
Long-term Effectiveness of Maternal Dietary
Counseling in a Low-Income Population:
A Randomized Field Trial

WHAT’S KNOWN ON THIS SUBJECT: Recent systematic reviews
revealed that educational dietary interventions were effective in
improving nutritional status and food consumption in the first
year after birth. We are not aware, however, of studies in
developing countries that have evaluated their long-term
effectiveness.

WHAT THIS STUDY ADDS: This randomized trial revealed that, in
a low-income population, the delivery of home-based maternal
counseling focusing on breastfeeding and complementary feeding
during the first year of children’s lives significantly improved the
lipid profile at 7 to 8 years old.

abstract
OBJECTIVE: To assess the impact of dietary counseling given to mothers
during the first year of infants’ lives on food consumption, nutritional
status, and lipid profile of the children up to 7 to 8 years old.

METHODS: The randomized trial was conducted with 500 mothers who
gave birth to full-term infants with birth weight $2500 g between
October 2001 and June 2002 in São Leopoldo, Brazil. Mothers were
randomly assigned to intervention (n = 200) and control groups (n =
300) and those in the intervention group received counseling on
breastfeeding and complementary feeding by 12 fieldworkers on 10
home visits during the first year of children’s lives. Blinded
fieldworkers assessed dietary and anthropometric data at 12 to 16
months, 3 to 4 years, and 7 to 8 years and lipid profiles at 3 to 4 years
and 7 to 8 years old. The lipid profile was the primary outcome.

RESULTS: Of the 500 recruited children, 397 underwent the 12- to 16-
month, 354 the 3- to 4-year, and 315 the 7- to 8-year assessment. The
energy-dense foods intake was significantly lower in the intervention
group at 12 to 16 months and 3 to 4 years old. At 3 to 4 years, serum
lipid levels did not differ between groups. At 7 to 8 years, high-density
lipoprotein levels were 0.11 mmol/L higher (0.00 to 0.20), and
triglycerides concentration was 0.13 mmol/L lower (20.25 to 20.01)
in intervention children but only among the girls. Overweight/obesity
rates did not differ between groups.

CONCLUSIONS: Dietary counseling for mothers during infancy de-
creased the energy-dense foods consumption and improved lipid
profile. Pediatrics 2012;129:e1477–e1484
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A growing body of evidence suggests
that feeding practices during the first
year after birth provide the basis for
food habits in childhood and tend to
track later in life.1–3 Therefore, the es-
tablishment of unhealthy food habits is
of great public health concern because
poor diet quality can promote both mi-
cronutrient deficiency4 and overweight
in children5 and may be related to the
future occurrence of chronic diseases.6

Interventions to promote healthy diets in
early lifemay therefore have the potential
to influence health patterns throughout
one’s lifetime.

Systematic reviews have revealed that
educational interventions focusing on
complementary feeding practices were
effective in improving nutritional status
and food consumption in the first year
after birth.7,8 We are not aware, how-
ever, of studies in developing countries
that have evaluated their long-term ef-
fectiveness. Our objective for this study
was to assess the impact of dietary
counseling given to mothers during the
first year of infants’ lives on food con-
sumption, nutritional status, and lipid
profiles of children up to 7 to 8 years old.
Furthermore, we aimed to verify whe-
ther the intervention influenced boys
and girls differently, considering biolo-
gical differences in relation to the out-
comes and the evidence that there are
different responses to dietary interven-
tions between genders.9

METHODS

The main hypothesis was that the in-
tervention would improve lipid profile
at 3 to 4 and 7 to 8 years old. Secondary
hypotheses were that the intervention
would (1) reducesugar- and lipid-dense
foods consumption and improve fruits
and vegetables intake and (2) decrease
overweight/obesity rates up to 7 to 8
years old in both genders.

