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Abstract

Adolescence is a developmental stage with high risks in terms of psychological challenges

and adjustments related to subjective well-being. Thus far, the findings reported a general

decrease in school-related well-being over time. We considered well-being a multidimen-

sional and latent construct that included both feeling good and functioning well at the individ-

ual level, and focused on the interplay between hedonic and eudemonic factors. Data of N =

377 high school students in Switzerland were used by conducting an online longitudinal

study with two waves. Baseline data was gathered in autumn 2019 and the subsequent time

point occurred 1 year later (2020; grades seven and eight). By applying a person-oriented

analytical approach via latent class and latent transition analyses, we were able to identify

and compare longitudinally three distinct well-being patterns and the respective trajectories.

Regarding the distribution of the well-being patterns for both waves, significant changes

over time were identified: particularly from wave 1 to wave 2, where there was an increase

for the low and high well-being patterns, yet a decrease for the middle pattern. Comparing

the stability of the respective patterns over time, the high well-being level showed the high-

est stability of all identified patterns. Multinomial logistic regression of covariates to the iden-

tified latent status membership established for both waves showed low but significant

effects of socio-demographic variables. At wave 1, having a migration background was

associated with a significant increase of being in a low versus high well-being level pattern.

At wave 2, being female was associated with a significant increase of being in a low versus

high and in a middle versus high well-being pattern.

Introduction

Since the beginning of the 2008 recession, the decline in all age groups’ well-being level [1, 2]

has been the most abrupt in Europe, including Switzerland [3]. However, before the onset of

the economic crisis, scholars had tentatively started focusing on subjective and psychological

approaches, particularly on the role of schools in adolescent students’ well-being [4–6].
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Despite the bulk of literature on adolescent students’ well-being, the respective changes

during adolescence [7], and the general academic interest in adolescent students’ well-being in

recent decades [8], a vivid debate is continuing about the definition and measurements of

well-being [9–11]. Particularly, the discussion on the relations between various well-being

components is still ongoing [12], while acknowledging that adolescents experience lower levels

of well-being than younger children or adults [1, 13]. As adolescent students’ well-being is one

of the most crucial predictors of adolescents’ mental health [1, 4], and additionally because of

adolescence itself as a psychologically risky developmental stage, adolescent students’ well-

being is considered the psychological cornerstone of a healthy transition from childhood to

early adulthood [3, 8]. Especially during the outbreak of the COVID-19 pandemic, it has been

demonstrated that mental health status and the associated adolescent student’s well-being

requires close attention (74, 75).

Well-being components of adolescents at school

As there is no common definition, we consider adolescent students’ well-being a multidi-

mensional and latent construct that includes aspects of adolescents feeling good (hedonic

concept), the presence of positive and the absence of negative affect, and functioning well

(eudemonic concept) at school [14, 15]. The variety of theoretical concepts and empirical

measures on well-being impedes comparing studies [16]. Most definitions are based on

describing the concept rather than its components [10], which makes it difficult to draw con-

clusions, run comparisons, and create broad interventions [17]. Even though policymakers

and/or academics commonly use the term, it is still inconsistently defined [11]. Therefore, in

what follows, we focus on hedonic and eudemonic theories in defining students’ well-being

at school.

Specifications on adolescent students’ well-being. The two concepts, i.e., hedonic and

eudemonic theories, are the backbone of understanding adolescent students’ well-being [18]

and have been empirically confirmed as distinct but still closely related theories [19] with

long- and short-term benefits [20, 21]. Therefore, it is highly important for adolescent stu-

dents’ well-being to be conceptualized not only on the side of adolescents feeling good

(hedonic concept), but also to perform and function well in academic contexts (eudemonic

concept). Similar to adults, adolescent students’ well-being refers to their life experiences

because it is related to their social, emotional, cognitive, and academic performance–being far

more than just a general satisfaction with school grades [22]. Thus, the interrelations of exter-

nal and internal factors regarding adolescent students’ well-being play an essential role that

goes far beyond a general well-being at school [23–25]. Therefore, hedonic and eudemonic

well-being is expected to be correlated yet distinct aspects.

