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Purpose: The aim of this study was to explore the dietary patterns, adherence to Food-Based Dietary Guidelines, and the ultra-processed consumption during the COVID-19 lockdown among a Spanish young population aged 3–17 years.

Methods: Parents/legal guardians of preschoolers, children, and adolescents aged 3–17 years were enrolled through social networks. The eating habits were assessed by a Food Propensity Questionnaire applied in the ENALIA (Encuesta Nacional de Alimentación en la población Infantil y Adolescente) Spanish survey, which aims to collect food intake information and other data about eating habits on children and adolescents (0–18 years old). Participants were dichotomized following the Food-Based Dietary Guidelines for the Spanish young population offered by the Spanish Society of Community Nutrition. The ultra-processed food score was determined following the principles established in the NOVA classification.

Results: Data from 604 children and adolescents were included. An association between age group and the recommendations of snacks (p = 0.002), fruits (p = 0.010), and diaries (p < 0.001) was found. Adolescents showed a lower mean compliance with these guidelines than children (p = 0.004) and preschoolers (p < 0.001). Similarly, children reported lower Food-Based Dietary Guidelines than preschoolers (p = 0.015). Regarding ultra-processed consumption, it was also observed a higher intake in adolescents than in children (p = 0.037), as well as in preschoolers (p < 0.001).

Conclusions: The associations that were found highlight the low proportion of the young population (especially adolescents) meeting the Food-Based Dietary Guidelines and the high consumption of ultra-processed foods during COVID-19 lockdown.
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INTRODUCTION

As a result of the current COVID-19 crisis, public health recommendations and Spanish governmental measures have implemented restrictions and lockdown, such as stay-at-home orders, mandatory mask requirements, limitation of the freedom of people movement, suspension of the on-site educational activities (replaced by online educational activities), and/or close of the public establishments (with the exception of those essential) (1). Although these strategies assist to decrease the rate of infection, such restrictions (e.g., increased social distancing) involve adverse consequences by restraining engagement in physical activity, normal day-to-day routines, and access and travel to several ways of exercise (2).

Dietary risk factors are ranked among the principal risk factors for disability and have been identified as responsible for a large proportion of chronic non-communicable diseases worldwide (3). Supporting this notion, holistic and integrated approaches across all sectors and policy areas are needed to deal with the worrying prevalence of non-communicable diseases with an emphasis on primary prevention (4). Similarly, providing assistance based on evidence for healthier lifestyles and dietary patterns could exert an essential role for public health (5). In this sense, food-based dietary guidelines are helpful tools for public health strategies and nutrition policies to encourage healthier eating habits (6, 7).

The World Health Organization has strongly recommended to follow a healthy diet (8) during the periods of lockdown. Thus, this diet should include fruits, legumes, whole grains, vegetables, and healthy fats. In this sense, one study performed by Ammar et al. (9) during the COVID-19 lockdown indicated that this situation alters eating behaviors (eating out of control, an overall greater number of main meals, higher intake of unhealthy food, and more snacking between meals) in a health-compromising direction. Also, other studies performed in Spain showed food consumption changes (i.e., nut, homemade dessert, confectionary, snack, and jelly bean intakes increased) (10), as well as a trend toward greater consumption of healthy foods, lower consumption of foods of less nutritional interest, and an increase in the practice of cooking at home during the lockdown (11).

On the other hand, the intake of ultra-processed foods has been linked with a higher dietary risks of associated non-communicable diseases (12), as well as a less desirable cardiometabolic risk status and a higher risk of both cardiovascular and cerebrovascular diseases, depression, and all-cause mortality (13). Correspondingly, most of the scientific literature on the relationship between intake of ultra-processed foods and adiposity presents a positive direction (i.e., a higher intake leads to increased adiposity) (14). In addition, a recent systematic review with meta-analysis has pointed out the connection between intake of ultra-processed food and metabolic syndrome in youths and dyslipidemia in children (15).

