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Abstract
Background: Adolescence is a decisive stage in human development during which intense physical, psychological, emotional and social changes are experienced. The aim of the present study was to analyse the lifestyle differences related with the health of adolescents enrolled in first year (13.01 ± 0.62 years old) and fourth year of secondary education (16.02 ± 0.63 years old) from a region in the North of Spain. 
Method: A cross-sectional study was conducted with a sample of 761 adolescents from twenty-five educational centres in a northern region of Spain. The sample was made up of 383 first year students and 378 fourth year students. Physical activity engagement, health-related quality of life, self-esteem, adherence to a Mediterranean diet, hours of nightly sleep, body mass index and maximum oxygen consumption were evaluated.
[bookmark: _Hlk106441225]Results: First-year adolescent students reported higher values for self-esteem, health-related quality of life, physical activity, Mediterranean diet adherence, hours of nightly sleep and maximal oxygen consumption. Some differences emerged according to sex. Associative analysis revealed negative correlations between age, lifestyle habits (physical activity engagement, hours of nightly sleep and Mediterranean diet adherence) and health indicators (VO2max, self-esteem and HRQoL), with a positive association emerging with BMI. Similar findings emerged regardless of sex, with the exception of findings pertaining to VO2max not being significant in boys. 
Conclusion: Differences perceived as a function of the adolescent’s age suggest that it should be an important consideration for educational and health organisations, with the aim of establishing intervention strategies appropriate for each age group. 
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Introduction
Adolescence is a crucial period of human development during which a multitude of biological, psychological and sexual changes occur as a result of interactions of biological factors with social and cultural agents (Jackson & Goossens, 2006; Meeus, 2016). Furthermore, personal identities are formed during this period as it is a time characterised by greater autonomy and a gradual moving away from the family context, with stronger bonds being formed with peers (Gaete, 2015). Despite adolescence following an asynchronous process, age differences are reflected in different health-related aspects (DiClemente et al., 2009), with knowledge of the changes arising during this stage being crucial. It is, therefore, important to administer interventions from an early age as a means to benefitting present and future public health.  
 Adolescence has traditionally been defined by the World Health Organisation (1999) as the life cycle occurring between 10 and 19 years of age. Nonetheless, some authors argue that this period actually occurs between 10 and 24 years old given that this range includes young adults undergoing biological and social changes characteristic of adolescence (Sawyer et al., 2012). Despite these differences in the age ranges considered to define adolescence, the following stages can be established: early adolescence (10 – 13/14 years old), middle adolescence (14/15 – 16/17 years old) and late adolescence (from 17/18 years old) (Lohner, 1987; Breinbauer & Maddaleno, 2005).
In this sense, the life habits of adolescents may vary as a function of age. Specifically, as age increases, physical activity (PA) engagement is seen to decrease, sleep-related issues increase and dietary habits tend to be less healthy (Sivertsen et al., 2017; Dalene et al., 2018; Christoph et al., 2019). In this way, it is crucial to consider ‘lifestyle’ as a multidimensional and dynamic construct. The changes occurring during this stage, therefore, require a more in-depth understanding in consideration of all intervening factors (Mollborn & Lawrence, 2018). The ecological model of behaviour may help improve understanding of the behavioural changes undergone by young people when they interact with the environment surrounding them, with this environment playing a determining role on behavioural choices throughout adolescent development. Thus, it is not possible to understand behaviour in an isolated way or as something that results purely from maturation processes, instead requiring consideration of the aforementioned environmental interactions (Bronfenbrenner, 1977). In this sense, during the latter stages of adolescence, the power of family influence decreases, giving rise to a greater influence of peers and the social context. These agents are key to understanding the decline experienced in healthy habits (Lau et al., 2016; Moreno-Maldonado et al., 2018; Rageliené & Grønhøj, 2020).
Turning attention to adolescent health from the cultural and social perspective, evidence demonstrates that the main issues to emerge during adolescence are more social in nature than physical due, mainly, to the fact that adolescents are forming their personal identity and experiencing more independence (Perry, 1982). In this sense, the educational system has a key role to play regarding adolescent health, especially when considering the concept of health literacy. Despite the fact that physical and psychosomatic malaise increase with advancing adolescence (Moreno et al, 2018), more than 58% of Spanish adolescents report having knowledge of inadequate or problematic health (Sørensen, et al., 2015). With regards to the Spanish academic curriculum, despite the fact that a greater number of health-related terms appear during secondary education than at prior stages (Montero et al., 2020), when the frequency of their use in textbooks is analysed, data demonstrate that such terms are actually employed less often when moving from primary to baccalaureate education (Gavidia, 2003).
Likewise, the period of adolescence is also considered to be hugely important given that unhealthy behaviours can be developed as a result of the roles, responsibilities and instability that coincide with this age (Cala & Soriano, 2014). In this way, older adolescents appear to develop unhealthy behaviours to a greater extent (Wiium et al., 2015). Similarly, risk taking increases between childhood and adolescence due to the changes brought about by puberty at a socioeconomic level. These lead to a greater drive of the dopaminergic system towards reward seeking, meaning that early and middle adolescence are particularly vulnerable stages when it comes to risk behaviour (Steinberg, 2008). Furthermore, another key Western sociocultural aspect is body image, with meeting beauty ideals being essential for the well-being of young people (Grogan, 2021). Challenges faced by adolescents throughout this stage differ over time (Ricciardelli & Yager, 2015) and can lead to behavioural changes such as engagement in dietary restriction and dysfunctional exercises, with both of these behaviours being damaging to health (Rodgers et al., 2014; Jankauskiene et al., 2019). 
With regards to diet, previously conducted cross-sectional studies confirm that it is common for pre-existing dietary habits to be disrupted during adolescence, leading to changes to dietary patterns (Winpenny et al., 2018). During this stage, decisive contextual and social changes are experienced that directly impact dietary behaviours (Berge et al., 2018; Christoph et al., 2019; Ragelienė & Grønhøj, 2020). In this sense, the decrease in parental influence during adolescence increases peer influence, leading to a greater risk that adolescents will develop unhealthy habits (Pace et al., 2018). In this way, the promotion of dietary patterns, such as Mediterranean diet adherence (MD), is key during childhood and adolescence, with direct associations having been demonstrated between present and future health (Cruz et al., 2018; Watts et al., 2018).
