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Abstract
Objective: To evaluate the consumption of processed foods and their association with socioeconomic, demographic and environmental characteristics.
Design: Cross-sectional study.

Setting: Through home interviews a pre-coded questionnaire was applied, containing data relating to food consumption and socioeconomic, demographic and
environmental characteristics. Subjects: Children (n=376) between six months and two years old assisted by the Family Health Program in Guarapuava, Parana -
Brazil. Results: Of the 15 industrialized foods eaten more often, 8 were correlated together: artificial juice powder, soda, candy, lollipop, potato chips, margarine,
refined sugar and bologna. It was found that this group of food is consumed, on average, 10 days per month. The factors that were significantly associated with
increased consumption of these foods were: maternal age under 25 years, maternal education less than eight years, more than 4 people in the household, presence of
other children in the household and household income per capita between 0.5 and 1 minimum wage.

Conclusions: It is evident that the early introduction of processed foods among young children is influenced by socio-economic, demographic and environmental

factors.

Introduction

The first years of a child’s life are characterized by rapid growth
and development of psycho-motor and neurological skills. During
this period, adequate food intake, capable of meeting the nutritional
needs, ensures the child reaches all its biological potential. Breast milk
should be the only source of nutrients for infants up to six months.
From that period, the introduction of new foods in a child’s diet should
complement the qualities and functions of human milk by providing
adequate amounts of nutrients and energy [1-4]. In addition to
ensuring the additional supply of energy and nutrients, supplementary
feeding gives children the development of eating habits. Through new
flavors, aromas, colors and textures, the child establishes their food
preferences, that impact dietary habits and practices, as well as health
and nutrition throughout life [5-8].

Complementary food nutritional adequacy is essential in preventing
morbidity and mortality among children represented by respiratory
and gastrointestinal infections, nutritional deficiencies, malnutrition
and overweight [9]. The appropriate complementary feeding
should contain foods rich in energy and micro-nutrients, without
contamination. According to the Brazilian guidelines on healthy eating
for children under two years, consumption of sugar, coffee, canned,
fried foods, soft drinks, candies, and treats should be avoided. Children
tend to give preference to food the way they are presented initially, so it
is recommended that foods be minimally processed and contain sugar
and sodium only in its natural composition. The large supply and variety
of processed foods directly affects the population’s food consumption,
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resulting in the formation of a feeding pattern in children who get used
to eating high-calorie foods, high in fats, simple sodium and sugars,
devoid of essential nutrients such as vitamins, minerals and fiber. These
poor eating habits formed in childhood may reflect the emergence of
chronic diseases such as obesity, diabetes, cardiovascular disease and
hypertension in adulthood [2,3,6,10,11].

Surveys conducted in Brazil show the early introduction of fluids
and food in the first year of life [9,11,12], reflecting on a dietary pattern
characterized by inadequate food and poor quality [13]. In particular,
the consumption of processed foods, among Brazilian children, is high.
Among children under one year of age, the most commonly consumed
processed foods are soft drinks, coffee, biscuits and snacks. Among
children 6-59 months, there is a high frequency of eating biscuits,
sweets, soft drinks and snacks. Processed foods are often offered to
children as a way to supplement breast milk or even the replacement of
breastfeeding, highlighting the development of unhealthy eating habits
from childhood [9,11-13].

Knowing the food profile of children under two years allows the
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subsidization of public policies to ensure food and nutrition security
of this population. Thus, this study aimed to evaluate the consumption
of processed foods and their association in relation to socioeconomic,
demographic and environmental characteristics of children between
six months and two years old assisted by the Family Health Program in
Guarapuava, Parand - Brazil.

Methods

This study is part of a larger project entitled “Promotion of
breastfeeding and complementary feeding: A randomized intervention
study”. It is an analytical observational study in cross-sectional manner
conducted in 25 health centers in the urban area of Guarapuava, district
of south-central region of the Parana state, Brazil.

