363
ORIGINAL

http://dx.doi.org/10.1590/1678-98652018000400002

MARKERS OF CONSUMPTION AND CONSTIPATION CHILD

Markers of healthy eating habits, water
intake, and constipation in children
between 4 and 7 years of age

Marcadores de alimentação saudável, ingestão de
água e constipação intestinal em crianças de
4 a 7 anos de idade
Cristiana Santos ANDREOLI1

0000-0001-8765-3896

Sarah Aparecida RIBEIRO-VIEIRA

2

0000-0002-0304-2711

Poliana Cristina de Almeida FONSÊCA

3

Ana Vládia Bandeira MOREIRA

4

Sônia Machado Rocha RIBEIRO

5

0000-0002-8875-5154

0000-0001-6899-7378
0000-0002-9296-0011

Sylvia do Carmo Castro FRANCESCHINI5

0000-0001-7934-4858

ABSTRACT
Objective
To evaluate the association between diet and constipation in children between four and seven years of age.
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Methods
A cross-sectional study with 152 children between 4 and 7 years of age residing in Viçosa, Brazil. Constipation
was defined in accordance with the Rome IV diagnostic criteria. Dietary habits were evaluated based on the
frequency of food intake using a food diary for three days. Dietary analysis considered foods deemed healthy
and unhealthy which could be associated with constipation, as well as the children’s consumption of fruits and
vegetables. The amounts of fiber and water consumed were also rated as adequate or inadequate. As part of the
analyses, Student’s t-test and the chi-square test were performed with a significance level of p<0.05.
Results
The prevalence of constipation was 32.2%. Constipation was more common among children who did not
consume fruits (p=0.020) or greens (p=0.002), as well as among children who consumed “instant” chocolate
drinks (p=0.033). An association was found between the frequent consumption of fried food (p=0.020), a daily
water intake lower than 600mL, and constipation (p=0.028).
Conclusion
Unhealthy eating habits among children, such as the lack of fruit and greens intake and the consumption of
“instant” chocolate drinks and fried foods, were found to be positively correlated with constipation. The low
fruit and vegetable consumption observed herein reflects the need for changes in children’s eating habits and
the implementation of measures to promote the intake of healthy foods.
Keywords: Child. Constipation. Feeding behaviour. Food Consumption.

RESUMO
Objetivo
O estudo visa avaliar a associação do consumo alimentar de crianças de quatro a sete anos de idade com
constipação intestinal.
Métodos
Foi realizado estudo transversal com 152 crianças de 4 a 7 anos, residentes em Viçosa, Minas Gerais, Brasil. A
constipação intestinal foi identificada de acordo com os critérios de Roma IV. Avaliou-se o consumo alimentar
por meio da frequência de consumo de alimentos e do registro alimentar de três dias. Na análise do consumo
alimentar selecionaram-se os alimentos marcadores de alimentação saudável e não saudável que poderiam
estar associados à constipação, além do consumo agrupado de frutas, verduras e legumes. Verificou-se ainda
adequação do consumo de fibras e ingestão de água. Nas análises, foram realizados os testes t-Student e quiquadrado, considerando-se como significância estatística p<0,05.
Resultados
A prevalência de constipação foi de 32,2%, sendo maior entre as crianças que não consumiam frutas (p=0,020)
e verduras (p=0,002) e consumiam achocolatados (p=0,033). Houve associação entre a constipação (p=0,028) e
o consumo frequente de frituras (p=0,020), ingestão diária de água inferior a 600mL.
Conclusão
Hábitos não saudáveis das crianças, como a baixa ingestão de frutas e verduras, e o consumo de achocolatado
e frituras, contribuíram para a associação positiva com a constipação. O baixo consumo de frutas, verduras e
legumes revela a necessidade de alteração dos hábitos alimentares das crianças, bem como da implantação de
ações para incentivo ao consumo de alimentos saudáveis.
Palavras-chave: Criança. Constipação intestinal. Comportamento alimentar. Consumo de alimentos.