The hedonic aspect of well-being. The hedonic theories of well-being for adolescent stu-

dents emphasize striving for positive experiences and consist of affective and cognitive compo-

nents, such as higher levels of self-esteem and life satisfaction [23]. The association between

self-esteem and well-being in adolescence is well documented [26]. High school students with

a higher sense of self-esteem feel less threatened by school challenges [27] and develop through

this process a sense of agency regarding their school behavior. The state of self-esteem being

reported as an emotional hedonic component is among the most decisive determinants of

well-being in adolescence [28–30]. The well-being of adolescent students is not only an extract

of pleasant emotions at school but also relates to general life satisfaction [31], which is an

essential cognitive hedonic component of well-being [32]. Life satisfaction relates to a broad

conceptualization concerning adolescent students’ assessment of their happiness with their

lives as a whole [33, 34].
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The eudemonic aspect of well-being. Well-being at school goes beyond the experience of

an individual’s satisfaction. It also includes a eudemonic side, which embodies positive social

skills promoting a person’s positive functioning in their respective environment at school [14,

18, 35–37]. Dimensions are mastery at school, such as having good grades, high self-efficacy,

and fulfilling basic psychological needs. The latter has its roots in Self-determination Theory,

which includes positive relations with others, autonomy, and growth in academic competence

as being essential to well-being at school [23, 38, 39]. Prominently, Deci and Ryan [38] have

identified autonomy, experiences of being competent, and social relatedness as basic psycho-

logical needs. Deci and Ryan’s self-determination theory of motivation focuses on these three

primary psychological needs; the satisfaction of these needs represents a decisive requirement

for intrinsic motivation. Coincidently, meeting basic psychological needs results in developing

autonomy, competence, and social relatedness. The psychological need of competence is

focused on reliable instrumentalities leading to specific outcomes [38, 40]. The need for auton-

omy focuses on adolescent students’ aspirations to experience the self as the origin of their

actions at school [23]. Adolescent students’ need for social relatedness encompasses the uni-

versal urge to be connected, to interact with, and to experience interrelated caring during

their studies. In general, adolescent students need to feel securely connected with and to feel

understood by other people [40]. Because of these interrelations between internal and external

school factors within the frame of the eudemonic concept, theoretical and empirical constructs

such as self-determination [40], are considered crucial pillars of adolescent students’ well-

being [14].

Bandura [41] has defined perceived self-efficacy within the Social Cognitive Theory as a gen-

eralized concept of behavioral expectations based on mastery experience. According to Ban-

dura [41], perceived self-efficacy is based on four sources of information: mastery experiences,

vicarious experiences, verbal persuasion, and physical or affective states, whereby mastery

experiences are assumed the most important. Bandura’s [42] theory underlines that perceived

self-efficacy influences both motivation and volition phases during the acting process. Conse-

quently, adolescent students tend to set higher goals and be more efficient and realistic in

planning their actions. Therefore, perceived self-efficacy enhances well-being [43]. Whereas

Bandura [41, 42] described perceived self-efficacy as a domain-specific belief, Jerusalem and

Schwarzer [44, 45] developed a scale for measuring general perceived self-efficacy as the uni-

versal belief for being able to cope with life challenges. This scale, as outlined in the current

study, is more adequate if global concepts are predicted [46]. A higher level of perceived self-

efficacy is considered favorable for setting and achieving goals and is relevant for autonomy

and competence within the self-determination theory.

Stability of adolescent students’ well-being. Although identifying adolescent students’

well-being patterns at a given time is an important first step, knowing whether, why, and how

these patterns change longitudinally is essential to design school-specific prevention and inter-

vention programs. Research indicates that there is a decreasing-with-age tendency of well-

being during adolescence [47, 48]. More recent studies verified this decreasing trend: For

example, Casas and González [48] found evidence for decreases in self-reported well-being

during adolescence in a sample of N = 48,040 participants–aged between 7 and 14 –across 15

countries. They additionally argued that the respective results and the fluctuating scores differ

significantly from country to country. Moreover, the authors presented evidence for a much

earlier onset of the decreasing trend, showing that in most countries a well-being decrease

starts at around 10 years of age. Findings of decreasing well-being have been also observed in

another two-year follow-up study of adolescents, which was specifically focused on younger

adolescents from ages 12 to 14 [49]. However, the findings of decrease were only reported for

school-related well-being, whereas the well-being concerning health and friends remained
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stable. In addition, González-Carrasco et al. [7] also observed a significant decrease in well-

being during adolescence using data from a sample of N = 940 Spanish students aged 9–16

(mainly 10–14). In contrast, there are also studies reporting mixed results with no changes

within adolescence [e.g., 50, 51].