In consideration of PA, low levels within the youth population have been shown to be associated with a variety of cardiometabolic and psychosocial health issues (Tarp et al., 2018; Biddle et al., 2019). Nonetheless, despite its widely acknowledged health benefits, an insufficient percentage of adolescents meet PA guidelines laid out by the World Health Organisation (WHO) (Guthold et al., 2020). Likewise, the time spent engaged in PA engagement seems to drop by an average of 7% a year throughout adolescence, with intensity also being shown to decrease (Dumith et al., 2011; Farooq et al., 2020). Nevertheless, the exact time at which this decline begins is not clear and neither is it known whether the decline is influenced by gender (Metcalf et al., 2015; Farooq et al., 2017). For this reason, it is important to examine the contextual, emotional, social and family changes that independently determine PA levels in adolescents throughout their development (Kärmeniemi et al., 2018; Dishman et al., 2019: Doggui et al., 2021; Foubister et al., 2021)
In the same way, sleep patterns also change significantly during this stage (Park et al., 2019). Various studies have demonstrated that a high percentage of adolescents do not sleep enough hours (Inchley e al., 2020), with this leading to a number of health issues (Owens et al., 2017). During the passage of adolescence, sleep management and rest go through a hard reset, leading to changes at a number of different levels. Firstly, the tendency emerges from puberty to go to bed later, reducing the time spent sleeping and giving rise to higher levels of daily tiredness (Franco et al., 2020). Furthermore, older adolescents seem better able than younger adolescents to withstand long periods of wakefulness. This may explain their physiological tolerance to going to bed later at night (Tylor et al, 2005). Nonetheless, cultural factors also exist in relation to the gradual shortening of nightly sleep. These include academic demands, social activities, and the use of screens and social networks. All of these issues appear to emerge more strongly in older adolescents (Kaur & Bhoday, 2017). 
In addition, as age increases, the relationship with other key factors involved in the acquisition of habits and routines is continually modified, with older adolescents being shown to be more exposed to aspects linked to publicity; depending to a greater extent on the socioeconomic and cultural context; and showing a stronger link with established social behavioural patterns (Campos et al., 2016; Harris et al., 2019). These lifestyle modifications, together with the biological and sexual changes inherent to this stage, could also bring with them changes to body mass index (BMI) and cardiorespiratory capacity, with these being related with different health aspects (García-Hermoso et al., 2020; Ng & Cunningham, 2020).
Furthermore, increasing age also seems to influence mental health and psychosocial well-being, with changes in perceptions of quality of life and self-esteem being reported throughout adolescence (Freire & Ferreria, 2018; Orth et al. 2018). Health-related quality of life (HRQoL) can be defined as a psychological construct which explains diverse dominions of health and well-being from a personal perspective (Ravens-Sieberer & Bullinger, 1998). Existing literature argues that, in the absence of threats to health or specific events, HRQoL is generally stable over time within adolescents (Gillison et al., 2008); however, some studies also exist that demonstrate a decline in HRQoL over the course of adolescence (Michel et al., 2009; Bolton et al. 2014; Meade & Dowswell, 2015). By way of an example, one research study conducted with Spanish adolescents reported significant declines in older adolescents, regardless of sex, in a majority of analysed dimensions (Palacio-Vieira et al., 2008). In this sense, physical and mental well-being specifically appear to experience a sharp decline with age (Bisegger et al., 2005). This may be due to the challenges inherent to the adolescent stage and the changes experienced at a physical, psychological and social level, leading to a meaningful increase in mental health issues (Otto et al., 2017).
Finally, with regards to the course of self-esteem throughout the basic life cycle, levels tend to increase between the ages of 4 and 11, plateau between the ages of 11 and 15, and then increase up until the age of 60, with later decreases being seen from the age of 70 onwards (Orth et al., 2018). In this sense, although diverse studies corroborate the stability of self-esteem during adolescence (Birkeland et al., 2012; Orth et al., 2018), some findings have revealed a decrease during this same stage (Cai et al., 2014; Chung et al., 2017). Thus, although self-esteem seems to be moderately stable over time within a given context, variations may take place during human developmental transitions (Huang et al., 2010). In this way, pubertal, family and social changes inherent to the adolescent stage, alongside the effectiveness of self-regulatory mechanisms, may be associated with the aforementioned changes to self-esteem (Caprara et al., 2013; Fu et al., 2017; Simmons & Blyth, 2017; Godfrey et al., 2019; Krauss et al., 2020). Along the same lines, age appears to influence the effectiveness of emotional regulation and whether or not one suffers disorders such as stress, anxiety, depression or body dissatisfaction. These aspects also directly influence self-esteem (Sandal et al., 2017; Theurel & Gentaz, 2018; Wang et al., 2019).
In consideration of the array of changes experienced during this stage, adolescence is a key period for the promotion of healthy habits, in addition to the physical and psychosocial well-being of young people. This is so because, during the transition to adulthood, previously adopted lifestyles and existing health will determine future health (Viner et al., 2015; Lawrence et al., 2017). In this way, identifying and understanding the lifestyle habits and changes to well-being that take place during this period are key to the development of interventions targeting different age groups. Previous research focused efforts on examining the relationship between specific aspects of health and age. Nonetheless, the aim of the present research was to examine this aforementioned relationship in a general sense, considering diverse physical and psychosocial health indicators, alongside lifestyle habits in two adolescent samples undertaking first or fourth year mandatory secondary education. These two academic years were selected due to the fact that, when the aforementioned classification is applied, first-year students are at the first stage of adolescence, whilst fourth-year students are already well into the adolescent stage. For this, PA levels, MD, hours of nightly sleep, HRQoL, self-esteem, BMI and cardiorespiratory capacity were evaluated.
Methods
[bookmark: _Hlk67303521]A cross-sectional study was proposed with a sample of first- and fourth-year secondary school students attending educational centres in La Rioja, a northern region of Spain. The sample was selected using single stage cluster sampling, with the classrooms corresponding to each of the aforementioned school years providing the sampling unit. To ensure that the sample was representative of both school years, the overall population was considered (3470 1st year secondary school pupils and 2548 4th year pupils), 95% confidence intervals were established 95%, precision was set at 5%, and the proportion of the population was set at 50%. Taking these parameters as a reference, a representative sample was ensured with 346 and 334 first- and fourth-year students, respectively. Given that the average number of students in each classroom was 25 in both cases and compliance was estimated at 60%, 23 first year classrooms and 22 fourth year classrooms were randomly selected, with all students in the selected classrooms being invited to participate in the study. Finally, 82% accepted, obtaining a final sample which was made up of 761 adolescents from 45 classrooms and 25 educational centres, of which 383 pertained to the first year (13.01 ± 0.62 years) and 378 pertained to the fourth year (16.03 ± 0.63 years). With regards to sample characteristics, no differences were found with regards to sex, nationality or socioeconomic status (SES) between the different age groups. With regards to first-year students, 50.5% were females, whilst 50.1% of the fourth-year sample was female (p = 0.912). A total of 10.7% and 11.4% of first- and fourth-year students, respectively, had been born outside of Spain (p = 0.768). Finally, with regards to first-year students, 30% had a low-medium SES, whilst 29.6% (p = 0.905) of fourth-year students reported this same status.