This trial was conducted with mothers
who gave birth to full-term ($37weeks)
infants with birth weight $2500 g

between October 2001 and June 2002 in
São Leopoldo, Brazil. HIV-positivemothers
and infants with congenital malforma-
tion were not eligible for the study.
Study protocol was approved by the
Ethics Committee of the Universidade
Federal de Ciências da Saúde de Porto
Alegre, and informed consent was ob-
tained at study entry.

Fieldworkers recruited the mothers at
the maternity wards in a hospital that
attendsto low-incomepopulations.A total
of 500 participantswere recruited,which
constituted 89.5% of all invited mothers.
An investigator not involved in the re-
cruitment conducted the randomization
procedure. Mothers who agreed to par-
ticipate were sequentially included in a
listbasedontheir timeofdelivery,grouped
in blocks of 5, and their names were se-
parated in opaque, sealed envelopes. Two
mothers from each block were randomly
assigned to the intervention group,
whereasother3motherswereallocated
to the control group. The fieldworkers
received 8 hours of practical training.

Intervention

The intervention consisted of dietary
advice about breastfeeding and com-
plementary feeding based on the “Ten
steps for healthy feeding for Brazilian
children from birth to 2 years of age”
(Table 1).10 The counseling was carried
out by 6 couples of undergraduate stu-
dents in nutritional sciences in home
visits to the mothers within 10 days of
the child’s birth,monthly up to 6months,
and with subsequent visits at 8, 10, and
12 months. Each visit addressed 1 of the
“Ten Steps” and lasted ∼40 minutes.
Mothers from the control group were
interviewed twiceduring thefirst yearof
children’s lives for data collection only.
The study did not interfere in the rou-
tines of pediatric visits of both groups.

Data Collection

Fieldworkers not involved in the inter-
vention andunaware of groupallocation

collected data at 6 months, 12 to 16
months, 3 to 4 years, and 7 to 8 years
after birth in home visits. The second
interviewwas planned to be carried out
when each child reached 12 months of
age but was extended up to 16 months
for logistical reasons; nevertheless, 82%
of the children were assessed between
12 and 13.9 months old. Monthly, 10% of
the questionnaires were selected ran-
domly and followed up with telephone
calls to the mothers to verify the au-
thenticity of the data.

Identification and data required for lo-
cating the family in the community were
collected at the time of recruitment.
Gender, birth weight, and length were
obtained from hospital records. Socio-
economic characteristics were assessed
when the children had reached an age of
6 months by face-to-face interviews with
mothers. When the childrenwere 12 to 16
months, the mothers were asked if their
infants had received regular health care
services during the first year after birth.
At that time, measurements of mothers’
weight and height were taken to gauge
the prevalence of maternal overweight.11

Dietary Data

Fruits, vegetables, and lipid- and sugar-
dense foods consumption was assessed
through dietary recalls. At 12 to 16
months, one 24-hour dietary recall was
collected for each child. At 3 to 4 and 7 to
8 years old, two 24-hour dietary recalls
were collected on 2 nonconsecutive
days, and the mean values were used in
the analyses. To quantify food portion
size, pictures were used to illustrate
standardhouseholdmeasurements,such
as teaspoons, tablespoons, and cups.
TheNutritionSupport software (Nutwin
1.5 [Federal University of São Paulo,
São Paulo/Brazil]) was used to convert
average sizes in grams to different mea-
surements and to estimate energy intake
from the selected foods.

The grams of intake of all fresh, dried,
canned,andcookedfruitsandvegetables
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were analyzed in 1 continuous variable.
Fruitsandvegetables juicesandpotatoes
were not included in the analyses.

The energy intake of foods with high
contents of lipids and sugar in the com-
position was analyzed in 2 continuous
variables. Highly processed meat (ham,
mortadella, salami,sausage), friedsnacks
(suchasFrenchfries),chips,filledcookies,
andchocolateweredefinedas lipid-dense
foods. Gelatin, candies, fruit-flavored juice

powder, and soft drinks were classified
as sugar-dense foods. These foodswere
chosen based on the results of a study
conducted in Brazil, which indicated
which foods were most commonly pres-
ent in the dietary habits of children.10 Two
children were excluded from the analy-
ses at 12 to 16 months and 1 at 3 to 4
years after being flagged as outliers
(converted standard scores of the energy
intake of +5 or beyond).