For the sample selection the number of children assisted by the
Family Health Program in 25 health centers in the urban area of
the municipality was considered. The following parameters for the
sample design were considered: prevalence of the phenomenon under
investigation equal to 0.5 (because prevalence of the phenomenon in
the population was unknown), sampling error of 5 percentage points
more or less and confidence level of 95% , reaching a number of 332
children. After, it was estimated the effect of the 1.2 design reaching
up to 399 children. It was increased by 20% in the sample in order
to compensate possible losses or refusals to participate by mothers,
totalled 479 children.

In total, 426 children between 0 and 23.9 months and their
biological mothers linked to the Family Health Program (PSF) in force
in the municipality 20 took part in the study?. In this study, the data
presented are for children between 6 and 23.9 months, covering 376
children, representing 88.2% of the total survey sample.

Data collection was carried out at the homes of pre-selected families
who received visits from community health workers. After signing the
free and informed consent, mothers were interviewed by a previously
trained team.

The data collection instrument was a questionnaire with 105
variables related to socioeconomic, demographic, environmental,
health and food consumption. Sampling procedures and data collection
are described in detail in another publication [14].

The frequency of food consumption questionnaire (FFCQ) was
applied to parents and people responsible for the children and covered
139 types of food, distributed among the food groups: (a) cereals,
tubers; (b) fruit and their juices; (c) vegetables and legumes; (d) meat
and eggs; (e) milk and dairy products: (f) processed foods. The FFCQ
contained 60 processed foods mentioned in the pilot study. The
consumption frequency categories analyzed in this study were: a) every
day; b) 4 to 6 times per week; ¢) 1 to 3 times per week; d) 2 to 3 times
per month; e) 1 once a month; f) never or almost never. Some other
variables incorporated in the survey were: age and mother’s marital
status, mother’s education, mother’s paid work, minimum wage per
capita, received guidance on breastfeeding, if child receives breast
milk, breastfeeding duration, receiving another type of milk during
breastfeeding, number of people in the household, presence of other
children in the household.

Once collected, the data was entered in duplicate form in the
Software Epi Info 6.04 which subsequently were tabulated in Excel 2007
program. We conducted a first analysis of the data of food consumption
frequency and found that among the 60 processed foods present in the
questionnaire, 15 were consumed more frequently by children, and
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such foods were considered for subsequent statistical analysis.

Eating frequencies of the 15 processed products were analyzed
by constructing frequency distribution tables, plots and using
correlations. We used the polychoric correlation coefficient to quantify
the correlations between variables and a basis for the realization of the
factor analysis, because this coefficient is better suited in data analysis
expressed in ordinal scale [14]. In addition, in order to jointly assess the
eating frequency of the 15 most frequent food, we resorted to the use
of multivariate analysis, more specifically, the factor analysis [15]. In
the implementation of factor analysis the factor loads and other model
parameters were estimated by the method of principal components
and the determination of the number of factors was based on the
percentage of the total explained variance and the method proposed by
Kaiser [16]. A varimax rotation was applied in order to obtain a factor
structure with simpler interpretation. Factor scores were calculated for
each child considering the monthly approximate frequency of each of
15 foods their calculation, through the average frequency among those
foods which have higher loads in the factor of interest.

Once calculated the scores for the factor of interest, we proceeded
with the calculation of its mean and standard deviation at different
levels of the other variables (socioeconomic, demographic and health).
Trying to circle the fact of a higher overall frequency of consumption
according to the child’s age, scores adjusted for the child's age were
calculated. A possible marginal relationship between eating frequency
and other variables was assessed by applying the t test or analysis of
variance, according to the number of groups under comparison.
For joint evaluation of the relationship between food frequency and
other variables, a multiple linear regression model was fitted using as
dependent variable the score of eating frequency. The accompanying
variables to be inserted in the model were those that showed themselves
significant at 10% in the tests performed in the previous step. Residual
analysis was performed to investigate the assumptions of the model.
All the analysis were performed using the statistical software R [17,18].

