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Abstract

:

Adult health behavior is established and formed in childhood, in which, besides the primacy of the family, institutional education plays a significant role. The aim of our systematic review is to analyze health interventions implemented in an institutional environment for children aged 3–6 years. Our research was carried out according to the PRISMA 2020 protocol. The sample of research was determined by using the keywords “health education” or “health promotion” and “preschool” or “kindergarten” in Scopus, ERIC and WOS databases published between 2013 and 2022. Out of a total of 1535 results, 14 proved to be relevant to the eligibility criteria of the study topic. Cochrane Risk of Bias criteria were used for critical appraisal and to limit bias. The majority of the analyzed studies focused on physical activity and nutrition, including the issues of sedentary time, obesity and sustainability. The holistic approach is less typical in the interventions reviewed, with a marginal occurrence of topics related to mental and social health, as well as risk behavior. The interventions proved to be more effective when parents were involved, and the varied, age-appropriate game-based activities also contributed to the formation of health-supporting habits.
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1. Introduction


As a result of advancements in medical and health sciences, life expectancy at birth has increased significantly over the last 100 years; this trend, although at a slower pace, continues even today [1,2]. The economic boom following the Second World War contributed to the more favorable living conditions of the population (nutrition, hygienic conditions, recreational opportunities) and to a change in lifestyle and related needs. Parallel to the increase in life expectancy, there is also a growth in the number of years spent in good health; however, due to the risk behaviors present in health behavior, the degree of health loss is still considerable [1]. The rate of chronic diseases associated with dietary risks, smoking, high systolic blood pressure, overweight and obesity is particularly high in the more economically advantaged regions of the world [3].



In addition to risk behaviors in health, human-caused damage, the dangerous levels of pollution of water, air, soil and wildlife; the considerable and undesired disruption of the biosphere’s ecological balance; and the use and exploitation of natural resources also have a negative effect on people’s physical, mental and social health, which was already highlighted at the 1972 UN conference on the human environment [4]. Reducing severe and irreversible damage to the environment and increasing the chances of future generations to meet their own needs have given rise to the idea of sustainable development with a special emphasis on comprehensive health promotion [5]. Nowadays, sustainable health is a major challenge [6]. Growing social expectations, stressful lifestyles and an increasing media use have a negative effect on the lifestyle and health behavior (consumption, time spent in front of a screen) of the adult and child population. This contributes to the exploitation of the body and soul and also leads to a significant increase in mental illnesses, to the extent that psychological disorders represent the most urgent public health issue in Europe; furthermore, globally, one in every eight people is affected by some form of mental disorder [7,8].



1.1. Health Education in Early Childhood


Adult health behavior is established and formed in childhood, in which, besides the primacy of the family, institutional education plays a significant role. During this process, in addition to education surrounding healthy lifestyles, the teacher influences the child’s outlook, value system and behavior by setting an example and conveying values, thus contributing to the child’s development into a healthier adult. This is particularly applicable for preschool education, which has been shown by several studies [9,10,11] to have a greater impact on the development of individuals’ life paths than later stages of public education; furthermore, it is a long-established fact that health-related habits can be formed at a young age before the child realizes their effects on his/her health and quality of life [12,13,14]. Among the values and habits conveyed by early childhood educators, from the point of view of developing a healthy lifestyle, it is extremely important how health as a value and also health-supporting values appear in their behavior and communication.



The institutional education of children aged 3–7 is extremely heterogenous in international comparison. In most countries, only the preschool year is compulsory, while in the preceding years, children’s participation in institutional education depends on the parents’ needs and/or financial means. The names of the institutions dealing with preschool children also display a high degree of diversity (preschool, kindergarten, child care, nursery school, etc.). Furthermore, Royer & Moreau (2015) and Manning et al. (2017) emphasize that the qualifications and titles of professionals working with children are diverse as well (preschool teacher, kindergarten teacher, caregiver, early childhood teacher/educator, day care teacher, child care provider, etc.) [15,16]. These differences can even occur within a single country. Due to the institutional differences, the function of early childhood education also receives a different emphasis: in many cases, the primary function is care, while in others socialization and skills development come to the fore as well. As a result this, institutional health education and related regulations and guidelines vary widely from country to country.



