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Background and aims: As children and adolescents' eating patterns have changed over the last few years, researchers have found inconsistencies in the current questionnaires. Therefore, this research aims to (i) update the 2019 KIDMED questionnaire; and (ii) test the psychometric properties of this new questionnaire.

Method: A study with 419 children and adolescents in southwestern Spain was conducted in 2021. The new version of the KIDMED 2.0 was tested, which measures adherence to the Mediterranean diet through 16 items, of which 12 are positive, and 4 are negative. Content validation involved consultation with nutritionists, experts, and adolescents to assess whether the questionnaire was reliable and valid regarding dietary patterns associated with the Mediterranean diet. The expert assessment provided content validity indices for the clarity and representativeness of the questionnaire. Construct validity and test-retest reliability involved 419 students (Mage = 14.40 ± 2.00) from southwestern Spain. Students responded twice (one week apart) to the KIDMED developed in the previous stage and completed a 7-day dietary record.

Results: Regarding validity, results show a moderate agreement for 10 items (ranging between 0.21 and 0.47) of the KIDMED and the 7-day dietary record. Concerning Items 3, 4, 5, and 6, the agreement was slight (ranging between 0.08 and 0.17), whereas the agreement for Item 8 was low. Cohen's kappa showed that most items had moderate to substantial test-retest reliability. Also, kappa showed significant test-retest values for all items (p < 0.001).

Conclusion: The new version of the KIDMED 2.0 was shown to be a reliable and valid instrument to measure adherence to the Mediterranean diet in children and adolescents.
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Introduction

Mediterranean diet is a dietary pattern characterized by the intake of a large number of vegetables, fruits, whole-grain bread, whole-grain rice, pulses and nuts, moderate amounts of fish and dairy products (especially, cheese and yogurt), while limiting the consumption of red meat and using virgin olive oil as the main source of fat (1). Moreover, the Mediterranean diet recommendations encourage reducing as much as possible the consumption of ultra-processed foods, soft drinks, sweets, alcohol, and tobacco (2). This diet is particularly notable for the consumption of fresh and local foods, culinary activities, and food variety (especially fruit and vegetables), which are a fundamental part of these eating habits (3). However, urbanization, the integration of women into the labor market, retail development, and economic globalization have caused considerable changes in the eating habits of the Mediterranean population, especially in children and adolescents (3–5). Overconsumption of foods high in sugar (e.g., soft drinks, sweets, fruit juice, pastries), and refined (cereals or refined grains) or ultra-processed foods have replaced traditional and local Mediterranean foods, generating negative effects on the health of young people (4, 5).

In this sense, in recent years, there has been great interest in improving these habits, due to the worrisome levels of obesity in different populations, with the childhood stage being highlighted (6). In addition, the prevalence of pre-obesity or obesity is significantly higher in Iberian countries such as Spain, where rates are over 30% in children (7). To address this problem, the Mediterranean diet has been one of the key references to establish adequate eating patterns, select the foods that we should consume or try to avoid, or even determine the way to cook these foods (3). To assess the extent to which people eat a healthy diet and follow the patterns of the Mediterranean diet, a daily record of the population's food consumption would have to be developed. However, the daily registry shows considerable difficulty in assessing these dietary habits in large populations because it requires the participants' commitment over a long period of time.

To address this limitation, Serra-Majem et al. (8) designed a questionnaire that represents adherence to the Mediterranean diet cross-sectionally and over a short period of time. Specifically, this questionnaire, the KIDMED, consists of 16 questions and assesses the frequency of consumption of different foods, eating breakfast, eating fast food, etc. (9). Since the publication of the KIDMED questionnaire (8), this instrument has been extensively used to measure adherence to the Mediterranean diet in children and adolescents (3, 10). Given that it is a simple instrument to use, many countries in the Mediterranean area such as Croatia (11), Greece (12–14), Hungary (10), Israel (15), Italy (16–18), Lebanon (19), Lithuania (11), Portugal (20–22), Serbia (11), Spain (23–26), and Turkey (27–29) have used this instrument to measure the adherence to the Mediterranean diet in children and young people. Furthermore, other countries which, due to their geographical position and gastronomic culture, have access to foods typical of the Mediterranean pattern such as Brazil (30), Chile (31), Colombia (32), Cyprus (33), Estonia (34, 35), Finland (36), and the United States (37–39) have also used the questionnaire.