The study was approved by the Research Ethics Committee at
the Health Center (CCS) - of the State University of Central West
(UNICENTRO), Notion No° 1760/2006.

Results

In the selected sample most mothers are between 20 and 35 years
of age (66.9%), are married or have a stable relationship (83.1%), have
between 4 and 8 years of education (40.1%), not working (71.9%),
living with a household income per capita less than 0.5 minimum
wage (80.8%). Most children are male (54.1%), and the percentage of
children under 6 months, 6-11 months, 12-17 months and greater than
18 months account for 11.8%, 25 8%, 33.8% and 28.6%, respectively.

Figure 1 shows the frequency of consumption of the 15 most
commonly consumed processed foods. The original frequencies were
re-grouped in order to allow for simplified viewing and interpretation
of results. Foods are ranked in decreasing order according to the
number of children who consume them at least once a month. It is
possible to see that industrialized yogurt, refined sugar and simple
cookies are the processed foods that are mostly eaten with a minimum
monthly frequency and margarine, tea, and petit suisse are the foods
consumed less frequently among the 15 considered. However, the
frequency of daily consumption indicates, prominently, that refined
sugar is the food most consumed by the largest number of children,
followed by simple cookies and artificial juice powder. At the other
extreme, food consumed with less daily frequency in the group of the
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Figure 1. Frequency distribution of consumption of the 15 foods more consumed.
Table 1. Polychoric correlation matrix.
Beverage Soda Candy Lollipop Chips | Sweet Simple Salt and water Tea |Yogurt| Petit Instant Marga Refined Bologna
Cookie | Cookie Cracker Suisse  Noodle | rine Sugar
Beverage 1 0,33 | 0,38 0,36 0,29 0,23 0,04 0,04 0,10 = 0,08 | -0,07 0,2 0,26 0,35 0,31
Soda 0,33 1 0,45 0,44 0,23 0,04 0,03 0,02 0,07 | 0,39 0,02 0,22 0,29 0,36 0,32
Candy 0,38 0,45 1 0,79 0,41 0,05 -0,02 0 0,19 | 0,14 | 0,05 0,20 0,40 0,44 0,48
Lollipop 0,36 044 | 0,79 1 039 | 0,10 | 0,01 0,10 0,12 030 0,05 021 0,44 0,47 0,42
Chips 0,29 0,23 | 041 0,39 1 0,02 0,06 0,13 0,17 = 0,18 0,06 0,24 0,28 0,30 0,32
Sweet 0,23 0,04 | 0,05 0,10 0,02 1 0,72 0,35 0,06 = 0,19 0,11 0,18 0,16 0,25 0,17
Cookie
Simple Cookie 0,04 0,03 -0,02 | 001 006 0,72 1 0,23 005 024 | 0,12 0,08 | -003 0,17 0
Salt and water Cracker| 0,04 002 0 0,10 | 0,13 035 | 0723 1 0,14 016 0,08 | 0,1 0,20 0,07 0,23
Tea 0,10 0,07 | 0,19 0,12 0,17 0,06 0,05 0,14 1 0,02 0,01 0,11 0,18 0,25 0,19
Industrialized Yogurt 0,08 0,39 | 0,14 0,30 0,18 0,19 0,24 0,16 0,02 1 0,08 0,25 0,17 0,22 0,19
Petit Suisse -0,07 0,02 | 0,05 0,05 0,06 0,11 0,12 0,08 0,01 0,08 1 0,09 0,02 0,13 0,13
Instant Noodle 020 022 020 021 024 018 | 008 0,11 0,11 025 0,09 1 0,15 0,30 0,21
Margarine 026 029 040 @ 044 | 028 0,16 | -0,03 0,2 0,18 017 | 0,02 | 0,5 1 0,39 0,40
Refined Sugar 0,35 036 044 = 047 | 030 | 025 @ 0,17 0,07 025 022 013 03 0,39 1 0,30
Bologna 0,31 0,32 | 0,48 0,42 0,32 0,17 0 0,23 0,19 | 0,19 0,13 0,21 0,40 0,30 1

15 most frequently consumed foods are: soda, bologna, chips and petit
suisse.