INTRODUCTION
Functional intestinal constipation is a common
childhood health problem that affects the quality
of life of children and families. The worldwide
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prevalence of functional constipation has been
increasing, being widely variable according to
the country [1,2]. In the studies performed with
children in Brazil, the prevalence of constipation
presented a wide variation, from 14.7% to 38.8% [3].
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Currently, changes in dietary patterns,
coupled with an increased consumption of ultraprocessed foods and a low consumption of highfiber foods [4], mainly fruits and vegetables,
have contributed to an increase in overweight
children [5], to an emergence of chronic diseases
[4,6] and for the development of functional
disorders of the gastrointestinal tract [5,7].
Studies evaluating the dietary intake
of children with constipation generally assess
the intake of macronutrients and fibers [810]. It is already known that fiber and water
consumption help prevent constipation in adults
[11,12], however, there have been few studies
that evaluate water intake [8,13] in children and
indefinite results regarding fibers [14,15].
Considering the importance of healthy
eating habits in childhood for the prevention
of chronic noncommunicable diseases in adult
life, the objective of this study was to evaluate
the association between the dietary habits of
children between four and seven years of age
and intestinal constipation.

METHODS
It is a cross-sectional study with children
who are part of a retrospective cohort of birth in
the city of Viçosa, in the state of Minas Gerais,
Brazil. The children were followed up through
the Programa de Apoio à Lactação (PROLAC,
Lactation Support Program) in the first year of
life and reassessed between the ages of 4 to 7
years. PROLAC is an Extension program of the
Universidade Federal de Viçosa (UFV, Federal
University of Viçosa) [16].
Data collection was done in the years
2015 and 2016 in the University Division of
Health, by previously trained post-graduate and
undergraduate students of Nutrition.
Children were recruited based on the
selection of PROLAC care records, according to
the following criteria: presence of identification
data that allowed to determine both the location
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of children and their birth dates, who should be
between four and seven years-old at the time of
the study. Children with endocrine, neurological
and intestinal abnormalities were not included
in the study.
Of the 298 children eligible to participate
in the study, 98 children were not located (due to
change of domicile) after at least three attempts
at home visits; 47 did not complete all stages
of the study or were not authorized by their
parents; 1 of the children passed away during
the development of this study. Thus, the study
population consisted of 152 children.
Food-frequency lists and three-day dietary
records were used to evaluate food consumption.
The three-day dietary records were handed to
the children responsible for filling them in, and
they were instructed to do so on alternate days,
with the inclusion of a weekend day. All records
were checked and reviewed by the researchers,
along with the parents or guardians.
The average energy consumption (Kcal/
day) and fiber intake in grams/day, referring to
the three days of registration, was determined
using the Dietpro software v5i (AS Systems,
Viçosa, Brazil). The consumption of food in
grams or milliliters was expressed based on a
diet of 1000 calories per day aiming to adjust
consumption according to the total energy
intake in the diet [17].
To evaluate the consumption of ultraprocessed foods, the NOVA classification [18]
was considered, and the percentage of caloric
contribution was calculated in relation to the
Total Energy Value (TEV) of the diet.
Adequacy of fiber intake was
calculated based on the international dietary
recommendations, which consider the following
formula as the minimum fiber intake per day:
the age of the child (years) plus 5g [age+5g/day]
[19].
The food frequency list consisted of ten
foods or preparations: fruits, greens, vegetables,
milk, legumes (beans), treats (candies, chewing
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gum, ready-made sweets), soft drinks or artificial
juice, fried foods, sausages (hot dog, sausage
and ham) and chocolate milk. The frequency
of consumption was related to habitual
consumption (last month) and the responses for
each food item were: number of times consumed
in the/per week, in the month, rarely and not
consumed. The first five foods were considered
markers of healthy eating habits, and the last
five were considered as markers of unhealthy
eating habits. In this study, the consumption
of a given food at least four days of the week
was considered as frequent consumption, as
proposed by Alves et al. [20].
In addition, the consumption of the fruitsand-vegetables group, obtained by the sum of
the daily intake (in grams), as recommended
by the World Health Organization (WHO), was
considered as the average of the three days and
no tubers were included [6]. The consumption of
the fruits-and-vegetables group was presented
according to the 75th percentile of each individual
food and group.
Regarding the child’s water intake, the
usual water intake (mL)/day was investigated,
considering a 200mL glass as a standard
measure [14].
Constipation was identified according
to the criteria of Rome IV [21]. In addition, the
Bristol Scale was used to check stool consistency.
The scale classifies stool into seven categories
ranging from hard (1,2), normal (3,4,5) and soft
(6,7) stool [22,23].
In the statistical analysis, the normality of
the variables was evaluated by the shapiro wilk
test. The Student’s t-test was used to compare
the mean energy intake (Kcal/day) and the fiber
intake (grams/day). The chi-square test was
applied to compare the markers of eating habits,
fruits-and-vegetables group and fiber adequacy
between the two constipation groups. Statistical
analyzes were performed in the Stata 13.0
software (Stata Corporation, College Station,
Texas, United States), considering a statistical
significance of p<0.05.
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Parents or guardians read and signed
the informed consent form for participation in
the research. This research was approved by the
Human Research Ethics Committee of the UFV
(892.476/2014).