The WHO (2021) standards for early childhood health education focus mainly on nutrition, physical activity, screen time and rest, and place great emphasis on the collaboration between parents and institutions [17]. In several countries, there are no consistent health education regulations; instead, recommendations or guidelines are formulated. In New Zealand, the guidelines developed relate mainly to institutional infrastructure and somatic health [18], while in Australia, besides nutrition, physical activity and hygiene habits, the health education of children living in families with aboriginal and/or disadvantaged socio-cultural backgrounds are given a prominent role [19]. Indian guidelines emphasize a safe institutional environment, in addition to somatic health [20]. In Lithuania, kindergartens develop their health education program based on regulatory documents [21]. In Hungary, the central regulatory document for kindergarten education emphasizes and holistically explains the formation of a healthy lifestyle as the first task of preschool education, on the basis of which every Hungarian kindergarten has to develop a health education program [22]. In Austria and Germany, standards are primarily available for public catering in kindergartens [23,24]. In the United States, national health education standards have been assigned indicators which expand by age, focusing on children’s health and the habits that support it, to which individual member states adapt, developing their own standards in detail [25].



This shows that early childhood health education efforts are a priority even in countries where participation in preschool education is not compulsory. In many countries, health education in early childhood education is implemented in a complex way, immanently embedded in the educational process [21,26]. Complexity means that during health education the teacher does not focus on just one area, but includes both somatic (physical activity, nutrition, personal, community and environmental hygiene, accident prevention, prevention of other risk behaviors) and mental and social health-related content and activities. The immanent nature of health education suggests that health education efforts are not isolated but are present in a comprehensive way in every educational phase of the pedagogical activity. Health promotion in an institutional setting pays special attention to the prevention of health risks, in addition to the formation of health-related habits.



In Western societies, the most significant threats to children’s health are physical inactivity, dietary risks (unbalanced nutrition) and inappropriate sedentary behavior [27], which can lead to obesity, attention deficit disorder, social relationship disorders and motivation problems, among other things. All of these can fundamentally determine the health status and quality of life in adulthood. For this reason, the development of health-promoting habits in preschool children must be given the greatest attention during health education. The most important areas of habit formation are nutrition, physical activity, rest, sedentary behavior [17], as well as personal, community and environmental hygiene. By using habit-formation tools, the desirable good habit element/routine can be incorporated into everyday life in just a few weeks [28], which is why health education interventions can be effective even in the short term. Recognizing this, several preschool health educational intervention programs have been developed in recent decades, of which the collection of the results can help professionals working in this field to develop effective health education programs.



Due to the complexity of health education and the age characteristics of the age group examined, it is difficult to measure the effectiveness of health education interventions in an institutional environment; therefore, many studies are carried out mainly with the involvement of parents and teachers. So, it is not surprising that in the field of early childhood health education, previous systematic reviews focused primarily on parents or teachers [29,30,31,32], possibly on a specific health education area (oral health, obesity) [33,34,35,36,37,38] or on a specific type of disease [39,40]. A comprehensive review of health interventions for the 3–6-year-old age group within an institutional setting has not been carried out so far.




1.2. Aims


Accordingly, the aim of our systematic review is to analyze health intervention programs implemented in institutional settings for children aged 3–6 years.



The following research questions guided this systematic review according to the PICO (2022) format [41]:




	
In which areas of health education has intervention been conducted among 3–6-year-old children?



	
How holistic is the approach to health education and health promotion in the applied intervention program?



	
In what institutional environment are the intervention programs implemented?



	
What kind of methods are used during the intervention programs?



	
What are the achieved outcomes of applied interventions related to the health education of 3–6-year-old children? To what extent can these programs be considered effective?



	
What are the issues that require further exploration?








Answering these questions can contribute to supporting pedagogical interventions in the field of early childhood health education, broadening the methodological repertoire of teachers and shaping their attitudes.





2. Materials and Methods


Our research was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 protocol [42]. The protocol which outlined the aims and range of this systematic review was registered with PROSPERO (ID: CRD42023433707) [43].



To find the answer to the research questions, a systematic literature review was carried out which collected data from research already existing in this topic. To ensure scientific accuracy, the study obeyed the guidelines suggested by the PRISMA statement. The recommendations of the PRISMA statement ensure clarity and transparency on the rationale for the review, on data selection and the obtained findings to make sure that the same procedure is reliable and consistent [42].



2.1. Eligibility Criteria


Studies were included in the selection process if they complied with the following criteria:




	
peer-reviewed empirical studies written in English language;



	
studies focused on health education or health promotion aimed at 3–6-year-old children in an institutional environment (kindergarten, preschool or other ECEC institution);



	
studies based on intervention with outcomes related to children.