Anthropometric Measurements

At 12 to 16 months, children were
weighed naked by using a portable
digital scale (Techline, São Paulo, Bra-
zil), and length was measured by using
an infant stadiometer (Serwital Inc,
Porto Alegre, Brazil). At 3 to 4 and 7 to 8
years, children were directly weighted
barefoot and wearing light clothes by
using a digital scale (Techline) to the
nearest 0.1 kg, and height was mea-
sured with the children standing straight
by using a stadiometer (SECA, Hamburg,
Germany) to the nearest 0.1 cm. BMI-for-
age z scores (BMIzs) were estimated
based on the World Health Organization
standards.12,13 Two children with BMIz
. +5 were excluded from the analyses.
Children were classified as overweight
and obese when BMIz was.+1 and .
+2, respectively.

Lipid Profile

Venous blood samples were obtained
from the right arm after an overnight
fast at 3 to 4 and 7 to 8 years old.
Analyses were performed at the labo-
ratory of Cardiology Institute of Rio
Grande do Sul by blinded technicians.
Total cholesterol (TC), high-density li-
poprotein (HDL), and triglyceride con-
centrations were measured with an
automatic analyzer (Cobas Integra, São
Paulo, Brazil). Low-density lipopro-
tein (LDL) was calculated according to
Friedewald’s formula (all triglyceride
concentrations were ,4.52 mmol/L).14

The sample size was previously cal-
culated to estimate the impact of the
intervention on the exclusive breast-
feeding duration. A sample of 363 in-
fants was estimated to detect a 65%
increase in the frequency of exclusive
breastfeeding up to 4 months in the in-
tervention group (80% power and a of
.05), considering a 21.5% frequency of
exclusive breastfeeding up to 4 months
in the control group. Although the sam-
ple size was not based on the outcomes
of this study, we calculated that a sample

TABLE 1 Dietary Intervention Summary: The “Ten Steps for Healthy Feeding for Brazilian Children
From Birth to 2 Years of Age” and the Main Counseling Strategies Applied During Each
Home Visit

Ten Steps for Healthy Feeding for Brazilian
Children From Birth to 2 Years of Age

Main Counseling Strategies Applied
During Each Home Visit

Step 1: Exclusive breastfeeding up to 6 mo. Mothers were advised to guarantee the posterior
milk during the breastfeeding meals and
not to give tea, water, or pacifiers.

Step 2: After 6 mo, mothers should
gradually introduce complementary
foods and continue breastfeeding
up to 2 y or more.

The mothers were informed that infants change
their responses to new foods because
their familiarity with the food increases
with repeated exposure (8 to 10 exposures).

Step 3: Complementary foods should be
given 3 times a day (cereals, beans,
fruits, and vegetables) if the child is
breastfed, and 5 times a day if not.

Mothers received a list with all the most common
foods of each of the 3 group sources:
(1) carbohydrate; (2) protein, and (3) vitamins
and minerals. They received different recipes
to the preparation of meals with 1
food of each group. Mothers were advised
not to use bottles.

Step 4: The mealtimes should be adjusted
to the children’s internal cues of
hunger and satiety.

Mothers were advised that snacks between
main meals should be avoided, even juices
or others common sugar sweetened beverages,
and that caregivers should be aware of
child’s appetite.

Step 5: New foods should gradually get
thicker up to the time when the child is
able to eat a family meal. Complementary
foods should not be liquefied like a soup.

Mothers were advised to smash properly the
cooked meal and to offer it in a thick
consistency, allowing infants the
opportunity to a varied sensory
taste in each meal.

Step 6: A large variety of healthy foods
should be given daily to guarantee
the intake of different nutrients.

Mothers were counseled to choose different
foods of the same food groups in each
meal and to stimulate the consumption
of table foods.