Consequently, it appears reasonable that governments should support policies that promote more efficiently consuming healthy food during periods of lockdown. Although COVID-19 vaccines are being administered in several countries, this fact does not imply that the emergency is almost finished, since we are just beginning a next stage of the pandemic (16). To the best of our knowledge, studies on the effect of the COVID-19 lockdown in food patterns among the young population are still scarce. In this sense, this is the first study which assessed dietary patterns and eating habits during the COVID-19 lockdown among preschoolers, children, and adolescents. Thus, the aim of this study was to explore the diet-related patterns, adherence to Food-Based Dietary Guidelines, and the ultra-processed consumption during the COVID-19 lockdown among the Spanish young population aged 3–17 years. We hypothesize that, during the COVID-19 lockdown, eating habits were inadequate, compliance with nutritional recommendations was low, and consumption of ultra-processed foods was high among the Spanish young population. It is also speculated that these inadequate eating habits were most prevalent in older participants.



MATERIALS AND METHODS


Population Sample and Study Design

Parents/legal guardians of preschoolers/children/adolescents aged 3–17 years were enrolled through social media (Facebook, Instagram, Twitter, and LinkedIn). An online survey was generated and sent by a snowball sampling technique. In this sense, apart from recruiting through social media, we invited researchers from various regions of Spain to disseminate our survey, with the aim of trying to reach a more varied and larger number of participants. To fulfill the online survey, around 15 min were needed. Prior to filling in the online survey, data about the aim of the research were explained and an informed consent was required. Data were collected for 15 days (from March 29 to April 13, 2020). In this period, the entire Spanish population should remain at home (except essential workers) and was only allowed to go out for basic food shopping, healthcare, and some justified exceptions (1). Of the first 720 respondents, 77 participants were excluded since they were under 3 years or over 17 years of age. Furthermore, 41 participants were excluded due to missing information. Finally, data from 604 respondents were incorporated in the final analysis.

In terms of inclusion criteria, only parents/legal guardians of the Spanish young population aged 3–17 years who signed the informed consent were included. Conversely, regarding the exclusion criteria, participants were not enrolled when they did not completely fill out the online survey.

This study was conducted following the Helsinki Declaration for Human Studies and approved by the Ethical Committee of the Universidad Católica de Murcia (UCAM) (code: CE112001). All participants and their parents/legal guardians were informed of the aim of the research, and then a written informed consent was required.



Procedures


General Information

Parents/legal guardians were requested to fulfill the online survey. The initial section informed participants about the study design and aims of the study. Parents'/legal guardians' information about sex and age (calculated from date of birth) of their children, educational level, and socioeconomic status [through the Family Affluence Scale—FAS-III (17)] was required. Information on geographic location was also requested. Similarly, anthropometric information was reported by parents/legal guardians about the minors. Weight was self-declared in kilograms and height in meters. Both the z-score for body mass index and the categorization of excess weight (overweight/obesity) were computed adhering to the World Health Organization standards (18, 19).



Food-Based Dietary Guidelines

The eating habits were assessed by a Food Propensity Questionnaire (FPQ) (20) applied in the ENALIA (Encuesta Nacional de Alimentación en la población Infantil y Adolescente) Spanish survey, which aims to collect food intake information and other data about dietary patterns on children and adolescents (0–18 years old). A detailed explanation of this survey was published elsewhere (21). Participants were dichotomized following the Food-Based Dietary Guidelines for the Spanish young population offered by the Spanish Society of Community Nutrition (SENC) (22). A detailed explanation about the establishment of the adherence to the Food-Based Dietary Guidelines is shown in Supplementary Table 1.



Ultra-Processed Food Score

The ultra-processed food score was determined, following the principles established in NOVA classification (12). The NOVA system classifies all beverages and foods into four groups based on their own nature, purpose, and extent of factory food manufacturing: 1—minimally processed foods or unprocessed; 2—processed cooking ingredients; 3—processed foods; and 4—ultra-processed foods. Group of foods were considered ultra-processed when they contain any formulation made mainly or completely from products derived from additives and foods (i.e., savory or sweet packaged snacks, soft drinks). Thus, 20 groups of foods were considered as ultra-processed food. Due to the lack of a specific score to determine the consumption of these foods, responses were scored as follows: 0—never, 1—one to three times a month; 2—once a week; 3—two or three times a week; 4—four to six times a week; 5—once a day; 6—more than once a day. The final score varied from 0 to 120 points.



