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The purpose of this study was to provide data regarding the prevalence and trends of adolescents' healthy lifestyles from 32 countries between 2006 and 2014 by sex and age interval. The data used in the present study were derived from the Health Behavior in School-aged Children (HBSC) 2006, 2010, and 2014 international database. Healthy lifestyle was assessed using the combination of daily physical activity, daily fruit and vegetable consumption, <2 h daily on screen-based behaviors, abstinence from alcohol, and abstinence from tobacco products. Healthy lifestyle measures were based on self-report. The final sample comprised 519,371 adolescents (aged between 10 and 16 years old). The prevalence of healthy lifestyle behaviors increased between 2006 and 2014. The healthy lifestyle score worsened with advancing age for boys and girls. Comparing countries, for boys, the highest values were observed in adolescents from Ireland (5.2%, 95% CI: 3.9, 6.4), and for girls, the highest values were observed in adolescents from Iceland (4.2%, 95% CI: 3.6, 4.7). The present study showed a slight trend to an improved healthy lifestyle among adolescents, although much more has to be done. A joint effort from multiple areas of knowledge must be made to improve adolescent health policies, since lifestyles in adolescence play an important role for the development of vulnerability and health in later life.
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INTRODUCTION

Adolescence corresponds to the period between the ages of 10 and 19 years (1). This is a critical period for individuals to establish enduring healthy behaviors (2). Important health-related behaviors initiate at this period and track into adult life, thereby playing an important role for vulnerability in later life (3). For example, higher amounts of alcohol consumption in adolescence increased the odds of being a heavy drinker in the early years of adulthood (4). The World Health Organization (5) puts out that the four major risk factors for chronic disease during adulthood are alcohol consumption, poor nutrition and diet, physical inactivity, and tobacco consumption. This could mean that a healthy lifestyle in adolescence can minimize chronic diseases in adulthood.

For children and adolescents, there is strong evidence that the main health behaviors associated with health status and quality of life are doing physical activity daily, spending <2 h of screen-based sedentary behaviors, eating fruit and vegetables daily, and abstinence from alcohol and tobacco (6, 7).

Epidemiological studies have shown a positive association between high levels of physical activity and eating healthy foods with good health and health-related quality of life (8, 9). A healthy lifestyle is also significantly related to not having subjective health complaints (6). On the other hand, alcohol use, drug use, unprotected sex, sleep duration, and smoking are all considered important predictors of non-communicable diseases during adolescence (10).

Previous studies, using data from the Health Behavior in School-aged Children (HBSC), have reported the prevalence of adolescent's healthy lifestyles (6, 7). Those studies evaluated healthy lifestyle as a composite measure of doing physical activity daily, spending <2 h of screen-based sedentary behaviors, eating fruit and vegetables daily, and abstinence from alcohol and tobacco. Those studies found that the prevalence decreases significantly with ages between 11 and 15 years, and on average, it does not exceed 2%. Also, girls present worse values compared to boys. However, only data from one survey (2010 and 2014) were used and thus did not focus on the prevalence and trends of adolescents' healthy lifestyles. Monitoring adolescents' healthy lifestyle prevalence and trends is essential to support interventions aiming to promote a healthy lifestyle, such as increasing physical activity, and diminish sedentary behavior, improve food handling, and prevent alcohol and tobacco consumption. This is particularly important to promote a healthy lifestyle in adulthood and consequently prevent chronic conditions in later life (3, 11). Therefore, targeting this important issue, the present study aimed to investigate the prevalence and trends of adolescents' healthy lifestyles from the HBSC 2006, 2010, and 2014 international database. Here, 32 countries participated in HBSC 2006, 2010, and 2014; most countries were members of the European Union (EU), with the exception of Canada, Israel, Ireland, Macedonia, Russia, Scotland, and Wales. Only Canada is not from Europe. Most are high-income countries with the exception of Macedonia and Russia, which are middle-income countries.



METHODS


Participants and Procedures

The data used in the present study were derived from the HBSC international database, from 2006, 2010, and 2014. Data are available at http://www.hbsc.org. The HBSC is a cross-national study to gain insights into young peoples' well-being, health behaviors, and social context. HBSC is a school-based survey, with data collected through self-completion questionnaires administered in the classroom (12). More details about the methods and design of the HBSC are described elsewhere (12, 13). Each participant country is responsible for researching under their ethical guidelines; consequently, consent to carry out the research was given by school administrators in each country. Besides, consent to participate was also sought from legal guardians by written informed consent, and adolescents provided assent, since participation was anonymous.