Step 7: The consumption of different
fruits and vegetables should be
stimulated daily.

Mothers were counseled to take into account
the season to purchase fruits and vegetables
and to avoid giving fruit juices.

Step 8: Sugar, sweets, soft drinks, salty
snacks, cookies, and processed
and fried foods must be avoided.

Mothers were advised against the addition
of sugars (sugarcane, honey) in fruits,
porridge, juices, milk, or other liquids and
against offering soft drinks, sweets,
and salty snacks.

Step 9: Good hygiene practices in food
preparation and handling.

Mothers were advised to wash their
hands before meal preparation and
to properly preserve foods before
giving to infants.

Step 10: Adequate feeding patterns
during child illness.

Mothers were advised to offer easily
accepted foods for infants during
the sickness to prevent malnutrition.
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of 128 children would allow the detection
of a difference in HDL levels between
groups of 0.15mmol/L (effect size of 0.50),
considering an SD of 0.3, with power of
80% and statistical significance of 5%.

Statistical Analyses

Analyses were performed by intention
to treat and by gender and using SPSS
16.0 (SPSS Inc, Chicago, IL). Student’s
t test was used to evaluate the effect
of the intervention on independent con-
tinuous variables. Nonnormally distrib-
uted variables were log-transformed. If
the distribution remained nonnormal
after the transformation, Mann-Whitney
tests were used with the nontrans-
formed values. Despite the use of log-
transformed variables in the analyses,
untransformed values were presented
in tables for clinical interpretation. The
result was expressed through mean
differences and 95% confidence inter-
vals (95% CIs). Frequencies were com-
pared by using x2 tests, and the effect
size was expressed by relative risks
(RRs) with 95% CI. A P value of,.05 was
considered significant.

RESULTS

Among the 500 initially recruited chil-
dren, 397underwent the12- to16-month,
354 the 3- to 4-year, and 315 the 7- to
8-year assessment (Fig 1). No difference
was found between children who were
lost in the follow-up and those who
remained at 7 to 8 years of age re-
garding weight at birth (3349.66 493.7
g versus 3366.9 6 457.7 g, P = .75),
length at birth (48.9 6 2.1 cm versus
48.76 2.0 cm, P = .47), maternal age at
child’s birth (25.2 6 5.7 years versus
26.16 6.8 years, P = .28), maternal level
of education (6.7 6 2.6 years versus
6.8 6 2.7 years, P = .81), and annual
family income (US$ 3505.3 6 2574.7
versus US$ 3743.1 6 2478.9, P = .44).

We noted an even balance between in-
tervention and control groups in the dis-
tribution of the baseline characteristics

(Table 2). Differences in the sample of
some variables were due to factors
such as incomplete information, in-
correct dietary recall, and refusal for
blood sampling.

At 12 to 16 months, the lipid-dense
foods energy intake was lower in the

intervention than in the control group
for both genders, and the consumption
of sugar-dense foods was lower in the
intervention children but only among
girls (Table 3). At 3 to 4 years, the en-
ergy intake from sugar-dense and lipid-
dense foodswas lower in the boys from

FIGURE 1
Trial profile of participation in the randomized controlled trial from recruitment of mother–child pairs
through the assessment at 7 to 8 years of age.

TABLE 2 Family and Child Characteristics According to the Group

Characteristics Total N a Intervention Group Control Group

Birth weight in g, mean (SD) 390 3380.6 (471.7) 3350.1 (461.1)
Maternal schooling, mean (SD) 396 6.6 (2.7) 6.8 (2.7)
Annual family income in US$, mean (SD) 395 3451.8 (2346.6) 3796.2 (2595.6)
Boys, n (%) 397 93 (56.0) 130 (56.3)
Maternal employment, n (%) 391 59 (35.8) 75 (33.2)
Maternal overweight, n (%)b 377 83 (52.5) 91 (41.6)
Health care follow-up at first year after birth, n (%) 393 85 (51.8) 103 (45.0)
a Total N indicates the number of responses recorded for each characteristic.
b BMI $ 25.
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the intervention group, as compared
with those from control, without dif-
ferences among the girls (Table 3). The
impact of the intervention on food
consumption was not sustained up to 7
to 8 years old. Fruits and vegetables
intake did not differ significantly be-
tween groups (Table 3).