These versions of the KIDMED were a breakthrough in the assessment of adherence to the Mediterranean diet. However, few studies have investigated the psychometric properties of the KIDMED questionnaire (9). The study conducted by Aparicio-Ugarriza et al. (10) analyses the psychometric properties of the KIDMED, but they only consider the index score. Therefore, to our knowledge, there are only three studies that have examined the psychometric properties of the KIDMED in children and adolescents in two countries: Colombia (32), Brazil (30), and Portugal (21). Specifically, the study conducted by Carrillo and Ramírez-Vélez (32) showed adequate overall internal consistency of the questionnaire, except for Items 1, and 2. Moreover, neither of these studies took into account the updating of the KIDMED items performed by Altavilla and Caballero-Perez (5), which could justify the inconsistencies found in the two studies. As the description of some of the KIDMED items was too general and could lead to internal inconsistencies with the Mediterranean diet, such as consumption of juices or nonwhole-grain pasta and rice, Altavilla and Caballero-Perez (5) proposed a modification and update of Item 1 (i.e., replace “Drinks a fruit juice every day” with “Eats a fruit every day”), Item 8 (i.e., replace “Pasta or rice almost daily” with “Consumes whole-grain pasta or whole-grain rice almost every day”), Item 9 (i.e., replace “Cereal or cereal product for breakfast” with “Eats whole cereals or whole-grains for breakfast”) and Item 12 (i.e., replace “No breakfast” with “Skips breakfast”) of the KIDMED questionnaire to improve the assessment of adherence to the Mediterranean diet in children and adolescents. However, in this new version, the validity and reliability to support the proposed changes to the KIDMED questionnaire were not examined.

Furthermore, the 2019 KIDMED update did not include some important aspects of the Mediterranean diet, such as the consumption of ultra-processed foods and the way of consuming food (i.e., cooking activities), which are fundamental aspects to assess adherence to the Mediterranean pattern (3). Therefore, because previous studies have not tested the validity and reliability of the updated instrument and because there are still items that need to be revised to fit the Mediterranean diet, this research aims to (i) update the 2019 KIDMED questionnaire; and (ii) test the psychometric properties, in terms of reliability and validity, of the updated KIDMED 2.0 in a group of Spanish children and adolescents.



Methods

This study consisted of two phases. Phase I was used for content validity (performing a total of four sub-phases), and Phase II was used to measure the reliability (using techniques of test-retest) and construct validity of the KIDMED 2.0 questionnaire. This research was approved by the Bioethics Committee of the University of the principal author (120/2018). All participants were treated according to the ethical guidelines provided by the American Psychological Association (2019).


Phase I: Content validity
 
Phase Ia: Initial development and item selection of the KIDMED questionnaire

First, the authors (i.e., the first, second, third, and sixth authors of the present study) reviewed the items included in previous adaptations and validations of the KIDMED questionnaire (8, 21, 29, 31, 32). Second, they conducted an initial pool of 16 items to assess adherence to the Mediterranean diet based on the previous questionnaire of Altavilla and Caballero-Perez (5).

Each researcher independently evaluated the content of the 16 KIDMED items. Subsequently, independently proposed improvements or modifications were discussed among all members of the research team. To maintain or modify any item of the questionnaire, 75% agreement among the research team members was required. Finally, maintaining the structure of the original KIDMED, the authors agreed on an initial questionnaire comprised of 16 items based on the assessment of eating habits, of which 12 denote positive connotations and 4, negative aspects (see Supplementary Table 1). The authors' group was composed of university professors with extensive experience in the investigation of healthy habits and validation of questionnaires, with experience in the creation and adaptation of methodological scales. All these steps were conducted to obtain information on each item's clarity, relevance, and specificity (40, 41).