Based on the values of polychoric correlations presented in Table
1 calculated for the frequencies of consumption for each pair of food,
it is observed that most of the correlation is positive, indicating the
consumption of the same set. The highest correlations are found
between the consumption of candy and lollipop (0.79) and simple
sweet cookies and cookies like Maria (a very common cornstarch
biscuit) (0.72), indicating overall, the more frequent consumption of
these foods, the more frequent will be the consumption of the others as
well. Much of the other correlations are between 0.3 and 0.5.

The jointly correlated foods were best expressed through the
application of factor analysis, which grouped the 15 foods on a set of
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four factors, as shown in Table 2. Four retained factors can explain,
together, 56% of data variability, very significant percentage considering
that there are originally 15 variables. Furthermore, it is possible to
observe that most of the commonalities are over 50%, indicating that
the four factors formed are able to explain quite satisfactory most
of the original variables. In this process, one factor stood out as the
most explanatory, contemplating, according to the associated factor
loads, the following eight foods: artificial juice powder, soda, candy,
lollipop, potato chips, margarine, refined sugar and bologna, which
proved jointly and positively correlated. This factor is related to a poor
diet, given the associated foods, expressing that such foods are offered
jointly for children.

Based on the results of the factor analysis, we proceeded with the
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Table 2. Rotated factor matrix for the 15 processed foods.

Food Factor | Factor | Factor | Factor Communalities
1 2 3 4

Beverages 0.587 0.55
Soda 0.683 0.58
Candy 0.826 0.70
Lollipop 0.825 0.68
Chips 0.547 0.36
Margarine 0.578 0.45
Refined Sugar 0.639 0.47
Bologna 0.596 0.51
Sweet Cookie 0.906 0.85
Simple Cookie 0.883 0.79
Salt and Water Cracker 0.409 = 0.511 0.50
Tea 0.646 0.46
Yogurt 0.447 0.58
Petit-Suisse 0.771 0.61
Instant Noodle 0.304 0.27
Eigenvalues 4.186 1952 | 1.156 @ 1.068

% Total variance explained 0,261 | 0,134 | 0,084 | 0,079

Accumulated % of the total| 0,261 | 0,395 = 0,479 | 0,557
variance explained

Table 3. Descriptive statistics and tests for factor scores (first factor) by the co-variables.

Variable Situation n Mean (sd) p-value
Mother's years of study Less than 4 55 0,80 (6,26) 0,038
Between4and 8 | 144 | 0,63 (5,51)
Over 8 176 | -0,78 (5,24)
Mother's age Under 25 191 0,73 (5,57) 0,009
25 years or more 185 | -0,75 (5,40)
Number of people in the house 1-4 219 | -0,56 (5,13) 0,018
5-7 128 | 0,46 (5,76)
8 or more 29 2,23 (6,69)
Number of Children 1 223 | 0,65 (5,69) 0,005
2 153 | -0,95 (5,17)
Minimum wage per capita <0,5 MW 287 0,38 (5,62) <0,001
0,5to 1 MW 48 -3,20 (3,70)
> MW 11 | -1,55(3,60)

consumption of score calculation of the group of 8 foods covered by
the first factor for each child, allowing the discovery of the average
monthly consumption (approximate) of these foods. Based on the
approach discussed in the methodology there was an average frequency
of consumption of the eight foods that make up the first factor, which
equals 10.07 days per month. That is, we have it that approximately the
mentioned foods are consumed on average 10.07 days per month.

