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Abstract
Objective: The KIDMEDquestionnaire was published in 2004 to evaluate adherence
to the Mediterranean diet (MD) in children and adolescents. In the last 14 years,
several respected official dietetics and health organizations have recommended
appropriate dietary habits, including eatingwhole grains and consuming whole fruit
rather than fruit juice. We propose an update of the KIDMED questionnaire.
Design: Based on the scientific evidence, the present commentary suggests some
changes to the KIDMED questionnaire.
Results: We suggest deleting ‘or fruit juice’ from the first question of the question-
naire, rewording the question as ‘Takes a fruit every day’, and assigning a positive
value of +1. We suggest adding ‘whole-grain’ to the eighth question of the question-
naire, rewording the question as ‘Consumes whole-grain pasta or whole-grain rice
almost every day (5 or more times per week)’, and assigning a positive value of +1.
Further, we propose to add ‘whole cereals or whole grains’ to the ninth question of
the questionnaire, reword the question as ‘Has whole cereals or whole grains
(whole-meal bread, etc.) for breakfast’, and assign a positive value of +1.
Conclusions: The present commentary examines some signs of a paradigm shift
about fruit juice and whole grains after the development of the KIDMED question-
naire. The changes are of paramount importance in order tomake the questionnaire
an updated tool to evaluate adherence to the MD.
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The KIDMEDquestionnaire was published in 2004 in Public
Health Nutrition(1). The KIDMED questionnaire has been
used for more than a decade by researchers, nutritionists
and educators to evaluate adherence to the Mediterranean
diet (MD) in children and adolescents. A recent study has
shown that the KIDMED questionnaire is the most widely
used scoring system to assess adherence to the MD in chil-
dren and adolescents(2). Several studies have been carried
out in Spain(3–6) and others in the Mediterranean area(7–9).
Few data are available for non-Mediterranean coun-
tries(10,11). Obesity is increasing in Greece, which topped
the Organisation for Economic Co-operation and
Development’s childhood obesity league in 2014, followed
by Italy(12). The last few decades have seen considerable

changes in the dietary habits of the Mediterranean popula-
tion, especially in children and adolescents. High energy
intake and the massive consumption of high-sugar foods
(such as soft drinks, sweets, bakery products) and other
refined or ultra-processed foods have impacted upon nutri-
tional habits(13,14). These foods have replaced traditional and
local Mediterranean foods. The decreased adherence to the
MD probably has detrimental health effects for the
Mediterranean population(15). The repeated inclusion of cer-
tain foods such as fruit juice, refined cereals or refined grains
in the MD may have negative effects on health(16–18). We
consider the larger issue of scientific responsibility for
improving and updating a common tool used to assess
adherence to the MD. The authors of the present
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commentary used the KIDMED questionnaire for our stud-
ies; as a result of our studies, we propose a critical appraisal
of the KIDMED questionnaire.

Discussion and modifications

The first question
The first question assigns a positive value of +1 if a child or
an adolescent takes fruit or fruit juice every day. This ques-
tion highlights an equivalence between fruit and fruit juice.
Historically, fruit juice was marketed as a healthy drink and
it was recommended by paediatricians. Recent studies
advance the call for some update in the first question to bet-
ter reflect current research. Our approach to the change
proposed in the first question is to consider as healthy
MD only the daily intake of fruit. We should not consider
fruit juice as a staple food with a daily intake. Several stud-
ies have declared that daily intake of fruit juice is not rec-
ommended(14,16,19). Fruit juice intake was negatively
associated with the prevention of type 2 diabetes, whereas
an increase inwhole fruit consumptionwas associatedwith
a lower hazard for diabetes(20,21). Any sugar-sweetened
drinks, fruit drinks, sports/energy drinks, sweetened iced
teas or homemade beverages which contain at least
210 kJ (50 kcal) per 240 ml (8 US fluid ounce) serving have
been considered sweetened sugar beverages, but 100 %
fruit juice was excluded(14). Unfortunately, a single 240
ml glass of 100 % fresh orange juice contains more than
210 kJ(13). Whole fruit has a different macronutrient compo-
sition, including fewer kilojoules from sugar, compared
with fruit juice or any other fruit beverages(16). The sales
of soft beverages, including juice, soft drinks, energy
drinks, coffee, sweetened tea and any other combination,
have increased and are expected to continue growing in
the next few years. The intake of sugar-sweetened bever-
ages and fruit juices has become a major source of fluid
intake in the USA(22) and it is possible that the same will
occur in Europe in the next few years. Generally, children
and adolescents are the highest consumers of fruit juice and
juice drinks. Children and adolescents do not know the
differences between these beverages because juice is sup-
posed to be 100 % fruit or vegetables, and commonly they
drink juice regardless if it is fruit juice, fruit drinks with
about 5–15 % of fruit juice, juice with milk, teas with fruit
or any other combinations. There is emerging evidence that
the intake of juices may contribute to obesity(13,14,16,23).
There is no equivalence between fruit and fruit juice.
The physiological responses of the human body to solid
and liquid fruit are different(24). In the last decade several
respected official dietetics and health organizations have
recommended appropriate dietary habits, including con-
suming whole fruit rather than fruit juice(17,25,26). Having
a fruit every day is definitively a Mediterranean eating
and healthy habit. The WHO, American Cancer Society
and other European dietary guidelines suggest the

consumption of at least 4–5 servings of fruit and vegetables
per day(27,28). The US Department of Agriculture’s MyPlate
guideline has recommended to fill a quarter of the plate
with coloured fruits(29). An increase of fruit intake(30) and
water intake(31) instead of fruit juice has some benefits
on obesity and weight loss, especially among children
and adolescents. We support the inclusion of high amounts
of fruit in the diet of children and adolescents to improve a
healthy MD. Therefore, we propose to the authors to
delete ‘or fruit juice’ from the first question of the
KIDMED questionnaire and reword the question
as: ‘Takes a fruit every day’ and assign a positive value
of +1 (see Table 1). The new first question is also cor-
rectly related to the second question of the KIDMED
questionnaire.

