled in the
Study (Intervention and Control Groups)

Intervention Control

P Value*n % n %
Annual household
income, USD

# 3,000 122 74.8 160 69.6 .25
> 3,000 41 25.2 70 30.4

Maternal education, y
< 8 99 60.7 131 56.0 .35
$ 8 64 39.3 103 44.0

Maternal age, y
< 20 29 17.8 48 20.5 .89
20-29 86 52.8 122 52.1
$ 30 48 29.4 64 27.4

Family structure
Non-nuclear 48 29.4 66 28.2 .79
Nuclear 115 70.6 168 71.8

Health care follow-up
No 78 48.4 131 56.5 .12
Yes 83 51.6 101 43.5

USD indicates United States dollars.
*c2 Test.

Refused to participate
(n = 59)

Assessed for eligibility at 
maternity ward 

(n = 559)

Randomized 
(n = 500)

Allocated to control (n = 300) 

Started the follow up (n = 272) 

Did not start the follow up:  
address not found (n = 28) 

Allocated to intervention (n = 200) 

Received allocated intervention  
(n = 197) 

Did not receive allocated intervention: 
address not found (n = 3) 

Lost to follow up (n = 34) Lost to follow up (n = 38)

One-year assessment
Analyzed (n = 163) 
Total lost: 18.5% 

One-year assessment
Analysed (n = 234) 

Total lost: 22% 

Reasons: Refusal (12); moved to another
city (19); child death (1); child given for
adoption (1); maternal illness (1) 

Reasons: Refusal (10); moved to another
city (24); genetic illness (2); child death 
(1); maternal death (1)  

Figure. Trial sample profile (S~ao Leopoldo, Rio Grande do Sul, Brazil, 2001/2002).
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population and partially explained by
the effect of the intervention pro-
gram. Aside from income, various ma-
ternal factors (eg, high intake of
sweets, lower age, living alone) and
the number of older siblings have
also been associated with a high in-
take of sugar-rich, low-nutrient foods
in infants.5 A thorough understand-
ing of the risk factors associated with
early feeding behavior is essential to
the proper development of strategies
that may be applied to promote
healthful feeding practices for
mothers.

The intervention group presented
a higher frequency of exclusive breast-
feeding and lower consumption of SD
and LD foods compared with the con-
trol group. These data suggest that ex-
clusive breastfeeding up to 6 months
may promote a lower intake of SD
and LD foods. A recent national sur-
vey in Brazil showed that 23.3% of
the infants were exclusively breastfed
up to 4 months and 9.3% up to 6
months.47 It is well documented that
exclusive breastfeeding and adequate
introduction of complementary foods

during the first year of life are of par-
ticular importance because this is a pe-
riod of high nutritional needs and the
child's ability to respond to nutri-
tional interventions is great.48 A re-
cent study found that infants who
were fed solid foods at or before 4
months of age had a tendency to eat
fatty or sugary food at 12 months of
age.49 Dietary patterns from 9 to 24
months change quickly, considering
the transition in infant diet, and it is
considered a period of high vulnera-
bility for nutrition deficiencies.50,51

The positive effect of reducing
early table sugar intake (< 6 months)
was not maintained at 12 to 16
months, most likely because of the
mothers' habit of adding sugar to
milk and other liquids as a cultural
behavior in Brazil.52 Therefore, this re-
sult suggests that this behavior should
receive more attention from the
professionals who provide dietary
counseling for mothers during first 2
years of their child's life.

As with any intervention study in
humans, our study has some limita-
tions. First, it was not possible to iden-

tify mothers who received nutritional
counseling from other health profes-
sionals during the study period. How-
ever, we compared the frequency of
infants who received regular health
service in the first year of life and did
not find any differences between con-
trol and intervention groups. In addi-
tion, mothers may have been aware of
the group to which they belonged be-
cause they received dietary advice and
were visited regularly, which may
have posed a threat to internal valid-
ity because of social desirability bias.
To minimize such bias, the research
assessments were carried out by field-
workers who did not provide the in-
tervention. However, it would have
been impossible to blind participants
in such a study involving dietary
counseling.53 This intervention pro-
gram was delivered during home
visits, and therefore the intervention
group received more attention and
interaction than the control group,
and thus it is possible that a Haw-
thorne effect occurred. Moreover, the
dietary data analyzed in this study
were not obtained by quantitative
methods. Despite these limitations,
we are confident that our data allow
us to draw solid conclusions regarding
the effect of the nutritional education
program study on childhood eating
habits.

