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with a low risk of bias and seven with a high risk of bias.

Trial registration: CRD42021236188 (PROSPERO)

Background: Health-related quality of life (HRQol) has become a significant outcome in assessing interventions in
the pediatric population and could be influenced by diet patterns. The Mediterranean diet (MD) pattern has been
related to multiple positive health outcomes, including decreased cardiovascular risk and better mental health. We
aimed to evaluate the association between MD adherence and HRQoL in children and adolescents.

Methods: The literature search was conducted in PubMed, Cochrane Library, Scopus, Web of Science, Embase, and
Ovid-MEDLINE databases from inception to May 2022. Two researchers independently checked titles and abstracts,
evaluated full-text studies, extracted data, and appraised the risk of bias using the Newcastle-Ottawa Scale (NOS).

Results: Eleven studies (1 longitudinal and 10 cross-sectional), totaling 6,796 subjects, were included. Ten studies
assessed MD adherence with KIDMED index, and one assessed MD adherence with Krece Plus test, while all included
studies assessed HRQoL with a KIDSCREEN test. All studies analyzed the association between MD adherence and
HRQoL with linear regression, and eight used adjusted models. Five studies found a significant positive association of
MD adherence with HRQol, with 3-values ranging from 0.13 to 0.26. Two found a nonsignificant positive relationship,
while one found a negative association. According to the NOS criteria, the risk of bias assessment showed four studies

Conclusion: Our findings suggest a positive correlation of MD adherence with HRQoL in children and adolescents.
However, future research is needed to strengthen the evidence of this relationship.

Keywords: Diet, Mediterranean, Quality of life, Child, Adolescent, Patient Compliance (MeSH—NLM)

Background

The World Health Organization (WHO) defines Qual-
ity of Life (QoL) as an individual’s perception of posi-
tion in life in the context of the culture and value systems
in which they live and concerning goals, expectations,
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standards, and concerns [1]. To differentiate terminology
in this paper, we regard QoL in children as a multidimen-
sional subjective concept that includes social, emotional,
cognitive, and physical functioning as well as cultural
aspects of the child and family. At the same time, Health-
Related Quality of Life (HRQoL) incorporates measures
of physical symptoms, functional status, and disease
impact on psychological and social functioning. This
endpoint has been extensively studied in recent years to
assess the efficacy of health services and interventions
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in the pediatric population, turning the attention from
school attendance to this outcome [2, 3]. In this way,
HRQoL assesses the children more integrally, including
physical symptoms, psychological health, and socioeco-
nomic environment [3].

One of the factors of QoL is diet, understood as the
dietary regimen or eating habits—the composition, fre-
quency, and amount of food and beverages consumed
during the day. These are social practices where cul-
ture, traditions, customs, habits, policies, the norms,
and values of each social group construct and recon-
figure "healthy" dietary patterns, such as the Mediter-
ranean diet (MD), which is associated with better QoL
scores on physical and mental dimensions [4]. There is
no strict consensus on what constitutes a Mediterranean
diet in percentages and macronutrients [5]. However,
it is accepted that the Mediterranean dietary pattern
includes moderate consumption of unsaturated fats, fish,
lean meats, fruits, vegetables, nuts, legumes, and low
consumption of red meat and saturated fats [6] Its con-
sumption is associated with multiple beneficial health
outcomes, such as preventing cardiovascular disease,
reduced risk of certain types of cancer, and even bet-
ter cognitive and mental health outcomes. However, the
quality of the available studies is low to moderate [7].
These results come from studies conducted in the general
population and mostly from European countries [8].

Although a systematic review has been carried out on
the relationship between MD and QoL [2], so far, no sys-
tematic data have been produced on this topic in special
populations such as those in the first two decades of life,
where they are suffering from multiple health problems
such as chronic non-communicable diseases -obesity,
overweight, diabetes. In addition, the pediatric popula-
tion tends to abandon the Mediterranean lifestyle, which,
unfortunately, could lead to adverse health events [9]
Therefore, knowledge of the benefits of the Mediter-
ranean diet on QoL could be valuable for promoting
adherence in these populations through health agencies
and decision-makers. For this reason, the present study
aimed to evaluate the association between adherence to
the MD with HRQoL in children and adolescents.

