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Introduction: children’s food habits have an influence on physical and mental health and should be monitored.
Objective: the purpose of this study was to determinate the association between children’s food habits (i.e., Mediterranean diet adherence),
anthropometric parameters and health-related quality of life (HRQoL) in Chilean schoolchildren.
Material and methods: girls (n = 282, 11.86 ± 0.82 years) and boys (n = 352, 12.02 ± 0.87 years) enrolled in public schools were included
in this study (n = 634). Body mass index (BMI), waist circumference (WC), waist-to-height ratio (WtHR), body fat (BF), nutritional level and HRQoL
were evaluated.
Results: the schoolchildren with high nutritional levels reported higher HRQoL (p = 0.018) and presented lower BMI, WC and WtHR (p < 0.001).
Likewise, according to the following questions: Have your parent(s) treated you fairly? and Have you felt full of energy? The schoolchildren with
high nutritional levels reported the major proportion in very and extremely answers (p < 0.001). The BMI was negatively correlated with HRQoL
(r = -0.33, p < 0.05). Beside, children’s food habits had significant correlation with HRQoL (r = 0.48, p = 0.002). The BMI (B = -0.41, 95%
CI = -0.55, 0.93, p = 0.001) and children’s food habits (B = -0.78, 95% CI = -0.09, -0.02, p = 0.002) reported associations with HRQoL.
Conclusion: in conclusion, the nutritional level (i.e., Mediterranean diet adherence) and BMI presented associations with HRQoL in Chilean
schoolchildren; therefore, it is important to consider these results and develop different strategies in schoolchildren to improve their nutritional
levels, as HRQoL represents a measure of happiness or satisfaction with life.

Resumen

Palabras clave:
Calidad de vida.
Escolares. Nivel
nutricional.