Phase Ib: Panel of experts

The first item pool was sent to two expert nutritionists in the Mediterranean diet (i.e., the fourth and fifth authors of the present study). Each nutritionist reviewed all the items to increase their precision according to the Mediterranean diet recommendations and correct drafting problems. The nutritionists reported potential problems with the daily consumption of pre-cooked food, the intake of fruits and vegetables per day, the quality of the cereals and olive oil, the characteristics of breakfast, cooking activities, or the number of industrial pastries ingested. For example, the item “Does not eat breakfast” (see Supplementary Table 1) being valued negatively with a−1 was changed to “When I eat breakfast, I eat pastries, cookies, juices, smoothies or processed products” (see Supplementary Table 2).

Afterward, the proposed changes and/or modifications were discussed through a think-aloud protocol between the team of nutritionists and the members of the research team. Two meetings were held until 100% agreement was reached between the team of nutritionists and the research team. The result of this process was a second version of the questionnaire, which maintained the structure of the original KIDMED (i.e., 16 questions, of which 12 denoted positive connotations and 4 denoted negative connotations; see Supplementary Table 2).



Phase Ic: External panel of expert nutritionists

To review the second item pool, a total of three meetings (two online and one face-to-face) were carried out through a think-aloud protocol between an external expert group of six nutritionists and the two nutritionists who participated in the previous step. All versions were discussed and merged into one, in line with the consensual approach. In addition, all members of this expert group of nutritionists had more than 8 years of experience (9.40 ± 2.10) in the nutrition of children and adolescents and adherence to the Mediterranean diet. Therefore, these three research actions independently incorporated the opinions of experts in the field to improve the content validity of the KIDMED 2.0 Questionnaire.

Subsequently, the nutritionists' responses were evaluated to modify the problem items. In general, qualitative comments were included so the participants could understand the words contained in several items (e.g., Items 3, 7, or 13, see Supplementary Table 3). Also, we modified the consumption per day or week in Item 12 (see Supplementary Table 3).



Phase Id: Item comprehension and final panel of experts

To know whether participants optimally interpret each item is essential to test the content validity. In this regard, to know the item comprehension and after obtaining ethical approval, we distributed the questionnaire to 9 children (n = 7) and adolescents (n = 2) of both sexes (12.22 ± 2.46; 45.55% girls). Participants were purposively sampled, as we sought to recruit information-rich cases (42). The inclusion criterion stipulated that only children or adolescents from southwestern Spain could participate. Moreover, adopting a maximum variation sampling approach (43), children and adolescents between 9 to 17 years were sampled. All authors identified potentially eligible participants via personal friendships, contacting them to inform them about the study and inviting them to participate. Participants provided verbal informed consent before participation. Then, a single semi-structured interview was conducted with each participant to gain insight into how participants could understand and respond to the KIDMED 2.0 Questionnaire. Interviews were conducted by the authors, in the Spanish language (i.e., the first language of all the authors and participants), online, and at a mutually convenient time. The authors asked the participants to read all the questions and to verbalize only those items they did not understand. The authors collected the children and adolescents' qualitative comments on the items to identify problematic items. Finally, Items 8 (i.e., methods of cooking) and 11 (i.e., the characteristics of olive oil) were the only ones identified as problematic. For instance, referring to Item 8, one participant indicated: “I don't know how my mother cooks and I don't know the difference between fried or grilled.” Regarding Item 11, some students admitted that they could not identify olive oil: “I know that my mother normally uses oil, but I don't understand the difference between these two types of oil.” Finally, all members (i.e., authors and participants) determined that these drawbacks could be solved by modifying the items. For example, they added the amount of oil used for cooking in Item 8 or the color of the oil in Item 11 (see Supplementary Table 4).




Phase II: Field testing
 
Design and participants

In this longitudinal study, intentional cluster sampling was used for sample selection. The geographical proximity to the schools and the researchers' possibilities to access the sample were considered. The inclusion criterion for the investigation stipulated that participants had to be children and adolescents. Moreover, the research team specified that students could participate if they completed the first and second assessments of KIDMED 2.0 and the 7-day DR. The data were collected from March 2021 to June 2021 in southwestern Spain. Based on the eligibility criteria, a final sample of 419 students, aged 9 to 17 years (14.40 ± 2.00), of whom 208 were children (12.13 ± 0.90, 53.84% girls) and 211 were adolescents (15.45 ± 1.04, 57.81% girls), participated in the investigation. The minimum sample size required for the study was 375 youths. It has been shown that a sample of at least 200 respondents is necessary to achieve temporal stability (44).