Methodology

Protocol and registration

We performed a systematic review following the recom-
mendations of the Cochrane Handbook for Systematic
Reviews of Interventions [10] and reported according to
the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA 2020) recommendations
[11]. The study protocol has been registered at PROS-
PERO (number CRD42021236188).
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Eligibility criteria

For this systematic review, we included randomized
controlled trials (RCTs), quasi-experimental controlled,
cohort, case—control, and cross-sectional studies that
evaluated the association between adherence to the
MD (autocompleted or completed with parent help)
and HRQoL in children and adolescents (over 6 years
old and under 18 years old), excluding population with
comorbidities or some disease. In addition, we excluded
the following type of studies: non-controlled studies,
review articles, abstracts, case reports, letters, conference
papers, or editorials.

Information sources and search strategy

We searched the following databases: PubMed, Cochrane
Library, Scopus, Web of Science, Embase, and Ovid-
MEDLINE. The first search was conducted on February
10, 2021, and last updated on May 4, 2022. The search
terms were adapted to each database. There were no
restrictions on language or publication date. The com-
plete search strategy for each database, number of studies
included for full-text review, and reasons for exclusion
were recorded and provided in Additional File 1. Moreo-
ver, we reviewed the references of included studies to find
more potential eligible studies.

Selection process

Duplicate articles were removed using the Rayyan
web application, and then two reviewers (D.F.PR. and
Z.N.O.B.) screened titles and abstracts and identified
potentially relevant studies for inclusion. These stud-
ies were read in full-text and evaluated for inclusion
(M.A.R.R. and FJ.C.B.). These processes were performed
independently, and a discussion resolved disagreements
to achieve consensus. Any unresolved disagreements
were evaluated by a third reviewer (V.A.B.Z.). This pro-
cess will be recorded using a PRISMA flowchart, version
2020 (Fig. 1).

Data collection process and data items

Four authors grouped in pairs (M.A.R.R. and EJ.C.B,,
D.EPR. and Z.N.O.B.) independently extracted the fol-
lowing information of the included studies into a Google
Sheet: title, first author, year of publication, country,
study design, context, inclusion criteria, sample size, par-
ticipant characteristics (sex, age, weight, height, body
mass index, abdominal circumference, physical activ-
ity, sedentary time, sleep time, obesity, and overweight),
exposure (self-report-yes or no, instrument, dimen-
sions, and score), outcome (self-report-yes or no, instru-
ment, dimensions, and score), result, statistical method,
covariates, and funding. A fifth reviewer evaluated any
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Fig. 1 Flow diagram summarizing the process of literature search and selection

variables (n = 6)

Duplicate population (n = 2)
Statistical inconsistencies (n =
4)

HRQoL presented a value
that was not plausible (n = 1)

unresolved disagreements (V.A.B.Z.). In the case that
an article did not present all its data, the corresponding
author was contacted.

Risk of bias

Four authors grouped in pairs (M.A.R.R. and F.J.C.B.,
D.EPR. and Z.N.O.B.) independently assessed the risk
of bias. Because only observational studies were iden-
tified, we assessed the risk of bias with the adapted
version of the Newcastle-Ottawa Scale (NOS) for
cross-sectional studies [12]. The NOS assesses three
domains: [1] selection (items: representativeness of the
sample, sample size, nonrespondents, and ascertain-
ment of the exposure), [2] comparability (item: com-
parability based on the study design or analysis), and

[3] outcome (items: assessment of the outcome and
statistical test). The NOS gives a maximum score of 10
points. We considered that a score of >7 meant a low
risk of bias, a score between 4 and 6 meant a high risk
of bias, and a score of <4 meant a very high risk of bias
[13]. Any unresolved disagreements were evaluated by
a third reviewer (V.A.B.Z.).

Statistical analyses

We did not perform the meta-analysis because of to
the heterogeneity of the instruments used to assess
adherence to the MD and HRQoL and insufficient
data. It was also not possible to assess the risk of pub-
lication bias.
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Results

Study selection

Our search strategy initially identified 288 articles. After
removing 144 duplicates, 144 studies were screened in
detail for eligibility. Our included ‘studies’ eligibility pro-
cess can be found in the flow diagram in Fig. 1. After
screening titles and abstracts, 116 articles were excluded.
After full-text revision of 28 articles, 17 articles were
excluded because of the following: they included neither
MD nor HRQoL (n=4), the association between QoL
and the MD was not investigated (n =6), the publication
of another study was already included (n=2), there were
statistical inconsistencies (#=4) and there was one study
in which HRQoL presented a value that was not plausible
(see Additional File 2). Finally, 11 articles were included
for qualitative synthesis [14—24].