All of the pupils who participated in the study did so voluntarily and the ethical principles for research laid out in the Declaration of Helsinki were respected at all times. Informed consent of the legal guardians or parents of the pupils was received. The study was approved by the Ethical Committee for Clinical Research of La Rioja. Field work was conducted by the research team at the educational centres during teaching hours. The same action protocol was applied in all cases. This protocol included the following: A self-administered questionnaire, anthropometric measures and a physical aptitude test.
Instruments
Health-related quality of life was evaluated through the KIDSCREEN-27 instrument, which was validated with Spanish adolescents by Aymerich et al. (2005). This questionnaire evaluates quality of life from a multidimensional perspective through 27 items. Items are rated along a five-point Likert type scale. These items are grouped according to five dimensions: 
1. Physical well-being (5 items): Analyses aspects such as perceptions of physical status, energy levels and PA levels.
2. Psychological well-being (7 items): Explores psychological issues such as positive emotions, feelings and life satisfaction.
3. Autonomy and parents (7 items): Reflects aspects such as family interaction, home setting and perceived autonomy at a financial and personal level.
4. Friends and social support (4 items): Evaluates the quality of social relationships and interactions with peers.
5. School setting (4 items): Analyses perceptions of aspects related with cognitive capacity, concentration and feelings in relation to the educational setting.
Gathered data were handled in accordance with parameters established by the authors of the questionnaire. Rasch techniques were used to obtain a score corresponding to each dimension (Ravens-Sieberer et al., 2006). An overall score was also obtained by adding up individual scores for the five dimensions. Scores ranged between 0 and 135, with the higher scores pertaining to more positive perceptions of HRQoL.
For the evaluation of adolescents’ self-esteem, the Rosenberg self-esteem scale was used, which was adapted and validated within Spanish adolescents by Atienza et al. (2000). The scale measures global self-worth by measuring both positive and negative feelings about the self through ten statements rated on a scale of one (totally disagree) to four (totally agree). The first five items are positively framed (for example, “I am convinced that I have good qualities”), whilst the latter five are negatively framed (for example, “I sometimes think that I am not a good person”). Possible final scores range between ten and forty, with higher scores representing greater self-esteem.
Engagement in physical activity was estimated through the application of the Physical Activity Questionnaire for Adolescents (PAQ-A), validated and adapted into Spanish by Martínez-Gómez et al. (2009). The questionnaire rates the type and frequency of PA engaged in by the adolescent over the seven days prior to questionnaire completion, obtaining values between one and five, with five being the value that represents a higher level of PA. Furthermore, the measure asks about engagement in organised sport activities outside of school hours, the time at which the respondent goes to bed at night and wakes up in the morning, and the method of transport used to arrive at the educational centre.
With the purpose of evaluating adherence to the Mediterranean diet, the Mediterranean Diet Quality (KIDMED) questionnaire developed by Serra-Majem et al. (2004) was used. This instrument comprises sixteen dichotomously scored items (yes or no) pertaining to engagement in MD habits. Positive responses to four items (1, 4, 11 and 15) are scored as -1 given that they denote a negative relationship with the MD (for example, “I do not eat breakfast everyday”), whilst positive responses to all remaining items are scored as +1 (for example, “Has a second fruit everyday”). A final score is calculated by adding up all item scores. Possible scores range from minus four to twelve, with higher scores indicating greater MD adherence.
Furthermore, with the aim of detecting random, insincere or pseudo-random responses, the Oviedo Infrequency Scale (INF-OV) (Fonseca-Pedrero et al., 2009) was administered. This is a self-report instrument with basic and dichotomous response options (yes or no). Six of these questions are embedded throughout the course of the questionnaire (for example, “Do you know somebody who wears glasses?” and “Have you ever seen children play in the park?”). Participants providing responses to these questions that went against logic were excluded from analysis.  
With respect to the evaluation of aerobic capacity, the Course-Navette Test was used. The test requires participants to run between two lines which are 20 metres apart, moving at a pace dictated by an acoustic signal which progressively increases in speed. The initial speed required is 8.5 km/h and this increases by 0.5 km/h every minute. The test ends when the participant voluntarily pulls out or is unable to complete the course at the required speed on two consecutive occasions. When this occurs, the last complete or half-complete period is recorded, with each of these recorded periods representing a full minute. Following this, VO2max was estimated in relation to body mass (ml/kg/min) via the formula stipulated by Leger et al. (1988).
Finally, for the measurement of weight and size a SECA® scale (713, Hamburg, Germany) with a precision of 0.1 kg and a Holtain® stadiometer (Holtain Ltd., Dyfed, United Kingdom), with a precision of one millimetre, were used respectively. In order to evaluate both variables, the action protocol established by the International Society for the Advancement of Kinanthropometry was followed (Stewart et al., 2011). Once BMI was obtained, Z-scores were calculated using the digital software Anthro Plus®, categorising participants as a function of cut-points defined by the WHO for young people aged between 5 and 19 years. The three resultant categories were normal weight, overweight and obese (Onis et al., 2007).
With regards to sociodemographic data, participants reported their sex, date of birth and nationality (born in Spain or in another country). The Family Affluence Scale (FAS II) scale was used to evaluate socioeconomic status. This comprises four questions related with family ownership of material goods (Currie et al., 2008). Final scores range between zero and nine, being categorised as low (≤2), medium (3-5) or high (≥6) SES. With regards to data handling, adolescents reporting low (1.8%) or medium (28%) SES were ultimately grouped together due to the low number reporting the former.
Statistical Analysis: 
Quantitative variables are represented by means and standards deviations, whilst qualitative variables, in other words, those corresponding to categorical traits (for example, boy/girl), are represented using frequencies. Normality and homoscedasticity of the data were analysed applying the Kolmogorov-Smirnov test with Lilliefors correction and the Levene test, respectively. In cases when variables showed normal distribution, comparison of the means between the groups attending first and fourth year secondary school was made using T-test analysis. The Mann-Whitney U test was used for variables which showed non-normal distribution. In the case of qualitative variables, associations were analysed through the Pearson chi-squared test. Likewise, correlational analysis was conducted to relate age with health indicators and lifestyle habits. Pearson correlations were used for normally distributed variables, whilst Spearman correlations were used for non-normally distributed variables. The program IBM-SPSS® was used for the statistical analysis in its version 25 for Windows. The significance level was established at p < 0.05 for all cases. 
Results
Table 1 shows the categorisation of body mass index according to school year and sex, as a function of the standards defined by WHO. As can be seen, percentages of overweight and obesity were lower amongst older pupils (p = 0.001), with these findings only being significant in the case of boys.
Table 1. Categorization of body composition according to sex and grade.
	