Measures
 
Adherence to the mediterranean diet

The version of the KIDMED 2.0 developed in Phase I was used to measure adherence to the Mediterranean diet in children and young people. This tool comprises 16 questions based on the assessment of eating habits, of which 12 denote positive connotations and 4, negative aspects. The index of adherence to the Mediterranean diet was calculated as the sum of each answer and ranged from −4 to 12.



Daily record (7-day dietary record)

To assess children's and adolescents' daily record of adherence to the Mediterranean diet, we used a 7-day dietary record (DR). The 7-day DR record has been recognized as the gold standard of the dietary assessment methods and is used as a reference in calibration or validation studies that employ other less rigorous and less expensive methods (44). On days 1 through 7, participants completed at home a daily record to report their food and beverage intake for 5 weekdays and 2 days on the weekend. Emphasis was placed on providing comprehensive information relative to all foods eaten.




Procedure

The research team contacted the principal and Physical Education teachers at each school to conduct this study. Parents were informed of the nature and purpose of the study by letter. Written informed consent was required both from the participants and their parents/legal guardians. The paper-and-pencil questionnaire was administered in a Physical Education lesson by one member of the research team. The first assessment of adherence to the Mediterranean diet was carried out using the version of the KIDMED 2.0 questionnaire for children and adolescents. The time to complete the survey was 20 min. The children and adolescents then took home the 7-day DR to report all the food they ate during the next week (i.e., Monday to Sunday). Previously, the research team gived participants several advises to write down the foods they ate during the this week. They also reminded the participants that they did not need to include the size of the foods, only the name and the quantities. An example of the daily record was also provided. Therefore, students estimated food intake using food names and a portion-size guide (45). Two weeks after the first assessment of KIDMED 2.0, the second assessment of adherence to the Mediterranean diet was conducted using the version of the KIDMED 2.0 for children and adolescents (Figure 1). In line with previous studies (10, 21, 46), a period of 2 weeks is considered sufficient to eliminate the influence of the responses of the first test on the results of the retest. One of the research team members was also present during the assessment.


[image: Figure 1]
FIGURE 1
 Data gathering timeline. KIDMED Index; DR, Dietary-Record.





Data analysis

The SPSS Statistics v.23.0 software was used for data analysis. Cohen's Kappa with a 95% confidence interval between test and retest responses was used to examine the test-retest reliability of the items. Cohen's Kappa with a 95% confidence interval between responses in the test and the 7-day DR was used to examine the construct validity of the items. The descriptive terms of Landis and Koch (1) were used to characterize values of kappa: < 0%, poor; 0–20%, slight; 21–40%, fair; 41–60%, moderate; 61–80%, substantial; and 81–100%, almost perfect.




Results


Test-retest reliability

Descriptive statistics of the test-retest reliability of the KIDMED 2.0 questionnaire are presented in Table 1. Overall, Cohen's kappa coefficients for the 16 items of the KIDMED 2.0 showed that most of items had moderate to substantial test-retest reliability (47). Also, significant test-retest kappa statistic values were found for all items (p < 0.001). However, for Item 3, regarding protein consumption, and Item 8, which refers to how food is cooked at home, the agreement was fair (κ = 0.36 and 0.29, respectively). The KIDMED index score had a moderate test-retest reliability (κ = 0.48) and a significant kappa statistic value (p < 0.001). Finally, there was little variation in Cohen's kappa coefficients in the results for all the items the KIDMED 2.0 by age (see Supplementary Table 5) and sex (see Supplementary Table 6) as well as for the KIDMED 2.0 index score.