Covariates

Sex (females or males), socioeconomic status (SES) (high, medium or low) (17), educational level (complete higher education, incomplete higher education, complete secondary education, incomplete secondary education, complete primary education, or incomplete primary education), region (Southern or Northern Spain), BMI (z-score) (18, 19), and physical activity were incorporated as potential covariates. The level of physical activity was according to the next question: “Normally, how many days was your child physically active for a total of at least 60 min?”. The possible options varied from 0 to 7 days weekly. This measure has revealed to have good validity and reliability (23).




Statistical Analysis

Data were shown as means and standard deviation for continuous variables and frequencies and percentages for categorical variables. Data normality was checked by Kolmogorov-Smirnov tests with Lilliefors correction, and the homogeneity of variances by the Levene test. Kruskal-Wallis H test or one-way ANOVA for three-group comparisons (preschoolers, children, and adolescents), according to the normality assumption. Conversely, Pearson's chi square test was applied to determine associations between qualitative variables. Binary logistic regression analyses were performed to determine the association between meeting the different Food-Based Dietary Guidelines across age groups [preschoolers (aged 3–5), children (aged 6–12), adolescents (13–17)]. Furthermore, analysis of covariance (ANCOVA) was performed to verify the association between means of adherence to the Food-Based Dietary Guidelines across age groups. Preliminary analysis showed no interaction between sexes and both the meeting of the Food-Based Dietary Guidelines (p = 0.162) and the ultra-processed food score (p = 0.331). For this reason, the analysis was carried out with both sexes together to increase the statistical power. All analyses were conducted with SPSS statistical software version 24 for Windows. The statistical significance level was established at p < 0.05.




RESULTS

Table 1 indicates the descriptive information of participants. The average age was 12.1 (4.6). The sex distribution was similar (50.2% girls). The prevalence of participants with high SES was 22.4%. Moreover, 31.0% of the participants' breadwinner completed higher education. Twenty percent of the sample showed excess weight. Participants from Southern Spain (74.0%) were higher than those from Northern Spain (26.0%). Moreover, the average number of days being physically active was 4.1 (2.3).


Table 1. Descriptive information of the Spanish analyzed sample (n = 604).
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Supplementary Table 2 depicts the food frequency during the COVID-19 lockdown among the Spanish young population. A percentage of 58.6% of participants ate vegetables/salads at least one time per day. The proportion of the young population who ate fruits at least one time per day was 10.5%. Regarding legumes, 65.6% of the participants never ate this type of food. Also, 19.5% indicated they never ate nuts and dried fruit. Figure 1 indicates the prevalence of adherence to the Food-Based Dietary Guidelines in the different age groups analyzed. An association between age group and the recommendations of snacks (p = 0.002), fruits (p = 0.010), and diaries (p < 0.001), was found.


[image: Figure 1]
FIGURE 1. Prevalence of meeting of the Food-Based Dietary Guidelines stratified by age group.


Figure 2 shows the association between meeting individual Food-Based Dietary Guidelines in relation to age group, after adjusting for several covariates. A lower association with meeting the sweets recommendation was found in children (OR = 0.30; CI95%, 0.14–0.62), as well as in adolescents (OR = 0.18; CI95%, 0.05–0.63).


[image: Figure 2]
FIGURE 2. Association of meeting the different Food-Based Dietary Guidelines according to age group. Data expressed as odds ratio (confident intervals 95%). Adjusted by sex, socioeconomic status, educational level, geographical location, body mass index (z-score), and physical activity level.


The mean differences of the number of Food-Based Dietary Guidelines met and ultra-processed consumption score according to age group are shown in the Figure 3. In relation to the Food-Based Dietary Guidelines (Figure 3A), adolescents showed a lower average of the meeting of these guidelines than both children (p = 0.004) and preschoolers (p < 0.001). Similarly, children reported a lower Food-Based Dietary Guidelines than preschoolers (p = 0.015). Regarding ultra-processed consumption (Figure 3B), we also observed a higher intake in adolescents than in children (p = 0.037), as well as in preschoolers (p < 0.001).
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FIGURE 3. Mean differences of the number of Food-Based Dietary Guidelines met and ultra-processed consumption score according to age group. (A) Number of Food-Based Dietary Guidelines met. (B) Ultra-processed consumption score. Adjusted by sex, socioeconomic status, educational level, geographical location, body mass index (z-score), and physical activity level.