There were no significant differences
between groups in overweight and
obesity rates during the entire trial
(Table 4). At 3 to 4 years, serum lipid
levels did not differ between groups for
both genders. At 7 to 8 years, HDL levels
were 0.11 mmol/L higher, and triglyc-
erides concentration was 0.13 mmol/L
lower in the intervention children, as
compared with the control children but
only among the girls (Table 5).

DISCUSSION

Our findings revealed that home-based
dietary counseling given to mothers
during thefirst yearof infants’ liveswas
effective in reducing children’s energy-
dense food consumption in the first
years after birth and in improving girls’
lipid profiles at 7 to 8 years of age.

The findings support the assumption
that providing counseling to mothers
can modify their choices regarding the
foods they offer to their children. Al-
though there are numerous factors
linked to eating behavior (including
income, food costs and advertising15,16)
mounting evidence demonstrates that
maternal attitudes and beliefs have
a direct effect on a child’s food intake.17

Decreasing the consumption of energy-
dense foods could yield tremendous
public health benefits as studies
indicate such food’s association with
micronutrient deficiencies, overweight,
and risk factors for cardiovascular dis-
eases.18–21 An unexpected finding was
that boys from the intervention group
significantly lowered their intake of
sugar-dense foods, as compared with
boys from the control group at 3 to 4
years but not at 12 to 16 months. WeTA

BL
E
3

In
te
rv
en
tio
n
Ef
fe
ct

on
Fo
od

Co
ns
um

pt
io
n
at

12
to

16
m
o,
3
to

4
y,
an
d
7
to

8
y

12
to

16
m
o

Di
ffe
re
nc
e
(9
5%

CI
)

3
to
4
y

Di
ffe
re
nc
e
(9
5%

CI
)

7
to
8
y

Di
ffe
re
nc
e
(9
5%

CI
)

In
te
rv
en
tio
n

Co
nt
ro
l

In
te
rv
en
tio
n

Co
nt
ro
l

In
te
rv
en
tio
n

Co
nt
ro
l

Bo
ys

n
=
21
0

n
=
19
5

n
=
17
4

M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
Li
pi
d-
de
ns
e
fo
od
s,
kJ

a
95
.4

20
0.
8

19
6.
2

37
5.
3

2
10
0.
8
(2

15
3.
0
to
2
23
.1
)b

60
5.
0

77
0.
2

81
7.
5

92
3.
4

2
21
2.
5
(2

49
2.
5
to
2
45
.3
)b

87
0.
2

76
0.
6

99
9.
9

86
3.
9

2
12
9.
7
(2

35
3.
5
to
17
8.
0)

Su
ga
r-
de
ns
e
fo
od
s,
kJ

a
53
.5

16
9.
4

60
.2

13
0.
5

2
6.
7
(2

47
.6
to
33
.8
)

36
4.
8

25
6.
0

49
9.
9

40
5.
4

2
13
5.
1
(2

23
5.
2
to
2
33
.9
)b

30
6.
8

27
1.
3

37
1.
2

35
9.
8

2
64
.4
(2

16
3.
8
to
41
.8
)

Fr
ui
ts
an
d
ve
ge
ta
bl
es
,g

a
81
.2

66
.5

90
.6

82
.5

2
9.
4
(2

33
.5
to
11
.4
)

14
5.
9

13
6.
6

15
2.
0

13
2.
8

2
6.
1
(2

44
.8
to
32
.7
)

12
6.
4

10
2.
3

11
2.
9

97
.3

13
.5
(2

16
.5
to
43
.5
)