TABLE 1 Test-retest and reliability values of the items of the KIDMED 2.0.
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Construct validity

Descriptive statistics of the KIDMED 2.0 questionnaire and the 7-day DR are presented in Table 2. Results show a moderate agreement for 10 items (ranging between 0.21 and 0.47) between the items of the KIDMED 2.0 and the 7-day DR. Furthermore, concerning Items 3, 4, 5, and 6, related to the consumption of protein, plant-based foods, fresh and minimally processed foods, and pre-cooked or fast-food, the agreement was slight [ranging between 0.08 and 0.17 (47)]. However, for Item 8, regarding how food is cooked at home, and Item 11, about the type of olive oil used, the agreement was poor. Significant kappa statistic values were found for all items (p < 0.001), except for Items 3, 8, and 11. The KIDMED index score had weak construct validity (κ = 0.17), and a significant kappa statistic value (p < 0.001). Lastly, the construct validity results of the KIDMED 2.0 by age (see Supplementary Table 7) and sex (see Supplementary Table 8) showed similar values for Cohen's kappa coefficients for all items.


TABLE 2 KIDMED 2.0 and 7-day dietary record values of the items.
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Discussion

This research aims to (i) update the 2019 KIDMED questionnaire; and (ii) test its psychometric properties in terms of reliability and validity in a group of Spanish children and adolescents. Concerning the first aim, and following the modifications of the current version of KIDMED 2.0, the changes in each item are shown, justifying them from a scientific point of view.

In this sense, an update was proposed for Items 1 and 2 which previously referred to: “Eats a fruit every day” and “Eats a second fruit every day,” respectively. The World Health Organization (48) recommends eating at least 400 g of fruit and vegetables per day, which is equivalent to approximately 5 servings per day. Previous research has shown that fruit and vegetable consumption is associated with a lower risk of non-communicable diseases (49–51). In addition, meeting fruit and vegetable consumption recommendations reduces the likelihood of becoming overweight and obese (49, 51). Increased fruit and vegetable consumption could help weight loss in children and adolescents (52), the target populations of KIDMED 2.0. Therefore, rephrasing Items 1 and 2 was proposed as follows: “Eats two or more servings of fruit a day” and “Takes one or more servings of vegetables and/or raw or cooked vegetables per day,” respectively.

Item 4 of the Altavilla and Caballero-Perez (5) research questionnaire stated “Has fresh or cooked vegetables more than once per day.” Given that it is recommended to consume a large amount of vegetables and fruits daily to achieve health benefits, we considered rephrasing Item 6 as follows: “More than half of the food he/she eats is of plant origin (fruits, vegetables, legumes, nuts, potatoes, whole grains).” Previous research has suggested that fruit and vegetable consumption is the fundamental basis of the Mediterranean diet (1, 53).

Items 5 and 7, also of the Altavilla and Caballero-Perez (5) questionnaire, indicated: “Consumes fish regularly (at least 2–3 times per week)” and “Likes pulses and eats them more than once per week,” respectively. In the case of pulses, they have been shown to have excellent nutritional value and are an important source of fiber, phytosterols, and various minerals (54). Fish, especially blue fish, contains abundant omega-3 polyunsaturated fatty acids such as docosahexaenoic acid and eicosapentaenoic acid, which can improve cognitive function and prevent cardiovascular disease (55). As red meat consumption has been associated with an increased risk of colourectal cancer, it is recommended to preferably consume lean meat (poultry and rabbit) (54, 56). Therefore, it was proposed to rephrase Items 3, 5, and 7 as follows: “Eats one portion at lunch and another at dinner of legumes, meat (chicken, turkey, or rabbit or other lean meats), fish and/or eggs a day,” “When he/she eats lean meat, eggs and/or fish, they are usually fresh and minimally processed,” and “Eats three or more servings of legumes (chickpeas, white beans, lentils, peas) a week,” respectively.

Item 6 of the questionnaire of Altavilla and Caballero-Perez (5), which indicated “Goes to a fast-food (hamburger) restaurant more than once per week” was also modified. Ultra-processed foods are characterized by a high content of added sugars, salt, dietary energy density, along with saturated and trans fats, and low amounts of fiber, protein, micronutrients, and phytochemicals (57, 58). The systematic review and meta-analyses conducted by Askari et al. (58) showed a positive association between the consumption of ultra-processed foods and excess body weight. The composition of these foods, also known as “ready-to-eat,” or “ready-to-heat,” is very similar to fast foods, as they are created from industrial formulations manufactured from substances derived from foods and additives, with minimal whole food (58). Therefore, it was proposed to rephrase Item 6 as follows: “Eats pre-cooked food or fast foods, such as pizzas and hamburgers, one or more times a week.”