	Academic year
	Normal-weight
	Overweight/Obesity
	p value

	All
(n = 761)
	First year
	68.7%
	31.3%
	0.001

	
	Fourth year
	78.8%
	21.2%
	

	Boys
(n = 383)
	First year
	65.1%
	34.9%
	0.005

	
	Fourth year
	78.0%
	22.0%
	

	Girls
(n = 378)
	First year
	72.3%
	27.7%
	0.091

	
	Fourth year
	79.7%
	20.3%
	


Table 2 shows pupils’ PA levels, cardio-respiratory capacity and hours of nightly sleep. With regards to these findings, first-year students presented significantly higher values than fourth-year students. This was the case both at a global level and in reference to different times of the day, with the only exception occurring between 18:00 and 22:00, during which no differences were found. Nonetheless, in the case of boys, outcomes became non-significant in relation to Physical Education classes and weekly activity frequency. In contrast, in the case of girls, outcomes became non-significant during lunch hours but were retained during the afternoon (from 18:00 to 22:00).
Furthermore, significant differences (p = 0.013) were found in relation to engagement in extra-curricular sporting activities. First year students reached a percentage of 74.2% compared to 65.9% of fourth year students. In addition, in the case of girls, 67.5% and 53.5% engaged in extra-curricular sporting activities (p = 0.005). In contrast, no significant differences were found with regards to the use of active transport to get to school, with the percentages pertaining to use of active transport being 64.2% and 68.5% for first- and fourth-year pupils, respectively.
In reference to VO2max, significantly lower values were recorded for older females relative to younger females (p < 0.001). In the same way, hours of nocturnal sleep were also significantly lower amongst fourth year students in the case of both sexes.
Table 2. PA level, VO2max and hours of night sleep according to sex and grade.
	 
	All
(n = 761)
	Boys
(n = 393)
	Girls
(n = 378)

	 
	First year
(n = 383)
	Fourth year
(n = 378)
	p value
	First year
(n = 192)
	Fourth year
(n = 191)
	p value
	First year
(n = 191)
	Fourth year
(n = 187)
	p value

	Physical activity (PAQ-A)
	2.76±0.59
	2.46±0.60
	<0.001
	2.66±0.58
	2.27±0.54
	<0.001
	2.85±0.60
	2.64±0.60
	<0.001

	Leisure time activity: sports
	1.52±0.29
	1.34±0.23
	<0.001
	1.55±0.29
	1.39±0.19
	<0.001
	1.50±0.3
	1.3±0.29
	<0.001

	Activity during physical education classes
	4.07±0.85
	3.90±0.89
	0.007
	4.13±0.9
	4.04±0.9
	0.282
	3.99±0.81
	3.74±0.88
	0.005

	Break time activity
	2.61±1.15
	1.82±0.91
	<0.001
	3.12±1.23
	2.08±1.01
	<0.001
	2.1±0.78
	1.56±0.69
	<0.001

	Lunchtime activity
	1.63±0.95
	1.36±0.67
	<0.001
	1.72±0.99
	1.37±0.74
	<0.001
	1.52±0.89
	1.35±0.58
	0.245

	After-school activity (14 - 18h)
	3.05±1.16
	2.39±1.19
	<0.001
	3.16±1.19
	2.48±1.26
	<0.001
	2.95±1.13
	2.32±1.15
	<0.001

	Evening activity (18 - 22h)
	3.00±1.13
	2.93±1.26
	0.600
	3.07±1.15
	3.23±1.25
	0.127
	2.92±1.11
	2.65±1.22
	0.034

	Weekend-activity
	2.91±1.06
	2.40±0.97
	<0.001
	3.02±1.07
	2.7±0.99
	0.002
	2.79±1.03
	2.09±0.88
	<0.001

	Activity frequency during the last 7 days
	2.76±1.10
	2.56±1.07
	0.026
	2.91±1.14
	2.9±1.06
	0.955
	2.58±1.04
	2.23±0.98
	0.002