Gi
rl
s

n
=
15
0

n
=
14
9

n
=
13
0

M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
M
ea
n

SD
Li
pi
d-
de
ns
e
fo
od
s,
kJ

a
51
.8

15
2.
2

18
0.
7

36
8.
6

2
12
8.
9
(2

22
2.
2
to
2
34
.0
)b

68
1.
5

74
5.
5

76
0.
6

80
3.
3

2
79
.1
(2

33
3.
0
to
17
5.
0)

78
0.
3

72
8.
0

94
3.
5

84
5.
1

2
16
3.
2
(2

42
4.
9
to
12
1.
2)

Su
ga
r-
de
ns
e
fo
od
s,
kJ

a
36
.8

86
.2

74
.4

15
1.
0

2
37
.6
(2

80
.6
to
2
5.
7)

b
45
4.
8

41
5.
0

44
6.
4

32
1.
7

8.
4
(2

11
0.
9
to
12
7.
4)

31
8.
8

21
9.
6

38
4.
5

39
6.
2

2
65
.7
(2

17
6.
2
to
56
.7
)

Fr
ui
ts
an
d
ve
ge
ta
bl
es
,g

a
96
.2

64
.1

94
.8

86
.7

1.
4
(2
3.
6
to
26
.4
)

14
6.
6

10
6.
1

16
4.
0

15
8.
8

2
17
.4
(2

62
.8
to
28
.0
)

13
7.
7

98
.0

13
5.
2

11
1.
5

2.
5
(2

34
.9
to
39
.8
)

a
M
an
n-
W
hi
tn
ey

te
st
w
as

us
ed
.

b
Va
lu
es

fr
om

in
te
rv
en
tio
n
gr
ou
p
w
er
e
si
gn
ifi
ca
nt
ly
di
ffe
re
nt

fr
om

th
os
e
of
th
e
co
nt
ro
lg
ro
up

(P
,

.0
5)
.

ARTICLE

PEDIATRICS Volume 129, Number 6, June 2012 e1481



believe that the effect observed in
preschool-aged children indicates that
the improvement in feedinghabits started
in the first year after birth but that
bias in data collection, small amount
of change, or type II b error may have
prevented us from finding a statistically
significant result.

The impactof the interventiononenergy-
dense food consumption was not ob-
served at 7 to 8 years. This finding may
be related to the increased autonomy of
older children regarding their food
choices. School children have many
opportunities to eat without parental
supervision and can more easily ac-
cess foods in their social environ-
ment.22 Although studies emphasize

the importance of promoting health
during early childhood,23,24 training
older children in self-regulatory skills
regarding their food choices and con-
ducting interventions that penetrate
school settings may be of equal impor-
tance to the maintenance of healthy
feeding habits throughout one’s lifetime.

The intervention was not effective in
enhancing the consumption of fruits
and vegetables. There are 2 potential
explanations for this result. First, en-
couraging the intake of fruits and veg-
etablesmay beamore difficult guideline
to be followed by mothers because
toddlers have a genetically determined
predisposition to dislike bitter and sour
tastes and present a tendency to avoid

novel foods, especially fruits and vege-
tables.25 Secondly, qualitative studies
have revealed that the relatively high
cost of fruits and vegetables may be
a barrier to the consumption of these
foods in economically disadvantaged
populations such as the ones that live
where this study was conducted and
therefore can limit the scope of inter-
ventions.26,27

The intervention’s lack of impact on
overweight rates is not surprising. The
Ten Stepswere drawn up, and the study’s
design was planned ∼10 years ago. At
that time, despite the fact that under-
nutrition rates had already fallen,28 na-
tional guidelines were still focused on
the prevention of insufficient weight gain

TABLE 4 Intervention Effect on Overweight and Obesity at 12 to 16 mo, 3 to 4 y, and 7 to 8 y

12 to 16 mo 3 to 4 y 7 to 8 y

Intervention Control Intervention Control Intervention Control

Boys n = 223 n = 192 n = 175
n % n % RR (95% CI) n % n % RR (95% CI) n % n % RR (95%CI)