In 2010, the UNESCO definition of the Mediterranean diet includes cooking skills as a fundamental aspect of the Mediterranean pattern. The Mediterranean diet effect on health may differ between Mediterranean and non-Mediterranean countries (59), possibly because the normal concept of transferability is only about food consumption and less about other aspects, such as food consumption during the day, and culinary customs (60). Culinary habits and skills are important aspects of lifestyle and may be related to better food consumption because when people cook their meals, they are more careful about what they consume (59, 60). This approach shows that what you eat is important but how you eat is more so (i.e., how you prepare the food). However, the measurement in previous versions of KIDMED has only taken into account the mode of preparation for vegetables. Therefore, for the KIDMED 2.0 version, Item 8 was included to assess the mode of food preparation, which reads: “At home, it is usually cooked in the oven, grilled (a frying pan with little oil) or cooked (not using a fryer).”

Concerning Item 9, Altavilla and Caballero-Perez (5) indicated “Consumes whole-grain pasta or whole-grain rice almost every day (5 or more times per week).” Whole-grain cereals are richer in vitamins, minerals, antioxidants, and dietary fiber than refined cereals, which may have a protective effect against cancers of the digestive system (61, 62). As Item 9 of Altavilla and Caballero-Perez (5) already included the term “whole-grain” in the consumption of whole-grain pasta or whole-grain rice, no significant changes were proposed for this item. Therefore, Item 9 reads as follows: “When I eat cereals (pasta, rice, quinoa, couscous), I always eat whole grains.” It would be given a value of +1 because we consider the consumption of whole-grain cereals as a healthy eating habit within the framework of the Mediterranean diet.

As for Item 10 of the Altavilla and Caballero-Perez (5) version, it says: “Consumes nuts regularly (at least 2–3 times per week.” Regular consumption of nuts (especially almonds and walnuts) has been associated with a lower risk of coronary heart disease (54). The cardioprotective effects of nuts may be related to their relatively high proportion of unsaturated fatty acids such as monounsaturated fatty acids and linoleic acid (63). However, if nuts are fried, they may contain high levels of salt and oil, which may reduce their protective effect. Therefore, we decided to include the term “natural” to clarify the mode of consumption of nuts, so that Item 10 was worded: “Has a serving of natural or roasted nuts without salt at least 3 times a week.”

Regarding Item 13, the Altavilla and Caballero-Perez (5) KIDMED said: “Has a dairy product for breakfast (yogurt, milk, etc.).” Consumption of dairy products may reduce the risk of cardiovascular disease (64, 65). To meet dietary recommendations for dairy foods and calcium intake, it is recommended to consume 2.5 to 4 servings of dairy products per day (48). As the benefit of consuming these foods is independent of the time of day when they are consumed, it was proposed to remove the word “breakfast” from Altavilla and Caballero-Perez (5) questionnaire, so that the wording of the item would read as follows: “When he/she eats a portion of dairy products, they are always natural (e.g., milk, yogurt without sugar, fresh cheese) or minimally processed.”

Item 11 of the Altavilla and Caballero-Perez (5) version indicates “Uses olive oil at home.” Strong evidence has demonstrated the protective effect of virgin olive oil (53). Moreover, the Mediterranean diet is characterized by the consumption of virgin olive oil as one of the main sources of fat (1, 8), which justifies its inclusion in the KIDMED 2.0. However, the wording of the item may be confusing for the respondent, so it was modified to make it easier to understand for children and adolescents, now reading: “At home, virgin olive oil (dark green) is used instead of sunflower oil (yellow).” It would be given a value of +1, as it is considered a fundamental food in the Mediterranean diet.

Regarding breakfast, the Altavilla and Caballero-Perez (5) questionnaire indicated: “Skips breakfast.” Eating breakfast is considered an essential feature of a Mediterranean dietary pattern. It has been shown that children and adolescents who ate breakfast regularly were more likely to adhere to the Mediterranean diet than those who did not eat breakfast (66). However, there is growing evidence to question this position, arguing that the beneficial effects of breakfast depend on the type of food we eat (67). Studies on the association of breakfast intake are rather limited (67), so, in line with this approach, two different questions referring to breakfast were proposed, one referring to healthy foods and the other to unhealthy foods. Thus, the wording of Items 14 and 15 were proposed as follows: “When he/she has breakfast, he/she eats pastries, cookies, juices, smoothies or processed products” and “When he/she eats breakfast, he/she eats unprocessed or minimally processed foods (e.g., fruit, nuts, eggs or whole wheat bread),” respectively.