RESULTS
Of the 152 children evaluated, 54.6%
(n=83) were males, with mean age of 5.9 years
(Standard Deviation [SD] 0.95). The Total Energy
Value (TEV) was 1470.5Kcal/day for the group
with constipation and 1508.7Kcal/day for
the group without constipation, with ultraprocessed foods being responsible for 37.9%
and 34.6%, respectively, in the eating habits,
without differences between both groups
(p=0.171). Regarding the adequacy of fiber
intake, 69.0% of the children met the daily
dietary recommendation of fiber intake 5g
[age+5g/day], and no difference was observed
in adequacy between children with and without
constipation (p=0.3319).
When observing the prevalence of
constipation among children according and the
consumption of foods considered as markers of
healthy eating habits (Table 1), there was a high
prevalence of constipation among children who
did not consume fruit (p=0.020) and vegetables
(p=0.002). Although not statistically significant,
the prevalence of constipation among children
who did not consume vegetables (50.0%) and
legumes (66.7%) was also high.
Regarding the consumption of prevalence
of foods considered as markers of unhealthy
eating habits, it was observed that the prevalence
of constipation among children who consume
treats (53.8%), soft drinks (41.7%), fried foods
(33.1%) and chocolate milk (34.7%) was
elevated, however, only the consumption of
chocolate milk was associated with constipation
(p=0.033). We also identified that 55% (n=27)
of the children who consumed chocolate milk
daily (7 days/week) had constipation.
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Table 1. Prevalence of intestinal constipation according to the consumption of food considered as markers in children between 4 and
7 years-old. Viçosa (MG), Brazil, 2015-2016.
Markers

Consumption/intake
Yes (%)

No (%)

p*

Healthy
Fruits

30.6

80.0

0.020

Greens

28.1

64.7

0.002

Vegetables

31.2

50.0

0.220

Legumes

31.5

66.7

0.198

Milk

32.4

25.0

0.754

Treats

53.8

30.2

0.081

Soft drinks

41.7

31.4

0.466

Fried food

33.1

20.0

0.635

Sausages

32.2

33.3

0.924

Chocolate milk

34.7

0

0.033

Unhealthy

Note: *Chi-square test.

Constipation was identified in 32.2%
(n=49) of the children, and 60.0% of children
who did not eat fruits had stool types 1 and 2
(p=0.017), according to the Bristol stool scale.
Table 2 shows the distribution of the
frequent consumption of healthy and unhealthy
food markers among the evaluated children.
When analyzing food considered as markers
of healthy eating habits, we highlight the high
proportion of children with constipation who
consumed fruits (47%) and vegetables (51%)
less frequently.

some fruits-and-vegetables group consumption
<200g/day, way below the daily dietary
recommendations (Table 3).
In relation to water intake, the mean water
intake (mL/day) was higher than 3 cups (600mL),
and daily intake levels which were lower than
600mL were associated with constipation
(p=0.028).