	
Studies were excluded from the analysis if the following conditions were present:



	
the full text was not available;



	
types of papers were any of the following: systematic or other reviews, study protocols, pilot studies, secondary analysis, content or document analysis, policy papers, validation of measuring tools without any results;



	
studies aimed at parents or professionals working with children (educators, health care professionals, etc.)



	
public health programs and measures or programs implemented in the framework of a long-term international project;



	
infrastructural development without pedagogical intervention



	
studies related to children with acute or chronic diseases or with special educational needs;



	
programs supporting healthy development (e.g., development of cognitive or motor skills).









2.2. Information Sources


The research sample was defined in the Scopus, WOS and ERIC databases using the keywords “health education” or “health promotion” and “preschool” or “kindergarten”. The combination of these words was searched in title, abstract and keywords at the same time. As an additional filter, we limited the field of publications to education, psychology, social sciences and multidisciplinary sciences. Furthermore, we determined that the examined studies should be published between 2013 and 2022.




2.3. Selection Process


In the first phase of the search, the SCOPUS database recorded 987 studies, while WOS identified 360 and ERIC found 184 results. We detected four additional records through other sources. The bibliographic data of the results were imported into a Microsoft Excel spreadsheet.



Out of a total of 1535 results, 161 duplicates were removed. After reviewing the titles and abstracts (K.D., E.S., J.P.) of the remaining 1374 records, we excluded from the analysis those studies which did not meet the selection criteria. Based on the reviewed titles and abstracts, we excluded those published as non-journal studies (n = 4) as well as reviews, study protocols and pilot studies (n = 59). In total, 239 studies did not prove to be relevant in terms of content, another 206 papers were not aimed at children aged 3–6, while 276 studies were primarily aimed at parents and/or professionals working with children. In addition, we excluded studies which focused on children with acute or chronic diseases or atypical development (n = 154) or on public health measures (n = 97). In the case of many studies, the intervention was not carried out (n = 86) or took place in a non-institutional setting (n = 72).



We assessed 181 full articles, (M.C., J.F.), from which we excluded a further 18 content-irrelevant studies, 5 theoretical ones, 4 with a public health approach and 22 age-inappropriate papers. In 41 studies there was no intervention, in 34 cases intervention was aimed at parents or teachers, in another 20 cases no results for children were available, while in 13 papers the intervention was carried out in a non-institutional setting.



Twenty-four of the studies proved to be relevant to the eligibility criteria of the study topic. An additional ten articles were excluded due to specific reasons: three interventions focused exclusively on the development of motor skills and two other studies dealt with the presentation of partial results of large-scale international projects. In the case of five studies, the effects of institutional infrastructure development were examined, but no pedagogical intervention was carried out.



Following the inclusion and exclusion criteria, 14 studies were selected for our systematic review (Figure 1) [44,45,46,47,48,49,50,51,52,53,54,55,56,57]. Disagreements arising during the selection process were justified through discussion with members of the research team.





3. Results


3.1. Characteristics of Included Studies


The main characteristics of the selected empirical studies are summarized in Table 1. Ten of the included studies were published in the last five years (2018–2022) [44,45,47,48,49,50,51,53,54,56]. Five of the studies present interventions in Europe [44,46,49,50,52], five in North or South America [45,47,53,55,56], three in Asia [48,51,54] and one in Australia [57]. Between 100 and 500 children took part in half of the studies [44,46,47,50,51,52,54], while in the case of four studies, the number of sample elements was below 100 [45,53,55,57] and three studies had over 500 participants [48,49,56]. With one exception [51], the studies included a heterogenous age group of children in the intervention: four studies focused on children aged 3–4 years [45,49,53,56], three studies on children aged 3–5 years [47,54,57], one study on children aged 3–6 years [44], two studies on children aged 4–5 years [50,52], one study on children aged 4–6 years [46], one study on children aged 5 years [51] and two studies on children aged 5–6 years [48,55].



We have already referred to the international heterogeneity of the institutional environment. Accordingly, four interventions were carried out in preschool [44,48,54,57], two in kindergarten [49,51], two in day care centers [45,56] and six in other ECEC institutional settings [46,47,50,52,53,55].



The duration of the interventions studied also shows a great variety: two interventions were shorter than one month [45,46], three interventions were longer than six months [49,54,56], while nine interventions ranged from 1 to 6 months [44,47,48,50,51,52,53,55,57].