Item 16 of the Altavilla and Caballero-Perez (5) version reads: “Eats sweets and candy several times every day.” Sweets and candy are an important source of salt, trans fats, and sugar, which have been associated with weight gain (54). Furthermore, the systematic review conducted by Iaccarino-Idelson et al. (9) defined salty snacks, sweets, candies, soft drinks, juices, and/or shakes as “anti-Mediterranean” food. To facilitate the understanding of this item, some examples were proposed. Thus, the wording of Items 12 and 16 is: “Drinks commercial soft drinks, juices and/or shakes one or more times during the week” and “Eats industrial pastries (sweets, cookies, snacks or chocolate) and sweets (crisps, worms, candies or jellies) several times a week,” respectively. Finally, content validity was accepted by reaching a full agreement after completing all phases of the process.

Regarding KIDMED's reliability, Cohen's kappa coefficients revealed adequate reliability (47), which confirms the good consistency of KIDMED 2.0. These values are similar to those reported by Carrillo and Ramírez-Vélez (32), and Rei et al. (21), which showed good agreement in almost every item and in the KIDMED index score. Also, results showed similar values between males and females, as well as between children and adolescents. Thus, the KIDMED 2.0 is presented as a reliable questionnaire to be used regardless of sex and age in the early stages.

Concerning construct validity, our adaptation of the KIDMED showed acceptable validity (47). These values are similar to those of Rei et al. (21), who reported moderate validity of the KIDMED questionnaire in Portuguese adolescents. In the present study, only Items 3, 8, and 11 showed poor agreement. One of the main reasons for the low values in Items 8 and 11 was that the participants did not indicate the type of cooking and the type of oil used by their families in the 7-day DR. The results tested in Item 3 may also be due to the general descriptions of the indicated dishes, especially typical foods such as purees or different stews. For instance, purees can be made only of vegetables or also of protein products such as chicken or beef. Therefore, more studies with different samples and/or contexts are needed to check the construct validity of these items.


Limitations, future directions, and strengths

The present investigation has several limitations that should be taken into account when interpreting the results. First, according to the poor values of construct validity for Items 3, 8, and 11, the 7-day DR selected as the gold standard measurement should be improved, obtaining a more detailed record of meals. Therefore, in future studies, it would be interesting to conduct a joint assessment of the 7-day DR of parents and children to gain more knowledge about consumption that would improve and provide higher quality to the scientific instrument. Another limitation of this project is that we only included children and adolescents from one region of Spain. Future studies should examine the psychometric properties of the KIDMED 2.0 in different regions or countries where the Mediterranean diet is practiced and rooted.

Despite these limitations, the present study has some strengths. Firstly, our study carries out an in-depth review of each item according to Mediterranean dietary patterns during the adaptation and validation process of the KIDMED 2.0, supported and supervised by a team of nutritionists who are experts in the Mediterranean diet. Secondly, our study analyses the psychometric properties of the KIDMED in Spanish adolescents using a mixed methodology (i.e., a quantitative and qualitative methodology were used conjointly). Only one previous study has analyzed the psychometric properties in Portuguese adolescents (21). Finally, the reliability and validity of the KIDMED 2.0 according to age and sex were also tested.