	Daily activity frequency during the last week
	3.13±0.72
	2.77±0.80
	<0.001
	3.24±0.7
	3.03±0.76
	0.005
	3.01±0.73
	2.51±0.75
	<0.001

	VO2max
	44.48±5.62
	42.53±7.83
	<0.001
	46.92±5.73
	47.11±7.15
	0.500
	41.95±4.23
	37.80±5.30
	<0.001

	Hours of nightly sleep
	8.80±0.77
	7.91±0.83
	<0.001
	8.82±0.83
	7.97±0.91
	<0.001
	8.79±0.71
	7.86±0.74
	<0.001


Table 3 presents outcomes pertaining to MD adherence, alongside the consumption of relevant foodstuffs as a function of age and sex. With regards to age, significantly higher values were observed in relation to eating breakfast every day and the consumption of cereals, fruit, fish and nuts in first-year students. In contrast, lower values were produced with regards to the consumption of legumes and the affluence of fast-food establishments. These outcomes were shown through lower MD adherence indices within fourth-year students. Analysis based on sex produced similar outcomes at a global level, although small differences did emerge in relation to the consumption of some foodstuffs. For instance, fourth-year male students reported a higher intake of olive oil despite this aspect not emerging in the overall dataset.  
Table 3. Adherence to the MD based on sex and grade.
	
	All
(n = 761)
	Boys
(n = 393)
	Girls
(n = 378)

	
	First year
(n = 383)
%YES
	Fourth year
(n = 378)
%YES
	p value
	First year
(n = 192)
%YES
	Fourth year
(n = 191)
%YES
	p value
	First year
(n = 191)
%YES
	Fourth year
(n = 187)
%YES
	p value

	Adherence to the Mediterranean diet
	7.57 ± 2.12
	7.03 ± 2.07
	<0.001
	7.51 ± 2.15
	6.88 ± 2.01
	<0.001
	7.64 ± 2.1
	7.19 ± 2.12
	0.039

	Daily breakfast
	96.3%
	92.3%
	0.016
	97.9%
	91.6%
	0.006
	94.8%
	93%
	0.485

	Dairy products for breakfast
	87.2%
	87%
	0.940
	89.6%
	88%
	0.614
	84.8%
	86.1%
	0.724

	Cereal or cereal product for breakfast
	86.4%
	75.1%
	<0.001
	86.5%
	73.8%
	0.002
	86.4%
	76.5%
	0.013

	Pastries for breakfast
	17.8%
	22.5%
	0.103
	20.3%
	24.6%
	0.314
	15.2%
	20.3%
	0.191

	Fruit or fruit juice daily
	68.4%
	66.1%
	0.505
	67.7%
	62.8%
	0.316
	69.1%
	69.5%
	0.931

	Second serving of fruit daily
	55.6%
	42.3%
	<0.001
	53.6%
	41.4%
	0.016
	57.6%
	42.4%
	0.006

	Second serving of dairy products daily
	71%
	74.6%
	0.267
	69.8%
	74.3%
	0.321
	72.3%
	74.9%
	0.564

	Fresh or cooked vegetables daily
	74.4%
	71.2%
	0.314
	69.8%
	66%
	0.423
	79.1%
	76.5%
	0.545

	Fresh or cooked vegetables > 1/day
	34.2%
	31.2%
	0.380
	29.2%
	24.6%
	0.314
	39.3%
	38%
	0.795

	Fish regularly ( ≥ 2 – 3/week)
	69.2%
	60.3%
	0.010
	68.2%
	60.7%
	0.125
	70.2%
	59.9%
	0.036

	Nuts regularly ( ≥ 2 – 3/week)
	51.4%
	43.7%
	0.032
	54.7%
	45%
	0.059
	48.2%
	42.2%
	0.247

	Fast food restaurants > 1/week
	16.7%
	22.5%
	0.045
	16.7%
	25.1%
	0.042
	16.8%
	19.8%
	0.445

	Pulses >1/week
	81.5%
	86.8%
	0.045
	80.2%
	85.9%
	0.140
	82.7%
	87.7%
	0.173

	Pasta or rice almost daily ( ≥ 5/week)
	37.9%
	39.9%
	0.555
	46.9%
	44.5%
	0.641
	28.8%
	35.3%
	0.176

	Sweets and candies several times a day
	18.3%
	21.2%
	0.317
	20.8%
	19.9%
	0.820
	15.7%
	22.5%
	0.095

	Use of olive oil at home
	96.6%
	98.7%
	0.060
	94.8%
	99%
	0.019
	98.4%
	98.4%
	0.976


Table 4 presents self-esteem levels, alongside HRQoL and its various dimensions as a function of academic year and sex. First-year students reported significantly higher values than fourth-year students for all individual dimensions of HRQoL, overall HRQoL score and self-esteem. Nonetheless, outcomes were not as equivocal in the case of boys given that, in this regard, no significant outcomes were identified for self-esteem or for dimensions related with autonomy and parental influence, psychological well-being, and social support.
Table 4. Self-esteem and HRQoL according to sex and grade.
	 
	All
(n = 761)
	Boys
(n = 393)
	Girls
(n = 378)

	 
	First year
(n = 383)
	Fourth year
(n = 378)
	p value
	First year
(n = 383)
	Fourth year
(n = 378)
	p value
	First year
(n = 383)
	Fourth year
(n = 378)
	p value

	Health-related quality of life
	259.15±33.47
	240.95±30.28
	<0.001
	257.72±33.52
	247.04±30.63
	0.002
	260.59±33.45
	234.73±28.71
	<0.001

	      Physical well-being
	47.67±8.29
	43.45±8.66
	<0.001
	49.17±8.75
	46.66±8.35
	0.007
	46.16±7.54
	40.18±7.72
	<0.001

	      Psychological well-being
	52.04±9.62
	48.27±8.70
	<0.001
	51.37±8.61
	50.33±8.99
	0.085
	52.71±10.51
	46.16±7.87
	<0.001