Studies and patients characteristics

Reports included were informed by data collected from
2012 to 2021. The studies were conducted in Spain [15,
18, 19, 21], Greece [14, 16], Chile [20, 22], Portugal [17],
Lebanon [23] and Italy [24]. Ten studies had a cross-sec-
tional design [14—17, 19-24], while one study was lon-
gitudinal [18]; therefore, it was considered the baseline
cross-sectional cohort. The number of total participants
included was 6,796 between 10 and 18 years old. The
number of participants in the studies ranged from 114 to
1,523. The percentage of boys participants in the studies
ranged from 44.5% to 55.9%, with females making up the
remaining sample. Study characteristics are summarized
in Table 1.

Risk of bias in studies

Six studies reported their methodologies for representa-
tiveness of the sample and sample size calculation, but
only three reported the nonresponse rate of the partici-
pants included in the study. All the studies collected data
by self-reporting and reported comparability between
both groups, and three took into account the confound-
ing factors. On the other hand, six studies report a mis-
described or incomplete statistical analysis (lack of
confidence intervals or p-values for measures of associa-
tion). In this way, four studies had a low risk of bias, while
seven had a high risk of bias (Table 2).

Results of individual studies

Ten studies evaluated MD adherence with the KIDMED
index, while the remaining one used the Krece Plus
test. Regarding HRQoL, four studies used the score
KIDSCREEN-10, five the KIDSCREEN-27, one the
KIDSCREEN-52, and one the PedsQL (Table 3). The
mean MD scores ranged from 5.1 to 7.87, while the
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mean HRQoL scores were 37.37 (KIDSCREEN-10) and
between 39.1 and 42.0 (KIDSCREEN-52), with a median
of 75 (PedsQL). Ten studies analyzed the association
between MD adherence and HRQoL with linear regres-
sion reporting P-values with 95% confidence intervals
(Cls); the remaining study evaluated the association
using logistic regression, reporting the odds ratio (OR).
Eight studies used adjusted models for sex, BMI, over-
weight or obesity, physical activity, number of meals,
pubertal stage, father’s or mother’s education level, soci-
oeconomic status, sleep duration, school type, or grade.
Of the eight studies that reported the value of the cor-
relation with the HRQoL general score, four [14-17]
showed positive associations of MD adherence with
higher levels of HRQoL with statistically significant val-
ues; the p-value ranged from 0.13 to 0.26. In contrast,
the study that evaluated the OR [24] reported a value of
0.878 (95% CI, 0.804—0.959) between better MD adher-
ence and high/intermediate HRQoL (for each increase
in one unit of the KIDMED score, the odds of "low total
functioning" will decrease by 12%). Of the other three
studies with no statistically significant results, two found
a positive association, and one found a negative associa-
tion between MD and HRQoL.

Two studies reported the association for each dimen-
sion of HRQoL; one finding a statistically significant
association with all dimensions (physical well-being, psy-
chological well-being, mood and emotions, self-percep-
tion, autonomy, parent relations and home life, financial
resources, social support and peers, school environment,
and social acceptance), and the other found association
only with two (physical well-being, and peers and school
environment). Finally, two studies reported the associa-
tion between ethnic ascendant and children’s primary or
secondary school; a statistically significant association
was found only in secondary school children in the latter
study (male, p=0.46; 95% CI, 0.25-0.66; female, p =0.41;
95% CI, 0.21-0.61).