The specific population targeted for sampling was young people attending school aged 11, 13, and 15 years. A minimum of 95% of the eligible target population should be within the sample frame. Countries may choose to stratify their samples to ensure representation by geographic location, ethnic group, or school type (12). The present study includes adolescents (aged 10–16 years) who reported physical activity levels, screen-based sedentary behaviors, eating fruit and vegetables, alcohol consumption, and tobacco use. The final sample comprised 519,371 participants in total, that is, 168,179 participants (80,881 boys and 87,298 girls) from 2006, 176,321 participants (85,195 boys and 91,126 girls) from 2010, and 174,871 participants (84,781 boys and 90,090 girls) from 2014.

Adolescents from 32 countries (Austria, Belgium, Canada, Croatia, Czech Republic, Denmark, England, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Latvia, Luxembourg, Macedonia, Netherlands, Norway, Poland, Portugal, Romania, Russia, Scotland, Slovakia, Slovenia, Sweden, Switzerland, and Wales) participated in the present study. Most are middle- and high-income countries.




MEASURES


Sociodemographic Characteristics

Participants reported their sex, age, details about their family, and who they lived with. Socioeconomic status was assessed by the Family Affluence Scale (FAS), a valid measure for adolescents' wealth, and a proxy of socioeconomic status (14). The scale combines responses of four items: family car ownership, bedroom for themselves, holidays, and the number of computers at home.



Healthy Lifestyle Behaviors and Healthy Lifestyle Composite Score

Physical activity was assessed by the answer about “the number of days over the past week during which they were physically active for a total of at least 60 min per day” into an 8-point scale (0 = none, 7 = daily). Later, the answers were dichotomized, according to the physical activity guidelines (15), into 0 = less than daily and 1 = daily. Screening time was assessed consonant how many hours per day they spend watching television, playing videogames, and using the computer. Answers were dichotomized into ≥2 h/day and <2 h/day (16). Adolescents were asked about how many times they eat fruit and vegetables per week. The options were “never,” “less than once a week,” “once a week,” “2–4 days a week,” “5–6 days a week,” “once every day,” and “several times every day.” Later, answers were dichotomized into daily and less than daily according to international recommendations (17). Alcohol consumption was assessed by the question “How often do you drink alcohol (beer, wine, and liquor/spirits)?” For each alcoholic drink, response options were “never,” “rarely,” “every month,” “every week,” and “every day.” The answers were dichotomized into never drinking and drinking (independently of frequency) because there is no safe amount for alcohol consumption for adolescents (18). A similar question was done about tobacco (“How often do you smoke tobacco at present?”). Response options were “every day,” “at least once a week, but not every day,” “less than once a week,” or “never.” Answers were dichotomized into current smoker (regularly or sometimes) and non-smoker.

Adolescents scored one point for achieving each of the following healthy lifestyle categories: (a) daily physical activity, (b) daily consumption of fruit and vegetables, (c) spending <2 h daily on screen-based sedentary behaviors, (d) never drinking, and (e) never smoking. Thus, the healthy lifestyle score ranged from 0 to 5; only a score of 5 represented a healthy lifestyle. The composite score of a healthy lifestyle was used in previous studies (6, 7).



Statistical Analyses

Descriptive statistics were performed to characterize the sample. For the prevalence of each healthy lifestyle behavior and the composite score, the percentage and 95% confidence interval (CI) were calculated. Significant differences were analyzed by overlapping 95% CI (19). Data analysis was performed using IBM SPSS Statistics 22 (SPSS Inc., IBM Corp., Armonk, New York, NY, USA).




RESULTS

Table 1 presents the adolescents' characteristics in 2006, 2010, and 2014. Overall, most adolescents lived with their mother and father. The values of the family affluence scale for all data analyzed stand out, where most adolescents belonged to families with medium and high economic status. Only 9.2% (95% CI: 9.0, 9.3) in 2006, 5.4% (95% CI: 5.3, 5.5) in 2010, and 7.1% (95% CI: 7.0, 7.2) in 2014 belonged to a family with low economic status.