Introducción: los hábitos alimentarios de los niños influyen en su salud física y mental, por lo tanto, deben controlarse.
Objetivo: el propósito de este estudio fue determinar la asociación entre los hábitos alimentarios de los niños (adherencia a la dieta mediterránea),
los parámetros antropométricos y la calidad de vida relacionada con la salud (CVRS) en escolares chilenos.
Material y métodos: se incluyeron en este estudio (n = 634) niñas (n = 282, 11,86 ± 0,82 años) y niños (n = 352, 12,02 ± 0,87 años) inscritos en escuelas públicas. Se evaluaron el índice de masa corporal (IMC), la circunferencia de la cintura (CC), la relación cintura-altura (RCE),
la grasa corporal (GC), el nivel nutricional y la CVRS.
Resultados: los escolares con niveles nutricionales altos tuvieron una CVRS más alta (p = 0,018) y presentaron un IMC, CC y RCE más bajos
(p < 0,001). Del mismo modo, de acuerdo a las preguntas “¿te han tratado tus padres de manera justa?” y “¿te has sentido lleno de energía?”,
los escolares con altos niveles nutricionales obtuvieron la mayor proporción en respuestas muy y muy altas (p < 0,001). El IMC se correlacionó
negativamente con la CVRS (r = -0,33, p < 0,05). Además, los hábitos alimenticios de los niños tuvieron una correlación significativa con la
CVRS (r = 0,48, p = 0,002). El IMC (B = -0,41; IC 95% = -0,55, 0,93, p = 0,001) y los hábitos alimentarios de los niños (B = -0.78, IC 95%
= -0.09, -0.02, p = 0,002) reportaron asociaciones con la CVRS.
Conclusión: en conclusión, el nivel nutricional (es decir, la adherencia a la dieta mediterránea) y el IMC presentaron asociaciones con la CVRS
en escolares chilenos; por lo tanto, es importante tener en cuenta estos resultados y desarrollar diferentes estrategias en los escolares para
mejorar sus niveles nutricionales, ya que la CVRS representa una medida de felicidad o satisfacción con la vida.
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INTRODUCTION
Health-related quality of life (HRQoL) is a broad term generally
representing a measure of happiness or satisfaction with life (1)
and includes social, mental and physical well-being (2) as well
as other factors such as purpose, fulfilment, motivation, social
engagement, role, and participation in daily activities (3). In recent years, HRQoL has aroused the interest of the public health
community as a relevant measure related to childhood obesity
and lifestyle (4,5).
In contemporary society, food habits are one of the most frequent human behaviours, and healthy food habits generally have
a strong participative role in the overall state of well-being (6).
Science has reported that adherence to the Mediterranean diet
is associated with positive effects on specific components of
HRQoL and subjective happiness (7). Besides, it is also associated with physical and mental health status as well as HRQoL.
Likewise, children’s food habits have an influence on health in
later life, present associations with different factors of mental wellness (8), and can be protective factors for subjective
well-being in children (9). Therefore, children’s food habits
should be monitored.
Childhood obesity is a multifactorial health condition and is
associated with psychosocial alterations, including deficiencies
in social co-existence, with consequences for HRQoL (4,5). It has
been observed that obese children tend to have affective problems, which may negatively affect their academic performance
(10). Childhood obesity has come up as a threat to the physical
as well as the mental health of children and adolescents (11).
Therefore, the relationship between mental illness (i.e., HRQoL),
and obesity has been increasingly recognised in the paediatric
population. However, research exploring the association between
nutritional level and HRQoL in children has been inconsistent.
Therefore, the purpose of this study was to determinate the association between children’s food habits (i.e., Mediterranean diet
adherence), weight status and HRQoL in Chilean schoolchildren.
MATERIAL AND METHOD
This cross-sectional study included 634 schoolchildren, girls
(n = 282, 11.86 ± 0.82 years) and boys (n = 352, 12.02 ±
0.87 years) from four primary public schools in Chile selected
by convenience. The sample size is similar to previous studies
(12,13). Parents and guardians were informed about the study
and provided signed written consent for participation. Additionally,
all children gave their written assent on the day of the assessment.
The inclusion criteria were: a) presenting informed consent
of the parents and the assent of the participant; b) belong to
educational centres, and c) be between 10 and 13 years of
age. The exclusion criteria were having a musculoskeletal disorder or any other known medical condition, which might alter
the participant’s health and physical activity levels. Moreover,
schoolchildren with physical, sensorial or intellectual disabilities
were excluded.
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The investigation complied with the Declaration of Helsinki
(2013) and was approved by the Ethics Committee of Universidad
de La Frontera, Chile (DFP16-0013). The tests were explained to
all the participants before the study began.
MATERIAL
ANTHROPOMETRIC ASSESSMENT
The body mass index (BMI), calculated as the body mass divided by the square of the height in metres (kg/m2), was used to
estimate the degree of obesity. The body mass (kg) was measured
using a TANITA scale, model Scale Plus UM – 028 (Tokyo, Japan);
the children were weighed in their underclothes, without shoes,
and the height (m) was estimated with a Seca® stadiometer, model
214 (Hamburg, Germany), graduated in mm. The BMI is shown in
the growth table of the Centers for Disease Control and Prevention