	      School environment
	52.75±9.83
	46.57±7.69
	<0.001
	51.69±9.55
	46.40±7.56
	<0.001
	53.81±10.02
	46.75±7.84
	<0.001

	      Autonomy and parental    relationships
	52.20±9.08
	50.02±8.19
	0.001
	52.29±9.21
	50.89±7.72
	0.395
	52.12±8.96
	49.14±8.56
	<0.001

	      Social and peer support
	54.48±8.89
	52.63±9.66
	0.010
	53.19±8.78
	52.76±9.81
	0.808
	55.78±8.82
	52.51±9.53
	0.001

	Self-esteem
	33.22±5.09
	32.15±4.72
	<0.001
	32.76±5.09
	32.76±4.62
	0.625
	33.69±5.05
	31.53±4.76
	<0.001


Finally, correlations relating age with lifestyle habits and health indicators are presented in Table 5. Older age was found to be negatively related with all examined lifestyle habits (PA, hours of nightly sleep and MD) and health indicators (VO2max, self-esteem and HRQoL). The only exception was found for BMI, in which a positive association emerged. Findings were similar regardless of sex, with the exception that VO2max outcomes were not significant in boys. 
Table 5. Correlation coefficients associating age with health indicators and life habits
	
	PA
	Hours of nightly sleep
	MD
	BMI
	VO2max
	Self-esteem
	HRQoL

	All (age)
	-.179**
	-.461**
	-.167**
	.252**
	-.188**
	-.185**
	-.297**

	Girls (age)
	-.231**
	-.479**
	-.117*
	.223**
	-.443**
	-.242**
	-.389**

	Boys (age)
	-.159**
	-.447**
	-.214**
	.283**
	-.040
	-.127*
	-.208**


* p < 0.05; ** p < 0.01
Discussion
Firstly, findings of the present study revealed that age is negatively associated with CVRS, with adolescents from the oldest age group reporting the lowest CVRS indices. This outcome was seen both in the overall score and in relation to all of the individual dimensions that comprised it. Studies with European adolescents have previously highlighted this trend, with most dimensions of HRQoL declining significantly from 12 years onwards (Molina et al., 2014). This drop throughout adolescence may be explained through the lens of psychological development. Specifically, the changes experienced by adolescents in all aspects of life may lead to unstable subjective well-being (Flammer & Alsaker, 2002), with this being particularly meaningful in the case of females (Michel et al., 2009) and, above all, in relation to their physical and psychological well-being (Biegger et al., 2005).
Upon examination of the findings produced in relation to the various dimensions, fourth-year secondary school students presented poorer psychological well-being indices, although differences were only significant in the case of girls. This outcome coincides with findings reported by Meade et al. (2016), which found that girls reported a continuous weakening of their psychological well-being throughout adolescence. In this sense, key aspects such as menstruation and hormonal effects are likely to be determinant (Mastorci et al., 2020). Likewise, coping skills also appear to exert an important influence given that girls tend to be less efficient at managing their problems, with this leading to a higher risk of suffering issues linked to psychological well-being (Hampel & Petermann, 2005; Eschenbeck et al., 2007). Along these same lines, the HBSC study found that 41.3% of 15-16-year-old adolescents suffered psychological malaise more than once a week, whilst only 31.3% of the 11-12-year-old age group reported this same issue (Moreno et al., 2019). Furthermore, another study revealed that although mental well-being deteriorated in both genders during adolescence, it was suffered more intensely by girls (Otto et al., 2021). 
With regards to physical well-being, first-year adolescents once again reported significantly higher indices than fourth-year students, regardless of sex. Physiological changes originating during this stage could provide the key to explaining this finding given that the onset of puberty sees an intense and sudden change to the body (Wood et al., 2019). At the same time, the worse outcomes obtained in the present study in relation to the lifestyle habits engaged in by fourth-year adolescents may be partly explained by their lower physical well-being. This is because healthy dietary patterns (Park et al., 2018) and PA engagement (Costigan et al., 2019) are key to physical health during this stage. The HBSC study also corroborated these findings in that it established that 29.5% of 15-16-year-old adolescents experienced physical malaise more than once a week, whilst only 21.2% of the 11-12-year-old age group reported this same issue (Moreno et al., 2019). 
[bookmark: _Hlk98509521][bookmark: _Hlk98511104]Turning attention to the dimension linked to social support, fourth-year adolescents reported lower indices. This is in accordance with a previous study in which satisfaction with friends and social support was lower amongst 16-18-year-old young people than amongst 10-12-year-olds (Sepúlveda et al., 2013). Similarly, changes have also been recorded in terms of emotions and brain maturation, which could directly influence emotional regulation during middle adolescence (Crone & Dahl, 2012). This, in turn, could affect pro-social skills (Padilla‐Walker & Christensen, 2011). Nevertheless, differences were only significant in the case of girls. This may be related to the way in which stressful events associated with adolescence affect the quality of social relationships as a function of gender, with girls appearing to suffer a deterioration in their relationships with both their family and their peers (McMahon et al., 2020).  
With regards to academic well-being, well-being indices were lower in both male and female adolescents attending the fourth year of secondary school. A trend seems to exist towards reduced academic satisfaction with increasing age. This was demonstrated in a previous study in which 47.9% of students aged 11-12 years reported liking their school compared to just 12.8% of 15-16-year-olds (Moreno et al., 2019). During this stage, academic pressure increases as students progress through the academic years. This leads to greater academic burnout (Praviainen et al., 2021) and, at the same time, progressive worsening of relationships with teachers (Yu et al., 2018) and reduced academic motivation (Eccles et al., 2018). All of this could partly explain the differences uncovered in the present study. 
Finally, with regards to the dimension linked with autonomy and parental relationships, older adolescents also reported worse well-being indices, with differences being significant in the case of girls. In a similar sense, a previously conducted study concluded that 10-12-year-old adolescents perceived their relationship with their family to be more positive than that of 16-18-year-olds (Molina et al., 2014). With increasing age, the perceptions held by young people about the quality of their relationships with their parents constantly decreases, increasing the frequency of arguments and conflict, especially, in the case of girls (McGue et al., 2005; Parra et al., 2015). 