The results of our study are of par-
ticular importance for maternal/child
policies developed in countries under-
going the nutrition transition. Briefly,
the nutrition transition is a constella-
tion of changes in diet and activity
that follow economic development
and contribute to the ‘‘double
burden’’ in which chronic disease co-
exists with acute and infectious dis-
ease.20-22 For example, eating habits
have shifted from a high intake of
fruits and vegetables to a high intake
of foods rich in energy and fat.54 In
fact, the nutrition transition is consid-
ered to be one of the main factors
promoting obesity in Brazil.25 None-
theless, we were unable to determine
whether the consumption of SD and
LD foods influenced the development
of overweight in children, given the
short duration of our study. Further
studies are warranted to determine
a relationship between intake of
energy-dense foods and obesity
because others have established a pos-
itive association between energy-

Table 2. Frequency and Relative Risk of Energy-Dense Food Consumption at 12 to
16 Months in the Intervention Group Compared With the Control Group

Intervention
(n ¼ 161)

Control
(n ¼ 229)

RR (95% CI)n % n %
Consumption in the
previous month

Candies 102 63.4 171 74.7 0.85 (0.74–0.98)*
Soft drink 118 73.3 190 83.0 0.88 (0.79–0.99)*
Table sugar 151 93.8 219 95.6 0.98 (0.93–1.03)
Honey 52 32.3 114 49.8 0.65 (0.50–0.84)*
Cookies 112 69.6 201 87.8 0.79 (0.71–0.89)*
Chocolate 81 50.3 160 69.9 0.72 (0.60–0.86)*
Salty snacks 113 70.2 187 81.7 0.86 (0.76–0.97)*
LD foods groupa 57 35.4 129 56.3 0.62 (0.49–0.80)*
SD foods groupa 27 16.8 83 36.2 0.46 (0.31–0.68)*

Early introduction
Honey (< 6 mo) 32 19.9 98 42.6 0.47 (0.33–0.66)*
Table sugar (< 6 mo) 97 60.2 167 72.0 0.84 (0.72–0.97)*
Soft drinks (< 10 mo) 74 45.7 138 60.0 0.76 (0.62–0.93)*

CI indicates confidence interval; LD, lipid dense; RR, relative risk; SD, sugar
dense.
*P< .05; aSD group: childrenwho had eaten all the following foods during the last
month: candies, soft drinks, table sugar, and honey. LD group: Children who had
eaten all the following foods during the last month: salty snacks, cookies, and
chocolate.
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dense food intake and obesity among
older children.55,56

IMPLICATIONS FOR
RESEARCH AND
PRACTICE

In conclusion, the dietary counseling
program was associated with reducing
the early introduction of foods such as
table sugar, honey, and soft drinks
and resulted in a lower proportion of
infants who consumed SD and LD
foods. This dietary counseling was
also effective in increasing the propor-
tion of children exclusively breastfed
for 6 months and breastfed up to 12
months33 and in reducing the preva-

lence of caries among infants.57 The
implementation of this program does
not require structural changes within
the economic and social patterns of
the families. The mothers and care-
givers improved the feeding practices
delivered to their infants after the die-
tary advice provided during home
visits. The results presented in this ar-
ticle may significantly increase the
importance of implementing the Ten
Steps guidelines among health policy
makers in each municipality in Brazil.
To apply this program broadly, it is
necessary to replicate the results with
health workers or community agents.
Currently, a new randomized trial
study, funded by the Brazilian Minis-
try of Health, is being carried out

to evaluate the effectiveness of the
training program for health workers
to provide the dietary counseling
to mothers in health care service
sites supported by the Brazilian
government.
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