Conclusions

This study provides a new instrument to assess the adherence of children and adolescents to the Mediterranean diet, carrying out a thorough revision of the items to adapt the instrument to the real Mediterranean diet. Moreover, this adaptation has undergone a rigorous analysis of its psychometric properties, obtaining moderate validity and reliability. Therefore, the KIDMED 2.0 should be further refined. Finally, researchers and teachers from different educational centers interested in this topic will be able to evaluate adherence to the Mediterranean diet with greater rigor.
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1.1 cat two or more servings of fruit a day

2.1 eat one or more servings of vegetables and/or raw or cooked
Vegetables per day

3.1 eat one portion at lunch and another at dinner of legumes,
meat (chicken, turkey or rabbit, or other lean meats), fish and/or
eggsaday

4. More than half of the food I eat s of plant origin (fruits,
Vegetables, legumes, nuts, potatoes, whole grains)

5. When I eat lean meat, eggs and/or fish, they are usually fresh
and minimally processed

6.1 eat precooked food or fast-food such as pizzas and
hamburgers one or more times a week

7.1 cat three or more servings of legumes (chickpeas, white beans,
Lentils, peas) a week

8. Athome, food is usually cooked in the oven, grlled (a frying
pan with little oil) or boiled (do not using a fryer)

9. When I cat cereals (pasta, rice, quinoa, couscous), I always eat
whole grains

10. 1 eat a serving of natural or roasted nuts without salt at least 3
times a week

11. At home, virgin olive oil (dark green) is used instead of
sunflower ol (yellow)

12. 1 drink commercial soft drinks, juices and/or shakes one or

more times dur

g the week
13 When I eata portion of dairy products, they are always natural
(milk, yogurt without sugar, fresh cheese) or minimally processed
14 When 1 have breakfast, I eat pastries, cookies, juices,
smoothies or processed products

15. When I eat breakfast, I eat unprocessed or minimally
processed foods (fruit, nuts, eggs, o whole wheat bread)

16.1 eat industrial pastries (sweets, cookies, snacks, or chocolate)
and sweets (crisps, worms, candies, or jellies) several times a week
KIDMED 2.0 index score

Poor (<3)

Average (4-7)

Good (=8)

Significant results: *p < 0.05, **p < 0.01, ***p < 0.001.

Baseline Test
Yes (%)  No (%)
212(517) 198 (48.3)
194 (47.3) 216 (52.7)
337 (82.2) 3(17.8)
261(637) 149 (36.3)
326(795)  84(205)
220(537) 190 (46.3)
364 (88.8) 46 (11.2)
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7-day Dietary Record
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1.1 cat two or more servings of fruit a day

2.1 eat one or more servings of vegetables and/or raw o cooked
Vegetables per day

3.1 eat one portion at lunch and another at dinner of legumes,
meat (chicken, turkey or rabbit, or other lean meats), fish and/or
eggsaday

4. More than half of the food I eat s of plant origin (fruits,
Vegetables, legumes, nuts, potatoes, whole grains)

5. When I eat lean meat, eggs and/or fish, they are usually fresh
and minimally processed

6.1 eat precooked food or fast-food such as pizzas and
hamburgers one or more times a week

7.1 cat three or more servings of legumes (chickpeas, white beans,
Lentils, peas) a week

8. Athome, food is usually cooked in the oven, grilled (a frying
pan with little oil) or boiled (do not using a fryer)

9. When I cat cereals (pasta, rice, quinoa, couscous), I always eat
whole grains

10. 1 eat a serving of natural or roasted nuts without salt at least 3
times a week

11. At home, virgin olive oil (dark green) is used instead of
sunflower ol (yellow)

12. 1 drink commercial soft drinks, juices and/or shakes one or

more times dur

g the week
13 When I eata portion of dairy products, they are always natural
(milk, yogurt without sugar, fresh cheese) or minimally processed
14 When I have breakfast, I eat pastries, cookies, juices,
smoothies or processed products

15. When I eat breakfast, I eat unprocessed or minimally
processed foods (fruit, nuts, eggs, or whole wheat bread)

16.1 eat industrial pastries (sweets, cookies, snacks, or chocolate)
and sweets (crisps, worms, candies, or jellies) several times a week
KIDMED 2.0 index score

Poor (<3)

Average (4-7)

Good (28)

Significant results: ***p < 0.001.

Baseline Test

Yes (%)  No (%)
214(512) 204 (48.8)
195 (46.4) 224 (536)
343(821)  75(17.9)
266(63.6) 152 (36.4)
331(792)  §7(208)
225(53.8) 193 (46.2)
371(888)  47(112)
364(87.3)  53(127)
96(230)  322(77.0)
101 (242)  316(7538)
361(864)  57(13.6)
203(70.1)  125(299)
300(71.8)  119(28.2)
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