Table 1. Participants' characteristics.
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The prevalence of healthy lifestyle behaviors by sex and age is shown in Table 2. Overall, between 2006 and 2014, the prevalence of having a healthy lifestyle increased. Between 2006 and 2010, there was no significant difference in the prevalence of healthy lifestyle, but between 2010 and 2014, a significant difference was observed for all age intervals for boys and girls. The trend was to be healthier in 2014. The healthy lifestyle score worsened with advancing age for boys and girls. The highest value for a healthy lifestyle was for girls between 10 and 12 years in 2014 (3.8%, 95% CI: 3.6, 4.0), and the lowest value was for girls between 15 and 16 years in 2006 (0.3%, 95% CI: 0.3, 0.4). Boys presented the same tendency—the highest value was between 10 and 12 years in 2014 (3.2%, 95% CI: 3.0, 3.4), and the lowest value was between 15 and 16 years in 2006 (0.4%, 95% CI: 0.3, 0.4) and in 2010 (0.4%, 95% CI: 0.4, 0.5). Regarding the number of behaviors, 2006 was the year of more adolescents presenting none of the behaviors, and 2014 was the year with fewer adolescents presenting none of the healthy behaviors. A significant difference between 2010 and 2014 was observed for all age intervals for boys and girls. For boys, the most difficult behaviors to reach the recommended value were to eat fruits and vegetables daily and spend <2 h on screen. The lowest value was in 2010 when just 12.6% (95% CI: 12.3, 13.0) of boys spent <2 h on screen. For girls, the most difficult lifestyle behavior to reach was physical activity 60 min daily. The worst values for physical activity every day were between 15 and 16 years old in 2010—only 9.5% (95% CI: 9.2, 9.9) engaged in physical activity every day.


Table 2. Healthy behaviors' prevalence in 2006, 2010, and 2014 per sex and age interval.
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Table 3 presents the prevalence of adolescents with a healthy lifestyle (reporting all five health behaviors) in 2006, 2010, and 2014 by sex and for each country of HBSC data. Overall, for all countries, the healthy lifestyle increases between the years, except for boys from Finland and girls from Luxemburg. For boys, the highest values were observed in adolescents from Ireland (5.2%, 95% CI: 3.9, 6.4) and Norway (4.5%, 95% CI 2.2, 6.8). For girls, the highest values were observed in adolescents from Iceland (4.2%, 95% CI: 3.6, 4.7) and Ireland (4.2%, 95% CI: 3.3, 5.0). The highest values for boys and girls were from 2014. For boys, the worst values were from Romania (0.3%, 95% CI: 0.1, 0.6) in 2006 and Latvia (0.3%, 95% CI: 0.0, 0.5) and Estonia (0.3%, 95% CI: 0.0, 0.5)—both in 2010. For girls, the worst values were from Romania (0.2%, 95% CI: 0.0, 0.4) and Russia (0.2%, 95% CI: 0.1, 0.3)—both in 2006.


Table 3. Prevalence of adolescents with a healthy lifestyle (reporting all five health behaviors) in 2006, 2010, and 2014 by sex and for each country of HBSC data.
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DISCUSSION

This study aimed to provide data regarding the prevalence and trends of adolescents' healthy lifestyles (age 10–16 years) from 2006 to 2014 from 32 countries. Based on the results of this study, between 2006 and 2014, the prevalence of healthy lifestyles increased significantly for boys and girls. When age increased, the prevalence of adolescents with a healthy lifestyle decreased significantly for all years analyzed. The results show a difference between boys and girls regarding the behaviors that were more difficult to reach the guidelines for a healthy lifestyle. For boys, it was more difficult to eat fruit and vegetables every day and spend <2 h on screen, while for girls, being physically active 60 min daily was the main obstacle. On the other hand, not smoking followed by not drinking were the behaviors with the highest values for both boys and girls. Regarding adolescents' healthy lifestyle prevalence by country, the lowest values were observed in countries from eastern European countries (e.g., Romania, Latvia, Estonia, and Russia), and the highest values were from Nordic European countries (e.g., Norway and Iceland) and Ireland. Inequalities in health are well-known among European countries (20). Such analyses proved to be fundamental to identify trends concerning adolescents' healthy behaviors, as well as to designing programs that aim to improve adolescents' healthy behaviors. Although a slight improvement has been observed across time, yet the values are still low, which denote a concern, since these behaviors are related to the increase of vulnerability, such as in terms of chronic diseases in adulthood (21) and to the greater subjective health complaints during adolescence (6).