Discussion

Summary of the results

We included 11 studies (10 cross-sectional analyti-
cal studies and one cohort) that evaluated the associa-
tion between adherence to MD and HRQoL in children
and adolescents. Most of the studies were conducted
in Europe. Of the included studies, only four demon-
strated a low risk of bias. A statistically significant posi-
tive association between adherence to MD and HRQoL
was observed in five of the included studies [14—17, 24],
reporting that better adherence to MD improves HRQoL
levels. In addition, one study demonstrated this associa-
tion in all dimensions of HRQoL [19] and another only in
adolescents [18].
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Comparison with other studies
A previous systematic review evaluating the influence of
diet quality and dietary behavior on HRQoL in children
and adolescents [25] identified only three of our included
studies [14—16], where they highlight that adolescents with
better adherence to the MD experienced better HRQoL
than those with low adherence. This finding is consist-
ent with our results, where five of the included studies
[14-17, 24] showed that adherence to MD was positively
associated with HRQoL, with B values ranging from 0.13
to 0.26 points. Furthermore, in a systematic review [4]
that included 43,445 adults, it was observed that there is
an association between a higher HRQoL score and greater
adherence to a MD pattern than those in people with a
Western dietary pattern, who scored lower in HRQoL.
However, it is necessary to determine whether a MD could
improve the QoL of the child, or on the contrary, adher-
ence to the MD is an expression of the child’s QoL. A
recent study evaluated the association of parental socio-
economic status with the child’s adherence to the MD,
observing that parents with lower socioeconomic status
had children who ate a higher proportion of sweets and
junk food, and less proportion of fruits and vegetables [26].
MD adherence may affect QoL through different path-
ways. It can potentiate overall children’s health while
also ameliorating some pediatric disorders [27]. Higher
MD adherence may lead to better physical activity, sleep
quality, and satisfaction with body image [28—30]. Higher
MD adherence is also correlated with less frequency of
functional constipation [31]. Functional constipation is
correlated with a poorer QoL [32]. We might think that
adherence to the MD mediates these effects through bet-
ter body weight maintenance; however, a recent longitu-
dinal study in Norway shows that the overall quality of
the diet, rather than adherence to a specific dietary pat-
tern, is associated with a lower risk of obesity [33].

Implications for clinical practice

In specific populations such as children and adolescents,
the current data come mainly from observational stud-
ies as in our review; therefore, RCTs are needed. Despite
this, current evidence suggests that the MD would have a
beneficial effect during child developmental stages lead-
ing to a better QoL [34].

Improving eating habits toward a MD pattern may lead
to greater physical activity in children and adolescents,
leading to a decrease in sedentary behaviors and bet-
ter overall health [35]. Moreover, although adherence to
the MD is associated with higher costs in children’s diets
[36], according to cost—benefit analyses, it is cost-effec-
tive in the long term because it prevents future degenera-
tive pathologies [35]. Thus, understanding the behaviors
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associated with adherence to MD in the pediatric popu-
lation could be essential for the appropriate and specific
design of public health interventions, contributing to the
early adoption of healthy habits to reduce the negative
impact of Western dietary patterns [34].

Limitations and strengths

The heterogeneity of the instruments used when evalu-
ating HRQoL, inclusion criteria, insufficient data, and
outcome measures of some studies that were included
prevented a quantitative synthesis of the data and the per-
formance of a meta-analysis. Four of the 11 studies have a
low risk of bias. Thus, this could be a concern. However,
we are confident that there is a true association, given that
three of these four studies highlighted a direct relation-
ship. In addition, we only identified observational studies
mostly in the European population; therefore, our conclu-
sions could not be fully extrapolated to other regions.

However, this review has strengths that are worth mention-
ing. We conducted a comprehensive search strategy in several
databases without language restriction. This exhaustive litera-
ture search had a rigorous selection process for identifying
eligible studies using predefined inclusion and exclusion cri-
teria. We also searched the articles cited in the included stud-
ies, which allowed us to find the articles contained in previous
systematic reviews [37, 38], and others [25].

Finally, this research gives way to future work that will
strengthen the evidence regarding the comparison of QoL
with dietary patterns and preferences. Since there is a posi-
tive effect of healthy diets on HRQoL, several studies relate
QoL to domains such as physical activity, school and emo-
tional development, as well as psychosocial life [39, 40].

Conclusion

The findings of our systematic review suggest the posi-
tive correlation between adherence to MD and HRQoL
in children and adolescents. Future research is needed to
strengthen the evidence of the relationship between QoL
and other dietary patterns, as well as the adaptation of
the MD in different regions of the world.
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