DISCUSSION

As far as we are concerned, this is the first study to report evidence of the adherence to Food-Based Dietary Guidelines and ultra-processed consumption during the COVID-19 lockdown among the Spanish young population. The current findings suggest low adherence to the Food-Based Dietary Guidelines among preschoolers, children, and adolescents during the COVID-19 lockdown, which is lower as age increases. Similarly, it has been pointed out a high ultra-processed consumption, mainly in adolescents.

In reference to dietary habits, the urgent need to improve them worldwide has recently been highlighted (4), since an inadequate diet constitutes a risk factor that causes more deaths than other factors, such as smoking (3). Food-Based Dietary Guidelines are helpful resources to clearly communicate an easy-to-understand information to a larger number of people, with the objective to aid the adherence of healthier eating habits (6, 7) based on the best available scientific evidence. However, as our findings suggested, most of the participants did not meet the national Food-Based Dietary Guidelines. Furthermore, a negative trend has been observed in older age groups, emphasizing the importance of encouraging the adherence to a healthy dietary pattern (and active lifestyle) during the early stages of life (24). In adults, the scientific evidence is not clear, with some studies showing an increase during the COVID-19 lockdown in healthy foods (11) and others in unhealthier foods (10). In young populations, the findings of the longitudinal study performed by Pietrobelli et al. (25) showed undesirable changes in lifestyle (e.g., eating healthy) in obese participants during the lockdown period. Likewise, one study that reported information after the COVID-19 lockdown in Spain showed a lower adherence to the Mediterranean diet [recognized as healthy dietary pattern (26)] among participants aged 11–16 (27). Conversely, one study among Spanish adolescents showed an increased consumption of fruit, as well as a decreased consumption of soft drinks, sweets and pastries, and convenience foods (28). However, these same authors found no statistically significant differences between groups. We hypothesize that the number of health-related behaviors of young populations (i.e., consumption of vegetables or fruits) as well as of their parents/legal guardians might have changed progressively during the COVID-19 lockdown, as one study in youths (29) has shown. In addition, another possible explanation is that the younger they are, the more responsibility parents/guardians have in making decisions about feeding. Nonetheless, caution is necessary to interpret these results, since we are not able to conclude that the findings obtained are exclusively favored by the COVID-19 lockdown.

Focusing on adherence to the Food-Based Dietary Guidelines at the individual level, the low consumption of fruits and, specially, vegetables among the young population was noteworthy. These foods are rich in micronutrients that are essential for the proper functioning of the immune system and have a vital influence on the promotion of health and nutritional well-being; they are even more necessary especially during the COVID-19 pandemic, as recommended by the WHO (8). One possible explanation could be related to work–life balance problems, as many parents/legal guardians had to telework while caring for their children during the closure of COVID-19. Thus, this scenario could lead to the adoption of less healthy eating habits, especially among those who are more dependent (e.g., young population) (29). Another possible justification could be the limited access to daily food shopping as a result of the COVID-19 lockdown, which may decrease the choice of fresh foods (e.g., fruits, vegetables), in favor of processed/ultra-processed foods, such as junk food or snacks, which tend to be higher in sugars, fats, or salt (30).

Regarding ultra-processed food, the results of a previous research with children and adolescents match with those achieved in the present study, highlighting the great influence of ultra-processed foods in the diet of adolescents. Ruíz-Roso et al. (31) showed that the habitual ultra-processed consumption was greater during the COVID-19 lockdown in their study performed in five different countries (Colombia, Chile, Brazil, Italy, and Spain). Notwithstanding, the differences on methodology to assess the consumption could influence the results obtained. There are some possible reasons for the high intake of ultra-processed foods during the COVID-19 lockdown. Firstly, the greater practicality characteristic of ultra-processed foods (i.e., durable, accessible, hyper-palatable) favors the intake of this unhealthier type of food (12), especially during periods of social isolation. Another possible reason is emotional eating, understood as the trend to overeat as a coping factor for controlling and decreasing undesirable feelings (e.g., stress, anxiety, depression) (32). In this sense, one study performed in Saudi Arabia (33) pointed out the usual influence of emotional eating in young females during the pandemic COVID-19, highlighting the importance of choosing healthy food during this health emergency situation.