Based on the scores adjusted by age of the child, we have, marginally,
according to results presented in Table 3, the frequency of consumption
of the eight industrialized foods, is related to the mother’s education (p
= 0.038), the mother’s age (p = 0.009), the number of people living in
the home (p = 0.018), to the presence of another child in the house
(p = 0.005) and per capita household income (p = <0.001). The same
analysis showed no statistical significance between the consumption
of processed foods and the marital status of the mother, the maternal
work, guidance received on breastfeeding, receiving breast milk,
duration of breastfeeding and the receipt of other types of milk during
breastfeeding.

Following it was analyzed, at the same time, the relationship
between the average monthly frequency of processed foods and the
explanatory variables, identified as significant according to the Table 3,
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from the adjustment of a multiple linear regression model. Thus, the
variables selected were: the child’s age, per capita household income,
mother’s age and the presence of another child. Once the model was
adjusted, it proceeded with the diagnosis, since it was found that one
of the assumptions required for such a model (the homogeneity of the
error variance) was not met. One possible cause for this is the greater
spread of feeding frequencies to children from families with per capita
income below 0.5 minimum wage in relation to others. This was solved
by using the least squares method considered in the model adjustment,
using as consideration the inverse of the variance of eating frequencies
in each level of minimum wage per capita.

Based on the results of the multiple linear regression model, shown
in Table 4, it is possible to see that the feeding frequency, of the group
of the eight industrialized foods indicated by the first factor of factor
analysis, increases as the child grows older (p <0.001). Another relevant
result is that the food frequency was lower for children whose families
have per capita income between 0.5 and 1 minimum wage in relation
to who have an income below 0.5 minimum wage (p <0.001). Maternal
age and the presence of other children in the home were also associated
with the frequency of consumption. Children whose mothers are older
than 25 had a lower eating frequency compared with those who have
mother under 25 years (p = 0.013). The eating frequency of children
who do not live with other (s) child (ren) in their home was also lower
compared to those living with other (s) child (ren) (p = 0.001).

Discussion

The guidelines established on healthy eating for Brazilian children
recommend avoiding the consumption of processed foods, especially
in the first two years of life [2,3]. The consumption of these foods,
according to some studies, is influenced by factors such as age and
maternal education and family income [9,10]. In this study a strong
correlation between and statistically significant association with the
child’s age, educational level and maternal age, number of people
residing in the home, presence of other children in the household and
per capita household income. The introduction and the frequency of
consumption of processed foods by children are directly related to the
child’s age. As age increases, the percentage of children consuming
processed foods rises and increase the frequency of their consumption.
Early consumption of food influences children’s food preferences, that
impact on dietary habits and practices, as well as health and nutrition
throughout life [3,6,19].

Refined sugar is consumed daily by over half of the population
investigated. It is common to add sugar in the food preparations for
young children, especially in liquid preparations such as milk, tea
and juices, as shown in another study [10]. Excessive consumption of
sugar, in addition to changing the taste of children, is associated with
the emergence of various diseases such as dental caries, diabetes and
obesity.

Processed foods such as simple cookies, artificial juice powder,

Table 4. Summary for the multiple linear regression fitted for the factor scores.

Coefficient Estimate Standard Statistical test (t) p-value
error
Intercept 2.00 0.96 2.10 0.036
Age (months) 0.66 0.06 11.86 <0.001
SMP (0.5-1) -3.01 0.65 -4.64 <0.001
SMP (> 1) -1.18 1.29 -0.92 0.358
Maternal age (> 25) -1.37 0.56 -2.48 0.013
Child in the house (not) -1.56 0.57 -2.71 0.001
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Figure 2. Distribution of the average monthly rate of 8 directly correlated food (first factor from the factor analysis).

candy and margarine are also highlighted in reference to the daily
consumption. These results are equivalent to another study, which
investigated the food intake of 230 children in day care centers in
Brasilia - DF and found that the habitual consumption profile showed
up high in sugar and margarine and medium in biscuits and soda. The
authors observed the early introduction of refined sugar, snack, soda,
fast food, canned / processed meats and sweets/treats [20]. Similar
data were obtained by The Oliveira et al. [8], which analyzed the
complementary feeding of children in the first two years of life and also
identified an early start of complementary food consumption and an
increase of refined sugar consumption with increasing age.