With regards to levels of self-esteem, previous research has concluded that self-esteem remains stable during adolescence (Birkeland et al., 2012), with no influence of sex emerging (Erol & Orth, 2011). Nonetheless, in the present study, age was negatively associated with self-esteem, with older students reporting the lowest scores for this variable. This decline may be related with lower HRQoL indices, PA and MD adherence recorded for fourth-year students. This is supported by previous findings of relationships between these aforementioned variables and self-esteem (Knox & Muros, 2017). Previously conducted studies have reported higher indices of self-esteem at this stage in boys, whilst also revealing a predictive influence in both sexes of domains related with personal confidence, attractiveness and academic competence (Quatman & Watson, 2001). In this sense, the influence of the family setting is also essential (Krauss et al., 2020). This may partly explain the drop in self-esteem suffered by girls, who also reported a worsening of their parental relationships in the present study. Along the same lines, a study conducted by Helwig and Ruprecht (2017) revealed that, in the case of Western girls, self-esteem declined during middle adolescence (13-17 years old). These findings were explained in accordance with sociocultural factors inherent to the West which differ when compared with existing trends in other regions such as Asia and the Pacific. In this regard, factors related inherent to the female gender such as, for example, their lower status in diverse cultural contexts or awareness of gender discrimination may contribute to better understanding of uncovered differences (Zuckerman et al., 2016). On the other hand, ideals promoting thinness could also be used to explain findings, with older adolescent girls tending to be more aware and to internalise to a greater extent sociocultural attitudes towards appearance. This, in turn, directly affects self-esteem (Clay et al., 2005).
[bookmark: _Hlk98007043]PA was also found to be negatively associated with age, with the lowest overall scores and individual scores for most times of the day being recorded for the oldest age group of students. One of the factors that determines this decrement is related with the perception of the difficulty of engagement. From the age of 13 onwards, adolescents note having less free time due to an increase in school workload (De Quel et al., 2010). Furthermore, our results coincide with those obtained by Silva et al. (2018), who also proposed that less time was available for older adolescents to engage in PA at school, both at break time and during Physical Education classes. In this sense, it is noteworthy that the drop in PA levels in this subject was only significant in the case of girls. This may be due to the fact that enjoyment from engagement in physical activities decreases over time in girls, whilst remaining stable in boys (Cairney et al., 2012). Along similar lines, Beltrán-Carrillo et al. (2012) uncovered that girl perceive fewer opportunities to participate in Physical Education classes, potentially due to the lack of availability of lesson plans of interest to them, in addition to the greater focus on physical ability and motor skills to the detriment of effort or progress. 
[bookmark: _Hlk98511646]The same trend was seen during the 18:00-22:00 time period, with a significant decline seen in the case of girls. This time period pertains to the time of day at which organised extra-curricular activities are provided, with a meaningful increase in dropout from sport occurring from 14 years onwards, according to scientific evidence (Eime et al., 2019). Some of the determining factors of this dropout include lack of time, peer and family pressure, injuries, presence of a competitive mindset, and environmental barriers (Witt et al., 2018). With regards to the notable decrease found in girls, the predominance of male-oriented models in sport and the lack of an attractive sport offer for girls could lead to a loss of interest in filling leisure time with physical activities and organised sports (Pfister & Sisjord, 2013). Indeed, data gathered in the present study also indicated a significant drop in engagement in these types of activities. Finally, boys appear to have greater motivation to engage in physical exercise (Portela-Pino et al., 2020), whilst girls point to the existence of more barriers, such as the lack of energy and willpower (Rosselli et al., 2020). 
In relation to VO2max, there are a large number of studies that associate healthy habits with changes in the physical condition, with engagement in PA standing out as a determinant (Defina et al., 2015). The highest rate of abandonment of physical-sporting activities emerges during adolescence, increasing further with age. This is a predictor of VO2max (De Baere et al., 2016) and could explain the association found between both variables in the case of girls. In relation to the aforementioned findings, an accentuated decline in this indicator is highlighted amongst females, as shown in the study of Ramos et al. (2016). These authors found higher levels of sedentary behaviour in a population of female adolescents relative to their male counterparts. In this sense, the lower levels of PA and engagement in sporting activities recorded in girls with increasing age could be used to explain obtained outcomes (Pfeiffer et al., 2007). Of the various motives identified for adolescent sport and physical activity dropout, cultural, social and individual aspects stand out, such as loss of interest, lack of ability and time, feelings derived from stereotypes pertaining to traditional masculine sports, exposure to mocking, and concern about appearance during sport engagement (Slater & Tiggermann, 2010). This makes clear the importance of promoting PA amongst females during this period.
With regards to the duration of nightly sleep, correlational analysis revealed a negative association with age, with the oldest adolescent group reported less nightly sleep. Late adolescence is a time during which important changes are recorded in the biological (delayed circadian rhythm), psychological, social and educational spheres which may negatively influence both the quantity and quality of sleep (Carskadon, 2011). Likewise, more frequent screen and social network use with increasing age may also contribute towards explaining the differences described above (Belmon et al., 2019; Twenge et al., 2019). 
[bookmark: _Hlk104136726]With regards to MD adherence, this was also negatively associated with age, with older adolescents again providing the lowest adherence indices. The reasons behind these changes in dietary behaviour must be understood from a global perspective where all of the biological, cultural and psychological interactions being experienced by the adolescent influence their behaviour and performance patterns. Aspects such as socio-cultural idealisation of thinness and personality characteristics of adolescents themselves oriented towards perfection could negatively influence dietary behaviour (Culbert et al., 2015). Likewise, increasing autonomy in older aged adolescents is linked with a higher consumption of fast food (Nestle, 2002). This may be due to aspects such as acceptance by the peer group and the ease of access to fast food outside of the home (Koehn et al., 2016).