DISCUSSION

In relation to the frequent consumption
of unhealthy foods, it was observed that there
was an association between the consumption
of fried foods (p=0.020), chocolate milk
(p=0.049) and constipation (p=0.020). Expressive
proportions of children with constipation who
frequently consumed treats (30.6%), soft drinks/
industrialized juices (38.8%), and chocolate milk
(67.0%) were identified.

The results showed that the prevalence
of constipation was higher among children
who did not consume fruits and greens and
consumed chocolate milk. In addition, the frequent
consumption of foods considered as markers of
unhealthy eating habits was high, especially in
children with constipation, demonstrating the
importance of evaluating markers of healthy and
unhealthy eating habits in the etiopathogenesis
of constipation in childhood.

It was verified that 3.5% of children
did not consume anything of the fruits-andvegetables group during the three days and
more than 70.0% of the children presented

In the study by Lee et al. [10], who evaluated
the prevalence of constipation among preschool
children, it was observed that the mean fruit
consumption and the fruit, vegetable and cereal
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Table 2. Consumption of food considered as markers according to the presence of intestinal constipation in children between 4 and 7
years-old. Viçosa (MG), Brazil, 2015-2016.
Intestinal constipation
Markers

Yes (n=49)

p*

No (n=103)

n

%

n

%

<4

23

47.0

35

34.0

>4

26

53.0

68

66.0

<4

25

51.0

49

47.5

>4

24

49.0

54

52.5

<4

19

38.8

42

40.8

>4

30

61.2

61

59.2

<4

07

14.3

12

11.6

>4

42

85.7

91

88.4

<4

4

8.2

8

7.8

>4

45

91.8

95

92.2

<4

34

69.4

74

71.8

>4

15

30.6

29

28.2

<4

30

61.2

64

62.7

>4

19

38.8

38

37.3

<4

45

91.8

102

99.0

>4

4

8.2

01

1.0

<4

44

89.8

99

96.1

>4

5

10.2

4

3.9

<4

16

32.6

51

49.5

>4

33

67.4

52

50.5

Healthy
Fruits
0.124

Greens
0.691

Vegetables
0.814

Milk
0.646

Legumes
0.933

Unhealthy
Treats
0.755

Soft drinks
0.857

Fried food
0.020

Sausages
0.123

Chocolate milk
0.049

Note: *Chi-square test. Frequent (>4 days/week); less frequent (<4 days/week).

group showed lower levels in the group of
children with constipation. A population-based
study with 7 to 12 year-old children in Taiwan
[2] identified a higher prevalence of constipation
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in children who consumed vegetables and fruits
less frequently.
In the present study, the consumption
of the fruits-and-vegetables group was low
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Table 3. Consumption of fruits, greens and vegetables in children between 4 and 7 years-old, according to the presence of intestinal
constipation. Viçosa (MG), Brazil, 2015-2016.
Constipation
Markers

Yes (n =45)

p*

No (n =100)

n

(%)

n

(%)

<p75**

33

73.3

72

72.0

>p75

12

26.7

28

28.0

<p75

35

77.8

77

77.0

>p75

10

22.2

23

23.0

<p75

35

77.8

73

73.0

>p75

10

22.2

27

27.0

<p75

33

73.3

75

75.0

>p75

12

26.7

25

25.0

Fruits
0.868

Greens
0.918

Vegetables
0.542

Fruits-and-vegetables group

Note: *Chi-square test; Maximum percentage of unknown observations (n=8; 5,5%).

0.831

**

p75: percentile75; p75 fruits (100g/day); p75 greens

(15g/day); p75 vegetables (70g/day); p75 fruits-and-vegetables group (less than<200g).