(CDC), Overweight and Obesity, verifying the corresponding age
and the sex-related percentile. Child obesity is defined as a BMI
equal to or greater than the 95th percentile and overweight as a
BMI equal to or greater than the 85th percentile among children
of the same age and sex (14). The waist circumference (WC) was
measured using a Seca® tape measure model 201 (Hamburg,
Germany) at the height of the umbilical scar (15). The waist-toheight ratio (WtHR) was obtained by dividing the WC by the height
and was used as a tool for estimating the accumulation of fat in
the central zone of the body following international standards (16).
To measure the % body fat (BF), we used the tricipital fold and the
subscapular fold (Lange Skinfold Caliper,102-602L, Minneapolis,
USA) applying Slaughter’s formula (17)  ¢ : Girls: % B F = 1.33
(tricipital + subscapular) - 0.013 (tricipital + subscapular)2 - 2.5;
Boys: % BF = 1.21 (tricipital + subscapular) - 0.008 (tricipital +
subscapular)2 - 1.7.
The research assistant was submitted to the test-retest (n=
64, 10% of study sample) protocol to verify its technical measurement error with an intra-class correlation coefficient (ICC),
in WC (ICC = 0.94), tricipital fold (ICC = 0.91) and subscapular
fold (ICC = 0.91).
NUTRITIONAL LEVEL ACCORDING
CHILDREN’S FOOD HABITS
The children’s food habits were assessed by the Krece Plus test
(18), which is a tool to assess the eating pattern and the relationship with the nutritional status based on the Mediterranean diet.
The questionnaire has 15 items and the format assesses a set of
items about the food consumed in the diet. Each item has a score
of +1 or -1, depending on whether it approximates the ideal of the
Mediterranean diet. The total points are added, and according to
the score the nutritional status is classified as follows:
1. Low nutritional level: Less than or equal to 5.
2. Moderate nutritional level: From 6 to 8.
3. High nutritional level: Greater than or equal to 9.
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QUALITY OF LIFE
The HRQoL for Children and Young People was measured with
the KIDSCREEN-10 questionnaire (19). The HRQoL was assessed
using the Spanish version. This instrument of self-report consists of 10 items derived from the version of the KIDSCREEN-27
questionnaire. It is answered using a Likert scale with 5 possibilities (not at all, slightly, moderately, very often, always). The scale
was reset to have a score from 0 to 10.
STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS v23.0 software
(SPSSTM IBM Corporation, NY, USA). Normal distribution was tested using the Kolmogorov-Smirnov test. For continuous variables,
values are presented as mean and standard deviation, whereas for
categorical variables data are presented as proportions. Differences between weight status and nutritional level were determined
using the one-way ANOVA. To determine the association between
HRQoL with nutritional level and anthropometric parameters, a
multivariable logistic regression was used. The chi-squared test
was applied to compare proportions according to weight status
and nutritional level about different questions of quality of life.
Values of p < 0.05 were considered statistically significant.
RESULTS
Table I shows the results according to nutritional level, which
considered children’s food habits (i.e., Mediterranean diet adherence). The schoolchildren with high nutritional levels reported
higher quality of life (p = 0.018) and presented lower BMI, WC
and WtHR (p < 0.001).
The distribution of the response (significantly different) between
groups according to nutritional level in the categories of the KID-
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SCREEN-10 are presented in the table II. In relationship to the following questions: Have your parent(s) treated you fairly? and Have
you felt full of energy? The schoolchildren with high nutritional levels
reported the major proportion in very and extremely answers (p <
0.001). Instead, in relationship to the question: Have you felt sad?
The schoolchildren with low nutritional levels presented the major
proportion in very and extremely answers (p < 0.001).
Linear correlations (adjusted by sex) indicated that BMI was
negatively correlated with food habits (r = 0.29, p < 0.0001) and
HRQoL (r = -0.33, p < 0.05). Besides, children’s food habits had a
significant correlation with HRQoL (r = 0.48, p = 0.002) (Table III).
The multivariable logistic regression reported associations between
HRQoL, BMI (B = -0.41, 95% CI = -0.55, 0.93, p = 0.001), and food
habits (B = -0.78, 95% CI = -0.09, -0.02, p = 0.002) (Table IV).
DISCUSSION
The purpose of this study was to determinate the association
between food habits (i.e., Mediterranean diet adherence), anthropometric parameters and HRQoL in Chilean schoolchildren. The
main findings were: a) schoolchildren with high nutritional levels
presented higher quality life than low and moderate nutritional
level groups; and (b) BMI and food habits (i.e., Mediterranean diet
adherence) reported associations with quality of life.
The schoolchildren with high nutritional levels reported higher
HRQoL and they felt full of energy in comparison with moderate
and low nutritional level groups. Instead, schoolchildren with
low nutritional levels felt sad in greater proportion. A previous
study has reported that food habits, such as adherence to the
Mediterranean diet, presented positive correlations with different factors of mental wellness (8). Likewise, another investigation has reported that Japanese children with undesirable
lifestyles, such as skipping breakfast, were more likely to have
poor HRQoL, independent of sex, BMI, social background, and
somatic symptoms (20).