Overweighta,b 30 32.3 44 33.8 0.95 (0.65 to 1.39) 16 19.3 20 18.3 1.05 (0.58 to 1.89) 24 31.6 26 26.3 1.20 (0.75 to 1.91)
Obesityb,c 6 6.5 10 7.7 0.84 (0.31 to 2.22) 4 4.8 4 3.7 1.31 (0.33 to 5.09) 12 15.8 9 9.1 1.73 (0.77 to 3.90)

Girls n = 173 n = 152 n = 133
Overweighta,b 29 39.7 40 40.0 0.99 (0.68 to 1.43) 17 25.8 18 20.9 1.23 (0.68 to 2.19) 16 29.1 19 24.4 1.19 (0.67 to 2.10)
Obesityb,c 10 13.7 11 11.0 1.24 (0.55 to 2.77) 7 10.6 3 3.5 3.04 (0.81 to 11.31) 7 12.7 8 10.3 1.24 (0.47 to 3.22)

There were no differences between intervention and control groups.
a BMIz . +1.
b x2 test was used.
c BMIz . +2.

TABLE 5 Intervention Effect on Lipid Profile at 3 to 4 y and 7 to 8 y

3 to 4 y Difference (95% CI) 7 to 8 y Difference (95% CI)

Intervention Control Intervention Control

Mean SD Mean SD Mean SD Mean SD

Boys n = 185 n = 172
TC, mmol/La 3.23b 0.67 3.37b 0.68 20.14 (20.32 to 0.07) 4.16 0.72 4.22 0.67 20.04 (20.27 to 0.14)
LDL, mmol/La 1.76b 0.61 1.87b 0.59 20.11 (20.28 to 0.06) 2.55 0.63 2.57 0.57 20.02 (20.19 to 0.17)
HDL, mmol/La 1.16 0.25 1.20 0.29 20.04 (20.12 to 0.03) 1.24 0.27 1.30 0.29 20.06 (20.14 to 0.03)
TC/HDLa 2.89b 0.81 2.92b 0.89 20.03 (20.28 to 0.21) 3.46 0.84 3.35 0.65 0.11 (20.11 to 0.34)
Triglycerides, mmol/La 0.65b 0.23 0.61b 0.23 0.04 (20.02 to 0.10) 0.75b 0.29 0.74b 0.31 0.01 (20.07 to 9.10)

Girls n = 141 n = 132
TC, mmol/La 3.48b 0.65 3.44b 0.67 0.04 (20.19 to 0.26) 4.41 0.76 4.28 0.69 0.13 (20.11 to 0.39)
LDL, mmol/La 1.91b 0.60 1.91b 0.61 0.00 (20.20 to 0.20) 2.78 0.66 2.68 0.60 0.10 (20.32 to 0.11)
HDL, mmol/La 1.18 0.28 1.16 0.26 0.02 (20.07 to 0.11) 1.30 0.31 1.19 0.27 0.11 (0.00 to 0.20)c

TC/HDLa 3.02b 0.66 3.04b 0.71 20.02 (20.07 to 0.11) 3.53 0.75 3.69 0.87 20.16 (20.44 to 0.13)
Triglycerides, mmol/La 0.65b 0.23 0.69b 0.38 20.04 (20.15 to 0.06) 0.69b 0.24 0.82b 0.42 20.13 (20.25 to 20.01)c

TC/HDL, total-to-HDL cholesterol ratio.
a Student’s t test was used.
b These variables were log-transformed for the analyses.
c Values from intervention group were significantly different from those of the control group (P , .05).
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and micronutrient deficiencies during
infancy. As the prevalence of child-
hood obesity in Brazil has signifi-
cantly increased in recent years29