As for the frequency of weekly consumption, it could ascertain a
high intake of lollipop, instant noodles, industrialized yogurt and soda.
These data are similar to those recorded by Caetano et al. [13], observed
that the processed foods are provided to children in the very beginning,
referring also to a high frequency of weekly consumption of biscuits,
instant noodles, candy, artificial juice, soda and food semi-ready.

Analysis of the results showed that processed foods are strongly
correlated, especially between the consumption of sweets and lollipops
and between the consumption of Maria cookies (cornstarch cookie
brand) and sweet biscuit. In addition, there was the discovery of the
direct relationship between the consumption of refined sugar, artificial
juice powder, soda, candies, lollipops, potato chips, margarine and
bologna, expressing mutual supply of these foods to children, with
an average monthly frequency of 10 days, indicating a pattern of
unsatisfactory consumption of the nutritional standpoint since they
are highly caloric foods rich in saturated fat and simple carbohydrates.
These food consumption data can support themselves on the reports
published by the National Household Budget Survey (2008-2009) that
61% of people have excessive consumption of sugar, 82% of people
have excessive consumption of saturated fat and more than 70% of
the population consume amounts in excess of the maximum tolerable
intake for sodium, confirming the large percentage of inadequate
nutrition of the population, which also affects the construction of
dietary patterns of children in early childhood [21].

The association between dietary intake and socioeconomic,
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demographic and environmental factors showed that increased
maternal education can have a protective effect against the consumption
of processed foods, once the eating frequency is lower for children
whose mother has more than 8 years of study. The research conducted
by Wen et al. [22] found that maternal education had an important
correlation with food patterns of young children, as mothers who had
a low education level tended to feed their infant with “High sugar/
fat/protein” diet at age 12 months. Smithers et al. [23] also found that
higher maternal education was associated with healthier patterns at 6
and 12 months, and reverse association were found with unhealthier
patterns. The results found by Molina et al. [24] showed that low
maternal education increases the child’s chances of consuming a poor
diet. According to the PNDS 2006 children under five years have a
lower risk of exposure to obesity with increased maternal education
[12]. It can be assumed that these findings indicate a lack of access to
adequate information or even the slightest guidance in distinguishing
what is healthier.

This study also revealed that maternal age is another factor
significantly associated with the consumption of processed foods,
indicating that mothers over the age of 25 years seem to offer less of
these foods to their children, a result corroborated by another study
[25], where the age of the parents was positively associated with
vegetable intake among their children.

Studies on the consumption of processed foods do not follow a
specific form of research, so do not have strictly comparative data. But
household budget surveys-based studies have provided information
on food consumption and have shown an increasing trend in the
purchase of processed foods. Assessing the relationship between food
consumption and per capita income, it was found that families with
higher incomes had a lower consumption of manufactured goods
in relation to families with income below half a minimum wage per
capita. The data found by Jong et al. [26] shows that family income
influences on the type of foods™ pattern. According to the authors,
children of lower incomes had high adherence to unhealthy food
patterns. Dietary intake of processed products seems to decrease as the
number of persons residing in the household decreases. Other relevant
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association is a relationship between the frequency of consumption
and the presence of more children in the household. According to the
research, the presence of another child in the same household increases
intake of processed products, suggesting a higher exposure to this type
of food. In this sense, others studies also found association between
the presence of other children and ‘confectionaries and sweetened
beverages’ foods’ pattern [5,19,27].

In conclusion, the results of this study look to the possibility of
major changes in the pattern of infant feeding and indicate the direct
influence of the context in which the child is placed in the consumption
of processed foods. Thus, the need for intervention in the eating habits
of this population through the public health services is verified, through
strategies such as the Family Health Program. In addition, being able
to contribute to the modification of inadequate feeding practices and
encouraging the promotion of healthy eating at a young age, providing
an improvement in the population’s quality of life.
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