Among the limitations of the present study, we declare the difficulty to compare our results with other studies because of the high variability of methods applied to research frequency food intake, as well as the lack of a specific score to determine the intake of ultra-processed food. Also, some types of food were not distinguished according to energy composition (e.g., cheese, chocolate), which made it difficult to categorize them into one group or another to establish compliance with the recommendations. There is no specific recommendation for the consumption of carbohydrate-rich foods according to the level of physical activity. However, the SENC advises that foods from this group should be consumed at each main meal. In this sense, a recent systematic review performed by Rabassa et al. (34) highlights the need to systematize, revise, and improve the development processes of Spanish Food-Based Dietary Guidelines. Accordingly, we tried to approximate the intake of carbohydrate-rich foods to this premise. Furthermore, the reliability on parent-reported data was also a limitation of this study. In addition, due to the cross-sectional nature of our study, it is not possible to determine causal inferences. Thus, future studies (mainly longitudinal and intervention designs) are required to report adherence to the Food-Based Dietary Guidelines and ultra-processed consumption to safeguard an adequate status during possible future scenarios of social isolation. Moreover, efforts should be directed toward parents influencing youths' eating behaviors by modeling their own eating behaviors, feeding practices they implement with their children, and their beliefs and attitudes about food (35). Also, responsible feeding and nutrition practices that support the child's autonomy to eat, as a response to their physiological requirements, which can promote self-regulation of feeding and assistance for young children's social, cognitive, and emotional development, should be encouraged (36). This fact is crucial at younger ages, since children acquire dietary habits from their personal experiences, but external experiences have a significant influence on preferences for what they prefer to eat (37, 38). In addition, we did not collect information on habitual dietary patterns before the COVID-19 lockdown. Therefore, we cannot infer whether the observations obtained changed during this scenario. Lastly, we used a snowball sampling to recruit participants. This approach, although prone to selection bias, is applicable in populations that are difficult to access because of their closed nature (39). Thus, due to the COVID-19 restrictions, this choice is justified.

The associations found highlight the low proportion of the young population meeting the Food-Based Dietary Guidelines and the high ultra-processed consumption during the COVID-19 lockdown. Similarly, there are important differences in meeting of Food-Based Dietary Guidelines and ultra-processed consumption among different age groups. The current results highlight the relevance of establishing public health policies and strategies for the young population, focusing on actions to encourage the adoption of healthy eating habits, particularly during and after phases of social isolation, with special emphasis in adolescents.
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Variables

Age (years)

Sex

Males

Females

Anthropometric data

Weight (kg)

Height (om)

BMI (z-score)

SES

High SES, (%)

Breadwinner's educational level
Complete higher education, (%)
Geographical location
Southern Spain, (%)

Physical activity

Physically active > 60 min (days)

Preschoolers (n = 75; 12.4%)

Children(n = 208; 34.4%)

Adolescents (n = 321; 53.1%)

M (SD) / n (%)

42(08)

44.(58.7)
31(41.3)

18.00 (6.54)

1052 (11.8)

0.55 (2.02)
17 (22.7)
38(50.7)

48 (64.0)

5120

M (SD)/ n (%)

9.120)

116 (55.8)
92 (44.2)

32,68 (11.19)
134.8 (15.0)
0.74 (2.08)
0 (28.8)
96 (46.2)

159 (76.4)

4423)

M (SD)/ n (%)

15.7(1.8)

141 (43.9)
180 (66.1)

59.11 (13.17)
166.4 (9.5)
1.11(1.82)
58(18.1)
53(16.5)

239 (74.5)

35(2.9)

p-value for trend

<0.001

0.008

<0.001

<0.001

<0.001

0.008

<0.001

0.163

<0.001

BMI, body mass index; SES, socioeconomic status.
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