Table I. Characteristics of sample study according nutritional level
Low nutritional level Moderate nutritional level
(n = 301)
(n = 222)
B
A

High Nutritional level
(n = 111)
C

p value

Post hoc

Age (years)

11.86 ± 0.83

11.97 ± 0.86

12.08 ± 0.88

p = 0.082

-

Body mass (kg)

54.05 ± 14.45

52.87 ± 14.54

47.14 ± 11.31

p < 0.001

A>B>C

1.54 ± 0.10

1.56 ± 0.11

1.54 ± 0.11

p = 0.097

-

BMI (kg/m )

22.58 ± 4.46

21.58 ± 4.67

19.71 ± 4.02

p < 0.001

A>B>C

WC (cm)

75.55 ± 12.53

73.32 ± 11.03

69.57 ± 9.51

p < 0.001

A>B>C

WtHR (WC / height)

0.49 ± 0.08

0.47 ± 0.07

0.45 ± 0.06

p < 0.001

A>B>C

BF (%)

25.20 ± 6.66

24.21 ± 7.34

23.37 ± 8.07

p = 0.077

-

Quality of life (score)

37.00 ± 4.59

37.23 ± 4.89

38.52 ± 4.72

p = 0.018

A, B < C

Size (m)
2

Data are presented as mean and SD. p < 0.05 considered statistically significant. BMI: body max index; WC: waist circumference; WtHR: waist-to-height ratio; BF: body
fat. (A) low nutritional level, (B) denotes moderate nutritional level and (C) high nutritional level in post hoc analysis.
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Table II. Answer in relation with quality of life according nutritional level
Low nutritional level
(n = 222)

Moderate nutritional level
(n = 301)

High nutritional level
(n = 111)

Have you felt fit and well?

p value
p = 0.006

Not at all

0

0.0%

4

1.3%

0

0.0%

Slightly

6

2.7%

9

3.0%

5

4.5%

Moderately

63

28.4%

113

37.5%

37

33.3%

Very

122

55.0%

131

43.5%

41

36.9%

Extremely

31

14.0%

44

14.6%

28

25.2%

Slightly

0

0.0%

10

3.3%

0

0.0%

Moderately

47

21.2%

76

25.2%

18

16.2%

Very

130

58.6%

154

51.2%

70

63.1%

Extremely

45

20.3%

61

20.3%

23

20.7%

Have you felt full of energy?

p = 0.010

Have you felt sad?

p < 0.001

Not at all

20

9.0%

30

10.0%

13

11.7%

Slightly

93

41.9%

138

45.8%

61

55.0%

Moderately

69

31.1%

112

37.2%

37

33.3%

Very

37

16.7%

14

4.7%

0

0.0%

Extremely

3

1.4%

7

2.3%

0

0.0%

Have you felt lonely?

p < 0.001

Not at all

48

21.6%

89

29.6%

24

21.6%

Slightly

83

37.4%

109

36.2%

46

41.4%

Moderately

38

17.1%

86

28.6%

30

27.0%

Very

44

19.8%

9

3.0%

2

1.8%

Extremely

9

4.1%

8

2.7%

9

8.1%

Have you had enough time for yourself?

p < 0.001

Slightly

18

8.1%

6

2.0%

9

8.1%

Moderately

58

26.1%

56

18.6%

16

14.4%

Very

95

42.8%

145

48.2%

38

34.2%

Extremely

51

23.0%

94

31.2%

48

43.2%

Have you been able to do the things that you want to do in your free time?

p < 0.001

Slightly

42

18.9%

11

3.7%

0

0.0%

Moderately

43

19.4%

56

18.6%

26

23.4%

Very

76

34.2%

151

50.2%

45

40.5%

Extremely

61

27.5%

83

27.6%

40

36.0%

Have your parent(s) treated you fairly?

p < 0.001

Not at all

1

.5%

1

.3%

0

0.0%

Slightly

2

.9%

8

2.7%

3

2.7%

Moderately

60

27.0%

47

15.6%

6

5.4%

Very

59

26.6%

92

30.6%

63

56.8%

Extremely

100

45.0%

153

50.8%

39

35.1%

The data shown represent n (%). p values < 0.05 were considered statistically significant.
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Table III. Linear correlation adjusts by sex
between anthropometrics parameters
and food habits and quality of life
Children’s foods
habits

Quality of life

BMI

-0.29

(p < 0.001)

-0.33

(p < 0.001)

WC

-0.16

(p < 0.001)

-0.20

(p < 0.001)

WtHR

-0.19

(p < 0.001)

-0.19

(p < 0.001)

BF

-0.08

(p = 0.044)