(<200g/day), and 76% of the children consumed
less than half of the daily fruits-and-vegetables
group recommendation (>400g/day) [6]. These
findings demonstrate that the eating habits
of children in this age group is an issue to be
studied, regardless of any associations with
constipation.
Insufficient consumption of the fruitsand-vegetables group is among the top 10 risk
factors for the global incidence of diseases [6].
The high prevalence of a less frequent healthy
food intake observed in this study among
children with constipation is concerning,
especially in relation to fruits and vegetables,
which are fundamental components of a healthy
diet, since they contain micronutrients, fibers
and functional components. According to the
WHO [6], the consumption of foods from the
fruits-and-vegetables group can help prevent
chronic diseases in addition to protecting the
gastrointestinal tract.
Asakura et al. [9] in a study with children
carried out in Japan, when analyzing the local
diet, found that the increase of fiber through the

intake of fruits and vegetables was associated
with a lower prevalence of constipation. The
role of fibers in the prevention and treatment
of constipation is frequently discussed in several
studies with adults [10,11], however, there
is no established consensus regarding fiber
intake and constipation in children, probably
due to different study methodologies (the
use of different food tables and dietary fiber
recommendations that the ones used in the
study), leading to controversial results [9,10]. In
Brazil [24], in a study with children, the authors
found that the diet of children with constipation
had a lower amount of fiber, due to a lower
frequency of the presence of fruits and fruit juice
in the diet.
According to data from the Family Budget
Survey 2008-2009 [25], Brazilians are replacing the
consumption of healthy foods with high-energy and
ready-to-eat, industrialized food. The consumption
of ultra-processed foods compromises fiber
intake, and the ingestion of these foods is
directly associated with inadequate eating habits,
contributing to overweight and constipation
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[5,7]. In addition, the high contribution of
ultra-processed foods in the eating habits
of children is highlighted, regardless of the
presence of constipation, evidencing a poor
quality of food in terms of food and nutrients
representing a health risk [26].
In the present study, it was found that
frequent consumption of unhealthy food
considered as markers of unhealthy eating habits
was high among children with constipation.
However, it is noted that only the consumption
of fried foods and chocolate milk was associated
with constipation. In the study conducted in
India by Sujatha et al. [27], it was observed in
children that a higher consumption of junk food
(fried food) was associated with the presence of
constipation.
Corroborating these results, Shau et al.
[7] and Olaru et al. [28] found that the frequent
consumption of fast food and inadequate
eating habits are associated with constipation
[27]. Other authors [7,28,29] suggest that the
consumption of foods with high sugar, trans
fat, sodium levels, and the inadequate intake
of fruits and vegetables favor the increase in
prevalence.
Regarding water intake, it is noteworthy
that its association with constipation in children
is still controversial [2,14], partially because some
studies consider the intake of liquids (water and
other liquids) [10,15], rather to analyze them
separately [13,14] which compromises the
comparison of the results, and most importantly
due to the small number of studies [30] performed,
therefore, multicentric studies are needed to
clarify this information.
One limitation of this study was the
evaluation of food consumption through a
dietary record and a list of food frequency,
instruments that involve a possible bias of the
individual’s usual eating habits, due to memory
failure of the interviewee, which may lead to
over or underestimation of consumption [31].
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In addition, it was not possible to evaluate all
three-day records, as predicted, because of the
difficulties of returning these by the mothers.
And although the frequency list has not been
validated, the way it was elaborated allowed
to identify the intake of food considered as
markers of healthy and unhealthy eating habits
[32] and may better represent the habitual food
intake [33].

CONCLUSION
This is the first study to verify the positive
association of markers of healthy and unhealthy
eating habits with constipation in children.
Unhealthy habits such as not consuming
fruits, greens, the consumption of chocolate
milk and fried foods frequently contributed to
the association with constipation. Evaluation
through markers of healthy and unhealthy
eating habits allows the development of actions
that aim to improve the quality of life, as well as
to help children’s food and nutritional security.
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