The eighth and ninth questions: whole-grain foods
The core of our critical appraisal for the eighth and the ninth
question is similar. There is extensive scientific literature on
the benefits of the intake of whole-grain foods(32–34). Based
on the latest scientific literature, our proposed approach to
the change the questionnaire is to consider as healthy MD
only the intake of whole cereals and whole grains. Refined
cereals or grains and derived foods should not be included
in the healthy MD as staple foods with daily intake. In the
Mediterranean countries there is a high intake of refined
cereals and grains for breakfast and this could be consid-
ered partially a Mediterranean eating habit. Furthermore,
high intake of refined cereals and grains cannot be consid-
ered a healthy habit. Scientific evidence indicates that
refined carbohydrates, sugar, whole grains and dietary
fibre play important roles in diabetes, obesity, CVD(35)

and other related chronic diseases(36). Our suggestion to
the authors is to assign a positive value of +1 in the eighth
and ninth questions if a child or adolescent consumes
whole-grain foods.

The eighth question
The eighth question assigns a positive value of +1 if a child
or adolescent takes pasta or rice almost every day (5 or
more times per week). Research on the public health
impact of refined carbohydrates and of whole cereals is
of great importance in the context of the obesity epidemic
and some other related chronic diseases. Since 2011 the
Healthy Eating Plate of Harvard University has indicated
that most carbohydrate intake should come from whole
grains rather than refined grains(25). The recent update of
the report of World Cancer Research Fund and the
American Institute for Cancer Research has recommended
to make whole grains part of the usual daily diet(37). It has
been estimated that the glycaemic index of white rice is
higher than that of brown rice(38,39). Brown rice has more
fibre and more vitamins than white rice. Substitution of
whole grains, including brown rice, for white rice may
facilitate the prevention of type 2 diabetes and help with

2544 C Altavilla and P Caballero-Pérez

https://doi.org/10.1017/S1368980019001058 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019001058


other non-communicable diseases such as obesity and
CVD(35). Therefore, we suggest to the authors to add
‘whole-grain’ to the eighth question of the questionnaire
and reword the question as: ‘Consumes whole-grain
pasta or whole-grain rice almost every day (5 or more
times per week)’ and assign a positive value of +1 (see
Table 1).

The ninth question
The ninth question assigns a positive value of +1 if a child or
an adolescent has cereals or grains (bread, etc.) for break-
fast. First of all, it is probable that children and adolescents
can misunderstand the term ‘cereals for breakfast’ as
ready-to-eat cereals. The intake of ready-to-eat cereals at
breakfast time has increased over the last decades(40,41).
Actually, ready-to-eat cereals are one of the most frequent
breakfasts among children and adolescents(42). Ready-to-
eat cereals are not a Mediterranean food and most
important they are non-compliant with the European
nutrient profile model, especially regarding sugar con-
tent(42,43). If the cereals or grains are whole grains, the nutri-
tional value will be higher compared with refined ones.
Whole grains generally produce a lower postprandial glu-
cose response(44). The protective mechanism of whole
grains is explained mainly by dietary fibre, resistant starch
and oligosaccharides. Whole grains contain vitamins, min-
erals, phenolic compounds and phyto-oestrogens that
have been related to protecting against cancer(45).
Protection against the risk of cancers related to hormones
and pancreatic cancer has been associated with the regular
consumption of whole-grain cereals(46). Therefore, we sug-
gest to the authors to add ‘whole cereals or whole grains’ to
the ninth question of the KIDMED questionnaire and
reword the question as: ‘Has whole cereals or whole grains
(whole-meal bread, etc.) for breakfast’ and assign a positive
value of +1 (see Table 1).

Conclusions

Recent studies advance the call for some update in the
KIDMED questionnaire, to better reflect current guidelines
and research, as well as the basic principles of the MD. We
propose an update of the first, eighth and ninth questions of
the KIDMED questionnaire. The modifications about fruit
juice and whole-grain foods make the questionnaire a bet-
ter tool to evaluate the adherence to the MD. Some impli-
cations for practice and research are possible. The next
question could be: is it possible that these modifications
can change the mean adherence score to the MD?
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6. Navarro-González I, López-Nicolás R, Rodríguez-Tadeo A
et al. (2014) Adherence to the Mediterranean diet by nursing
students of Murcia (Spain). Nutr Hosp 30, 165–172.

7. Mistretta A, Marventano S, Antoci M et al. (2017) Mediterranean
diet adherence and body composition among Southern Italian
adolescents. Obes Res Clin Pract 11, 215–226.

8. Sahingoz SA & Sanlier N (2011) Compliance with
Mediterranean Diet Quality Index (KIDMED) and nutrition
knowledge levels in adolescents. A case study from
Turkey. Appetite 57, 272–277.

9. Papadaki S & Mavrikaki E (2015) Greek adolescents and the
Mediterranean diet: factors affecting quality and adherence.
Nutrition 31, 345–349.

10. Muros JJ, Cofre-Bolados C, Arriscado D et al. (2017)
Mediterranean diet adherence is associated with lifestyle,
physical fitness, and mental wellness among 10-y-olds in
Chile. Nutrition 35, 87–92.

11. Fernando Rodríguez R, Ximen Palma L, Ángela Romo B et al.
(2013) Hábitos alimentarios, actividad física y nivel socioe-
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