Three interventions focused on nutrition and physical activity [47,56,57] and another three focused exclusively on physical activity [51,52,53] or only nutrition [44,46,55]. In addition to nutrition and physical activity, one study included sustainability [50] and another one on the reduction in screen media use [49]. Three other studies focused on oral health [54], nasal health [45] or the prevention of smoking [48].




3.2. Health Education Fields Examined in the Interventions


Among health education interventions carried out in institutional settings, we did not find any intervention with a complex approach. Some of the interventions aimed at increasing physical activity appeared to be closely connected to nutrition, the prevention of obesity and a reduction in sedentary time.



3.2.1. Physical Activity


Interventions aimed exclusively at an increase in physical activity [51,52,53] mostly increased time spent with vigorous exercise in the short term; however, for shorter-term interventions, the authors [52] highlighted that despite the intensity of the intervention, there was no significant increase in time spent with physical activity and no reduction in sedentary time. Their findings suggest that children who spent more time in preschool proved to be less active, possibly due to a tighter institutional schedule. In their study, Min et al. (2019) proved that physical activity significantly contributes to a psychological need for satisfaction. The intervention they used was introduced in the context of the NASA Mission X program, which is an exercise program consisting of several modules, systematically planned and embedded in a playful frame story, which provided increased internal motivation for kindergarten children during the activities [51].




3.2.2. Nutrition


In the case of three studies [44,46,55], the intervention focused exclusively on demonstrating changes in nutrition-related knowledge and habits, with a main aim of increasing vegetable and/or fruit consumption. The interventions proved to be effective in terms of their results, but, at the same time, the researchers found no spillover effect: the recognition and increased consumption of the fruits and vegetables actually involved in the intervention did not extend to other fruits and vegetables. In the short term, the use of external rewards (through stickers) increased the effectiveness of the intervention [44]. As a result of the interventions, it was also concluded that real results in healthy eating can be achieved through the involvement and commitment of the adults around the children.




3.2.3. Physical Activity and Nutrition


Five studies linked physical activity and healthy eating [47,49,50,56,57]. In their study, as part of the “Get Up and Grow” lifestyle program, Wiseman et al. (2016) implemented the intervention using age-appropriate interactive games (including card-sorting activities, storybooks, craft and coloring activities) during nutrition sessions and organized outdoor games during physical play sessions. After the intervention, there was a significant improvement in the overall knowledge of healthy lifestyle behaviors in the case of the intervention group; however, there was no related change in children’s health behavioral choices [57].



The study by Vaughn et al. (2021) included parents and ECE providers in addition to children aged 3–4 years; however, the results for children showed no significant difference between the experimental and the control group in terms of either nutrition or physical activity [56].



Within the framework of the intervention related to the “Join the Healthy Boat” health promotion program, Kobel et al. (2019) also examined screen media use among 3–4-year-old children, in addition to focusing on physical activity and nutrition. Preschool children in the intervention group spent significantly more days engaging in at least 60 min of MVPA (Moderate to Vigorous Physical Activity) than children in the control group. In addition, the consumption of sweetened beverages decreased to a greater extent in the case of the intervention group. The intervention had no significant effect on media use [49].



As part of the “Color Me Healthy” program, related to Head Start [47], 4–5-year-old children were provided the opportunity to learn about healthy eating and physical activity through an interactive, playful classroom experience. As a result of the intervention, the children recognized fruits and vegetables to a greater extent and were more willing to taste them. Parents reported that the children in the intervention group spent less time in front of the screen and increased their active playtime after the intervention.



Kornilaki et al. (2021) in their study included relevant elements of sustainability in addition to physical activity and nutrition. After the invention, there was a significant increase in children’s knowledge about the links between a healthy lifestyle and sustainability, as well as an increase in fruit and vegetable consumption and physical activity [50].




3.2.4. Nasal Hygiene


In relation to nasal hygiene, Costa et al. (2019) aimed to develop six healthy behaviors among 3–4-year-old children. The intervention implemented within a playful framework contributed to the development of correct health behaviors related to nasal hygiene and to the increase in independence in this regard [45].




3.2.5. Smoking Prevention


In the smoking prevention program carried out in South Korea, age-appropriate activities were used to shape children’s attitudes towards smoking and to expand their knowledge. Thanks to the intervention, the children became able to make the right choices and to protect themselves by developing healthy habits when exposed to smoking because of smokers or a harmful environment around them [48].