-0.03

(p = 0.398)

Children’s
foods habits

-

0.48

(p = 0.002)
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Table IV. Association of quality of life with
sex, anthropometrics parameters and
children’s food habits
B

(95% CI)

p value

(Constant)

42.047

38.90,

45.186

p < 0.000

Sex

0.187

-0.55,

.929

p = 0.621

BMI

-0.41

-0.34,

-.083

p < 0.001

WC

-0.02

-.097,

.056

p = 0.601

WtHR

-0.81

-12.497,

10.871

p = 0.891

BF

0.04

-.013,

.096

p = 0.134

Children’s
food habits

0.78

-0.08,

0.24

p < 0.001

The data shown represent r (p values). p < 0.05 were considered statistically
significant. BMI: body max index; WC: waist circumference; WtHR: waist-toheight ratio; BF: body fat.

The data shown represent B, 95% CI and p value. p < 0.05 were considered
statistically significant. BMI: body max index; WC: waist circumference; WtHR:
waist-to-height ratio; BF: body fat.

Likewise, a study that evaluated the adherence to the Mediterranean diet with HRQoL in Portuguese adolescents reported
that the adherence was positively associated with HRQoL (21).
Moreover, a recent study carried out in Spanish children and adolescents concluded that adherence to the Mediterranean diet
was found to behave as a protective factor for positive well-being
in a cross-sectional analysis (22). A recent systematic review and
meta-analysis reported that unhealthy dietary behaviour or lower
diet quality was associated with decreased HRQoL among children
and adolescents (23).
On the other hand, schoolchildren with high nutritional levels
presented better anthropometric parameters. A previous study
has reported that regular breakfast consumption is significantly associated with lower body fatness and healthier dietary
habits (24). In the same line, a study carried out in Chilean
schoolchildren reported that adherence to the Mediterranean
diet was positively associated with a healthier lifestyle, mental
wellness and physical fitness (8). Another study that examined
the association between breakfast consumption and cardiovascular risk factors in European adolescents showed that
adolescents who regularly consumed breakfast had lower body
fat content, higher cardiorespiratory fitness and a healthier
cardiovascular profile (25). Similarly, a study that evaluated
the associations between habitual school day breakfast consumption, BMI, physical activity and cardiorespiratory fitness
in children reported that habitual breakfast consumption was
associated with healthy BMI and higher PA levels in schoolchildren (26).
In our sample, the multivariable logistic regression reported
a negative association between BMI and HRQoL. In this line, n
study that evaluated the relationships between HRQoL and BMI in
children reported that physical, social and school functioning was
significantly lower for obese children when compared with normal
weight children (27). Likewise, a study showed that HRQoL was
inversely related to the extent of obesity measured as either BMI
or BF in children (28). Moreover, another investigation reported

that the BMI was inversely correlated to adolescent self-reported
HRQoL compared with normal weight adolescents (29). However,
an investigation in elementary school girls reported no significant
association between HRQoL and being overweight (30). In this
line, BMI was not found to be a strong explanatory factor for
variations in HRQoL in a Norwegian school sample; however, BMI
was negatively associated with the HRQoL subscales of self-perception and physical well-being (31). A study examining HRQoL
across weight categories in adolescents using both a general and
a condition-specific measure reported that differences in HRQoL
across weight categories differed based on the measure utilized.
Clinicians should use caution when interpreting and comparing
HRQoL findings (32). Childhood obesity can profoundly affect
children’s physical, social, and emotional well-being as well as
self-esteem. It is also associated with a lower quality of life experienced by the child (33).
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LIMITATIONS
The main limitation of this study is its cross-sectional design. As
a result, causal relationships cannot be established. Despite this
limitation, it is noteworthy that the information available regarding
the association between HRQoL and children’s food habits is important, especially for professionals in the Nutrition Sciences. So,
the current study provides some insights into this field.
CONCLUSION
In conclusion, children’s food habits (i.e., Mediterranean diet
adherence) and BMI were associated with HRQoL in Chilean
schoolchildren; therefore, it is important to consider these results
and develop different strategies in schoolchildren to improve their
nutritional levels, as HRQoL represents a measure of happiness
or satisfaction with life.
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