Regarding physical activity, our study showed a significant decreasing trend from 10- to 16-year-old individuals and it is always significantly less practiced by girls than boys across all ages. Physical activity was a behavior that showed no significant difference across time, without a tendency for improvement, in both boys and girls. Data from 146 countries including 1.6 million students aged 11–17 years, from 2001 to 2016, showed a sex difference regarding being physically active (22). Notably, this study shows that the percentage of insufficiently active boys, 77.6% (95% CI: 76.1, 80.4), is lower than that of girls, 84.7% (95% CI: 83.0, 88.2). Furthermore, a significant temporal decrease between 2001 and 2016 was observed for boys but not for girls. Overall, 81% (95% CI: 77.8, 87.7) of adolescents are insufficiently physically active (22). Those findings reinforce the need to implement effective strategies to advance with the World Health Organization recommendation to reduce physical inactivity by 10% by 2025 and 15% by 2030 (22). The benefits of being physically active during adolescence are well-documented, including improvements in cardiorespiratory and muscular fitness, bone and cardiometabolic health, and positive effects on weight status (23). Importantly, those benefits carry on from adolescence to adulthood.

Our study found that boys and girls aged 10–14 years increase their healthy behavior regarding spending <2 h with a screen. Nonetheless, among boys and girls aged 15 and 16 years, no significant difference was observed from 2006 to 2014. We analyzed screen time as a period including television watching, playing videogames, and computer time. Other studies that analyzed this behavior in more detail found a decrease in time spent watching TV in recent years and an increase in time spent on computer (24–26). With increasing age, there is a greater need to use the computer as a pedagogical resource, which may, in part, justify the increase in screen time found in our study. Besides that, for all years and all ages, boys spent significantly more hours in front of a screen than girls. Another study also found sex differences and argued that boys are more interested in computer games than girls (24).

Concerning fruit and vegetable consumption, our analyses show a positive and significant trend to increase the consumption from 2006 to 2014. A significant sex difference was observed, with girls healthier than boys regarding fruit and vegetable consumption in all years and ages. Other study found that only 8% of European adolescents met the international recommendations of fruit and vegetable consumption (27). Our analyses did not consider how many portions they ate, just whether adolescents eat fruit and vegetables daily or not. International recommendations establish five servings per day (28). In future research, it is thus important to look for the determinants of fruit and vegetable intake, such as sex, age, socioeconomic position, preferences, parental intake, and home availability and accessibility (29).

Early-onset alcohol consumption exposure is associated with various cognitive and other functional deficits (30). Our results showed a positive and significant trend to decrease the consumption (any use, independently of frequency, or quantity), among boys and girls, across time. Our results corroborate a sex difference (boys consume more than girls) and an increase with age also observed in other studies (31, 32). Among adolescents, the social environment influences health behaviors mainly related to alcohol and smoking. Networks of peers were found to have similar risky health behaviors when it comes to smoking, drinking, and cannabis use (33). Regarding smoking behavior, our data showed a significant and positive trend to improvement among boys and girls with 13–14 years and 15–16 years. For 10–12 years, no changes were observed. Similar to alcohol consumption, boys smoke significantly more than girls. This result reinforces the necessity of socio tobacco policy, since it is associated with a lower likelihood of smoking among adolescents (34).

This study has some limitations. The study included information from school adolescents. School adolescents may vary from others of the same age, as adolescents in school may be more likely to come from advantaged backgrounds that have access to more healthy behaviors. Data were self-reported, which can lead to some bias. Also, the recruitment process was the responsibility of each country enrolled in the study, so possible sampling bias should be considered. Fruit and vegetable consumption did not consider how many portions they ate, which would be important according to prescribed guidelines (28). The alcohol and tobacco use was dichotomized and did not assess quantity consumed per occasion and did not assess other substance use (e.g., cannabis). The HBSC survey did not assess sleep information, and it would be an important measure for adolescents' healthy lifestyles (35). Also, the comparisons are descriptive; no formal statistical test of differences between groups was conducted (i.e., no formal control for multiple testing). These shortcomings might be addressed in future research.



CONCLUSION

Overall, our study showed a slight trend to an improved healthy lifestyle among adolescents, although much more has to be done. The concern should be mainly about physical activity and screen time—both behaviors that did not present a significant trend of improvement. A joint effort from multiple areas of knowledge must be made to improve adolescent health policies, since lifestyles in adolescence play an important role for the development of vulnerability and health in later life.
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