3.2.6. Oral Health


During the oral health intervention implemented among children from a low socioeconomic background in India [54], the participants were divided into three groups and provided with different elements of intervention (prohibition of sugary snack consumption in school, teacher supervised daily tooth brushing, oral health education). The results of the intervention show that the prohibition of sugary snack consumption in preschool and daily supervised tooth brushing alone promoted a significant improvement in children’s oral health, regardless of whether they received oral health education or not.





3.3. Methods and Tools of the Interventions Studied


Of the studies included in the analysis, there were seven cluster-randomized studies [44,48,49,50,52,54,56], five quasi-experimental studies [45,47,51,55,57] and two randomized experimental studies [46,53]. All of the studies emphasized that parents were fully informed about the study and gave written consent for their child’s participation. The methodology of the interventions studied is rather diverse and varied (Tables S1 and S2).



Input and output measurements were mainly related to the interventions, including observations (vegetable and fruit consumption, healthy behaviors for nasal hygiene, physical activity), anthropometric measurements, question-and-answer or picture-based interviews with children and parent and teacher questionnaires on the child’s health behavior. Furthermore, dental status examinations were carried out before and after dental hygiene interventions, and in the case of interventions aimed at increasing physical activity, accelerometers were used to measure the child’s activity. In addition, most of the studies also collected data on the sociodemographic characteristics of the participants.



The interventions were based on educational sessions, playful or story-based activities or movement programs, during which the following tools were used: presenting a story, card game with illustrations, other picture-based tests or activities, role plays, videos, power-point presentations, flash card demonstrations, the use of hygienic devices in practice (e.g., toothbrush, toothpaste, handkerchief). In several cases, the children’s activity was encouraged by external rewards (stickers).




3.4. Quality Assessment


For critical appraisal and to limit bias, each included study underwent critical review. Cochrane Risk of Bias criteria [58] were used to explore the risk of bias in the interventional studies. We used the Cochrane risk-of-bias tool for cluster-randomized trials (RoB 2 CRT) [59], the Risk of Bias in quasi-experimental studies tool (ROBINS-I tool) [60] and the Cochrane risk-of-bias tool for randomized trials (RoB 2) [61]. These are not points systems, but rather a judgement of quality, categorized as: high risk (red), unclear risk (yellow) and low risk (green). The results of the quality assessment can be found in Tables S3–S5. As a result of these tools, we can say that most of the studies are good quality studies [47,48,49,50,53,54,56,57]. Only a few of them have some risk, but they also have only a moderate risk of bias [44,45,46,51,52]. One of the quasi-experimental studies [55] has no information about “bias due to missing data”, so the quality check’s result is also “no information”.





4. Discussion


In our systematic review, we aimed to analyze health education programs accompanied by intervention in institutional settings for children aged 3–6. As the focus on healthy lifestyles and the role of early childhood education is growing, there is an increasing research interest in the studied topic.



Despite the large number of publications in the field of early childhood health education, we were able to include few in the review due to the fact that many of them were cross-sectional studies of children’s health knowledge, health status and healthy habits [62,63,64,65,66,67], and also because the majority of recent publications did not focus directly on children, but collected data on children’s health behavior based on the perceptions of adults around them (parents, teachers, health professionals) [68,69,70,71,72,73]. Although some studies described interventions in institutional settings for children aged 3–6, they were not pedagogical in nature, but aimed to influence children’s health behavior only through infrastructural developments (e.g., adding new play equipment to the playground environment) [74,75]. Thirdly, many studies took a health science approach, often focusing on public health measures (e.g., vaccination) [72,76,77] or on a specific group of diseases [78,79,80] or skills development (motor, cognitive skills) [81,82,83]. Finally, in the case of studies relevant to the topic, we have repeatedly found that a large number of publications contained health education recommendations, guidelines, programs or study protocols [62,63,84,85].



We identified a total of 14 studies involving 3–6-year-old children in an institutional setting presenting a health education intervention which also reported the results.



The international heterogeneity of the institutional system of early childhood education is well reflected in the fact that the examined studies report on interventions carried out in different institutional settings (preschool, kindergarten, day care center, Head Start Center, etc.). Participation in early childhood institutional education is not compulsory in all countries; therefore, the tasks and functions of different types of institutions show significant differences, which also affect the content regulation and methodological implementation of health education.



Interventions implemented in an institutional setting were usually short-term ones, lasting from a few weeks to a few months. Some of the programs combine the issue of health education with the perspective of sustainability [49,50,86,87]. There is an increased effort to involve parents [56,88,89] and a special focus on specific target groups (various acute and chronic diseases, conditions related to atypical development, disadvantaged families) [39,40,90,91,92,93].