and its importance for the develop-
ment of cardiovascular diseases has
been acknowledged, population-based
preventive strategies focused on en-
ergy balance and weight control have
begun to be developed and implemen-
ted in the country’s primary health care
services. Nevertheless, girls in the in-
tervention group presented lower se-
rum triglyceride levels and higher HDL
values than girls in the control group at
7 to 8 years of age. These changes may
be at least partly explained by the
effects of the intervention on breast-
feeding practices and food consumption
in the first year after birth, as shown by
our previous30 and current studies. Al-
though they were controversial, studies
that examined associations between
infant feeding and risk factors for
cardiovascular diseases revealed that
breastfeeding duration had an effect on
blood cholesterol levels later in life, but
few assessed the influence of diet
quality.31–33 Although modest, the mag-
nitude of the difference in HDL and tri-
glyceride levels between groups may
have important clinical implications. In
adults, a 1% increase in HDL is associ-
ated with a 2% to 3% decrease in cor-
onary heart disease risk.34 RR for
cardiovascular disease (with respect to
a 1 mmol/L increase in serum triglyc-
erides) was reported as 1.14 (95% CI:
1.05–1.28).35

The same effect was not observed
among boys, suggesting that different
causal pathways may operate among
boys and girls.36 This difference be-
tween genders cannot be explained
by different adherence to the dietary
counseling because energy-dense food
intake was significantly lower in both
boys and girls in the intervention group
compared with those in the control

group. Hence, differences in body com-
position, physical activity patterns,
and divergent hormonal status al-
ready presented by school-aged chil-
dren should be considered to be
additional explanations for the dif-
ferent serum lipid responses to the
intervention.9

Our study has some limitations. First,
the large rate of loss during follow-up
draws attention. Our losses, mainly
due to families moving to an unknown
address, are similar to those of studies
involving follow-up of people living in
large low-incomeurbanareasandwere
almost always beyond our control. The
similarity in baseline characteristics
between the people who were lost and
those who remained in the trial as well
as the similar proportion of losses in
each group, though, suggest that se-
lection bias is unlikely to be a problem.
The greater initial loss of controls was
foreseen during the study’s conception,
most likely being attributable to the
longer period between hospital dis-
charge and their first home contact.
Secondly, we are not aware of other
possible dietary advice that themothers
could have received during the trial;
however, we showed that the pro-
portion of infants who received regular
health care services in the first year
after birth was similar between groups.
Thirdly, mothers may have been aware
of the group to which they belonged
and this may have posed a threat to
internal validity due to social desira-
bility bias because it is not possible to
blind patients in studies that evaluate
dietary advice. To minimize such bias,
the assessments were carried out by
fieldworkers who were not involved
with the intervention. Furthermore,
this intervention was carried out dur-
ing home visits, and it was impossible
to separate the effect of the coun-
seling from the influence of the visits
themselves.

Because this trial evaluated many out-
comes related to feeding practices and
health, a final potential problem is that
our findings may be due to chance
within the context of multiple hypoth-
esis testing. Because the hypotheses
were defined a priori, the results were
biologicallyplausible,and the impacton
feeding practices was consistent with
our previous findings,30 this possibility
appears remote. It is also important to
note that the sample size was not cal-
culated based on the current study’s
outcomes, and our sample may not be
sufficiently able to detect smaller effect
sizes. The Ten Steps guidelines are
culturally sensitive, and the effective-
ness of this intervention should be
evaluated in the context of the low-
income populations in which it was
tested.

This trial revealed that the promotion of
healthy eating in the first year after
birth through the delivery of dietary
counseling during home visits to
mothers was effective in improving
some early feeding practices and lipid
profiles at 7 to 8 years of age. The result
provides evidence supporting the
assumption that interventions that
disclose appropriate knowledge and
information are essential in altering
inappropriate feeding behaviors, and it
highlights the importance of the first
year after birth as a critical window for
the establishment of habits that will
influence health patterns throughout
one’s lifetime. Subsequent follow-up of
this cohort will be relevant in evaluat-
ing whether the beneficial effects of the
intervention persist over a longer pe-
riod of time. Further studies are war-
ranted to determine what types of
educational programs could be bene-
ficial in helping to reduce obesity rates.
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