[bookmark: _Hlk66960178]In the analysis of the different indicators of adherence to the MD, a greater frequency was found for eating breakfast every day, together with a greater consumption of cereals and its derivatives, amongst younger students. These results concur with those found in another study (Barr et al., 2014), where the percentage of students who did not eat breakfast increased notably with age, whilst the consumption of cereal also decreased. In this sense, the arguments offered by adolescents against eating breakfast were based on a lack of time and appetite, though socioeconomic factors of the family should not be forgotten (Hearst et al., 2016). In relation with fruit consumption, the present research reported higher consumption amongst first-year pupils. This is in accordance with another study on Spanish adolescents (Moreno et al., 2019) which found fruit to be consumed at least once a day in 41.5% of 11-12-year-old adolescents, relative to just 30.9% in 15-16-year-old adolescents. In the same way and in accordance with the obtained results, studies in relation to the consumption of fish and nuts reflect a significant decrease with increasing age (Vernetta et al., 2018). In contrast, both greater consumption of vegetables and attendance to fast food establishments was recorded for older students, with this outcome also coinciding with those obtained by another previously conducted study (Li et al., 2020). This greater attendance to fast food outlets could be due to greater autonomy and frequency of eating without parental control with advancing age (Reicks et al., 2019).
Nonetheless, despite emergence of this general tendency, some differences were found as a function of sex. Of the most notable, girls did not report any decrease in their consumption of legumes or in the habit of eating breakfast, nor were they found to increase their trips to fast food establishments whilst, on the other hand, boys did not report any decline in fish consumption. In this sense, the evolution of dietary patterns during adolescence seems to differ between both sexes (Movassagh et al., 2017; Hassan et al., 2018), with the social, cultural and family setting having a key and differentiating influence on the choice of foodstuffs (Hinning et al., 2018; Arcila-Agudelo et al., 2019). In a similar sense, the sociocultural pressure experienced by girls from early adolescence onwards to meet beauty ideals of thinness is also key (Rolls et al., 1991).
Finally, despite the lower values for PA engagement and MD adherence found within older students, trends favouring indices of overweight and obesity seemed to decrease in both genders, with this being significant in the case of males. Further, correlational analysis revealed age to be positively associated with BMI, regardless of sex. This circumstance has already been described in the Spanish National Health Survey (2018), where lower percentages of overweight and obesity are also found for adolescents aged 15-17 years old relative to those aged 10-14. These outcomes can be explained by the slowed growth seen to occur immediately before the maximum acceleration in growth marked by the pubertal growth spurt (Güemes-Hidalgo et al., 2017). This typically occurs at between 12-13 years old in girls and 14-15 years old in boys, and has a special relevance regarding the increase in size, leading to a general decrease in BMI. 
The present study applied a novel focus to adolescent health, evaluating overall physical, psychological and social health during two different phases of adolescent development. This permitted an analysis of the trends of the evolution of the previously presented variables according to age. Further, the obtainment of significant samples from the two school years studied adds to the reliability of the presented results. Equally, it is relevant to highlight homogeneity in the protocol employed during field work which, crucially, was carried out by the same researcher from the research team. Despite this, the study presents some limitations such as its cross-sectional design, which makes it impossible to make causal conclusions about the differences outlined. Furthermore, the use of self-report forms in the evaluation of some of the studied variables increases the likelihood of committing measurement error. Despite this, the validity and reliability of the instruments used has been previously demonstrated within the population studied. This adds to the coherence and consistency of the presented results. 
Conclusion
[bookmark: _Hlk106447205]First year secondary school students reported more positive indices regarding all examined lifestyle habits and health indicators: self-esteem, health-related quality of life, physical activity, Mediterranean diet adherence, hours of nightly sleep and maximal oxygen consumption. Indeed, BMI was the only variable to score more highly in fourth year students. In addition, analysis as a function of sex demonstrated similar trends for all variables apart from VO2max and self-esteem, with these not producing significant relationships in boys. Likewise, correlational analysis revealed age to be negatively associated with lifestyle habits (physical activity engagement, hours of nightly sleep and Mediterranean diet adherence) and health indicators (VO2max, self-esteem and HRQoL), whilst being positively associated with BMI. Outcomes were consistent regardless of sex, except in the case of VO2max, which did not produce a significant association in boys. Understanding the existing relationships between lifestyle and habits at different moments in adolescent development enables valuable information to be collected, from which future health-related problems can be predicted and prevented. The differences found denote the importance for educational and health organisations to take the variables of age and sex into consideration at the time of planning intervention strategies targeting health throughout adolescence.
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  Title:  Analysis of the lifestyle and psychological  well - being  of adolescents from the north of Spain: Age - related differences.    Abstract   Background:   Adolescence is a decisive stage in human development during which intense physical,  psychological, emotional and social changes are experienced. The aim of the present study was to analyse  the lifestyle differences related with  the   health of adolescents enrolled in first year (13.01 ± 0.62 years old)  and fourth year  of   secondary education (16.02 ± 0.63 years old) from a region in the North of Spain.    Method:   A   cross - sectional study was conducted with a sample of 761 adolescents   from twenty - five  educational centres in a northern region of Spain. The sample was made up of 383 first year students and  378 fourth year students.   Physical activity engagement, health - related quality of life, self - esteem, adherence  to a Mediterranean diet, hours of nightly sleep, body mass index and maximum oxygen consumption were  evaluated.   Results:   First - year adolescent students reported higher values for self - esteem, health - related quality of life,  physical activity, Mediterranean diet adherence, hours of nightly sleep and maximal oxygen consumption.  Some differences emerged   according to sex . Associative analysis revealed negative correlations between  age, lifestyle habits (physical activity engagement, hours of nightly sleep and Mediterranean diet  adherence) and health indicators (VO 2 max, self - esteem and HRQoL), with a positive association emerging  with BMI. Similar findings emerged regardless of  sex , with the exception of findings pertaining to VO 2 max  not being significant in boys.    Conclusion:   Differences perceived as a function of the adolescent’s age suggest that it should be an  important consideration for educational and health organisations, with the aim of establishing intervention  strategies appropriate for each age group.    Keywords:  Adolescent Health, Health Promotion, Mental Health, Obesity, Physical Activity.        