Based on the systematic analysis of the studies, it can be concluded that physical activity and healthy eating are given increased emphasis during the health education interventions used in early childhood education, with the prevention of obesity and the reduction in screen use as priority goals [44,46,47,49,50,51,52,53,55,56,57]. The dominance of these areas is not surprising as eating habits and an active lifestyle established in early childhood contribute to health maintenance and health promotion in the long term [94].



Several studies emphasize the uniqueness of preschool-organized activities [82,95,96], although it has been a practice in many countries for decades [21,22]. At the same time, WHO guidelines [27] have been drawing the attention to the importance of physical activity for decades and formulating recommendations in this regard. Based on these, they recommend at least 180 min of physical activity per day for preschool children, including 60 min of moderate-to -vigorous intensity physical activity (MVPA) and three days of vigorous intensity aerobic activities per week.



In addition to the above, due to the age of the examined children, the studies prioritize the issue of oral health, but the majority of them mainly include cross-sectional studies or health status assessments [97,98,99].



A holistic approach to health and health education is less common in the context of the reviewed interventions, with a marginal occurrence of topics related to mental and social health, as well as risk behavior.



In all of the analyzed studies, the effort to be child centered appeared, however, based on the intervention descriptions: it seems that the age characteristics of 3–6-year-old children were not always taken into account. This is reflected both in the planned duration of the classroom session and in the requirements set for the children (e.g., selecting only children who could read and write). In addition, in the case of some interventions, a knowledge-based approach was used to achieve health education goals, although several studies confirm that the knowledge of healthy lifestyles and health-promoting habits alone does not lead to a change of behavior [54,57]. This may be due to the fact that some early childhood interventions were initiated and developed by health professionals, who often lack the pedagogical-psychological knowledge and methodological skills related to the education of young children. Moreover, it also occurred that there were no requirements (qualification, knowledge of play pedagogy), other than English language skills, set for the professionals employed by the institutions, who worked with the children and carried out the interventions, so it is questionable to what extent they were able to manage and support the play activities planned by the researchers [56].



The effectiveness of the studied interventions varied. To summarize, based on the studies reviewed, shorter duration and knowledge-focused interventions proved to be less effective; additionally, no spillover effect was experienced. The latter manifested itself in the fact that the effect of the intervention could only be captured in the case of skills closely related to the planned activity. In addition, it is important to emphasize that health-promoting habits for children aged 3–6 years can only be maintained in the long term if the adults around them continuously monitor and confirm correct healthy habits. The effectiveness of interventions can be increased by varied, game-based activities and external reinforcement. During the pre- and post-intervention assessments, the researchers obtained information on the children’s health-related knowledge and the effectiveness of the interventions applied mainly by using pictograms, which can be integrated effectively into kindergarten pedagogical activities.




5. Limitations


Our systematic review was based on three databases: Scopus, WOS and ERIC. Furthermore, only studies published in English language journals and available in their entirety were analyzed. Therefore, it is possible that some relevant publications may have been missed from the analysis.




6. Conclusions


Based on the reviewed studies, the dominance of the content elements related to somatic health (physical activity, nutrition) can be observed and the heterogeneity of the interpretive frameworks in the field of health education content.



Health behavior in early childhood can be captured primarily through health-related habits. Health education interventions in the field of early childhood education proved to be more effective when parents were also involved in the process since health education in the institution is supported and reinforced by similar attitudes and health habits experienced in the family. During all of this, it is important to consider children’s age characteristics and it is advisable to focus on children’s playful activity rather than on the mere transfer of knowledge.



The knowledge, attitude and habits established in the kindergarten environment contribute to children’s health promotion and shape their perspective on sustainability. This can help preschool children to develop their views on health and sustainability and make informed choices about their health behavior.
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Figure 1. Flow chart of the searching process according to the PRISMA protocol. 
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Table 1. Selected empirical studies and the health education dimension analyzed.
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	Author (Year)
	Country
	Title
	Journal Source
	Health Education Dimension
	Study

Population





	Braga- Pontes et al. (2022) [44]
	Portuguese
	Nutrition education strategies to promote vegetable consumption in preschool children:

the Veggies4myHeart project
	Public Health

Nutrition
	nutrition
	3–6 years old children

(n = 162)



	Costa et al. (2019) [45]
	Sao Paulo, Brazil
	Effects of an educational playful intervention on nasal hygiene behaviors of pr