Consequently, it is apparent that well-being development and the well-being rates through-

out adolescence remain unclear across countries, especially also due to the fact that very differ-

ent scales are used. Casas and González [48] identified 13 different psychometric scales. In

addition to the discussion concerning the conceptualization of well-being, there is still an

unresolved question in terms of the well-being’s stability throughout adolescence. Even

though, there is evidence for both—instability versus stability—there is more evidence for

instability, indicating a significant change across the childhood and adolescence period. To

address this issue, this study aimed to examine the combined contribution of eudemonic and

hedonic well-being factors in predicting subjective adolescent students’ well-being patterns

over time by applying Latent Transition Analysis (LTA). LTA is a longitudinal analysis tech-

nique which characterizes transitions over time [52]. Using this person-oriented procedure,

we expect to estimate and understand the respective adolescent students’ continuity of well-

being levels at two time points, whether the transition is developmentally forward (e.g., transi-

tion to higher well-being levels) or backward (e.g., transition to lower well-being levels). This

methodology allows grouping of subjects into distinct classes according to the adolescent stu-

dents’ well-being indicators included in the analysis, and then estimates the probability that a

particular subject (thus also a person-oriented method) is a member of that class [52, 53].

Moreover, we need to understand the interplay between covariates and well-being level pre-

dictors to the respective well-being patterns and the potential changes. Research suggests that

low socio-economic status [5] and migration background [54–57] predict adolescent students’

well-being. The underlying assumption to this prediction is connected to the fact of a lower

extent of available social and personal resources and to higher societal discrimination [5, 56,

57]. Additionally, female adolescent students show higher levels of internalizing symptoms

than male students [57–59], which is associated with lower levels of well-being. Therefore, it is

hypothesized that these socio-demographic factors might influence the membership in differ-

ent groups that show each pattern of well-being and its stability and change one year later.

It is commonly hypothesized [47–49], but still not convincingly shown [50, 51], that well-

being in early adolescence will drop over time. Thus, this study was conducted to fill these

gaps in knowledge by discovering well-being patterns over time. Also, research suggests that

female gender [55, 57] and a migration background [55–57] might mitigate membership in

higher well-being patterns. In addition, school students enrolled in lower school level classes

who are from families with a lower socio-economic background [5, 54] are expected to have a

higher probability of membership in lower well-being patterns compared to students enrolled

in higher school level classes who are from families with a higher socio-economic background.

Materials and methods

Participants

The representative convenient random sample data of N = 377 high school students out of 33

school classes in German-speaking Northwestern Switzerland was collected anonymously by

completing an online questionnaire twice in an interval of one year. Parents and teachers also

received questionnaires parallel to the adolescents. These questionnaires are not discussed in

this paper, only sociodemographic information from the parents’ questionnaires was used.

Wave 1 was in autumn 2019, with seventh-grade adolescent students, and wave 2 in autumn

2020 with the same participants one year later. Consent forms were obtained from students
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and their parents. No incentives were given. An ethics research committee at the University of

Zurich in Switzerland authorized the project. On the day of the study, the research team mem-

bers gave students a short oral introduction to the survey and the students completed the ques-

tionnaire in about 35‒60 minutes. The overall sample average age at wave 1 was M_age_wave
1 = 12.67 (SD_age_wave 1 = .68) and at wave 2, M_age_wave 2 = 13.60 (SD_age_wave 2 = .67).

At wave 1, 47% of participants (n = 167) were female. At wave 2, 45% of participants (n = 143)

were female and 0.1% (n = 2) identified as neither female nor male. At wave 2, 47% (n = 176)

participating students had a migration background.

In terms of attrition from wave 1 to wave 2, there were no significant differences in terms of

the tested socio-demographic variables between wave 1 (n = 377) and wave 2 (n = 319) partici-

pants (gender_t(355) = .904, p>.05.; migration background_ t(375) = -1.536, p>.05.; school-

level_t(375) = 1.588, p>.05). Due to this, the two samples are comparable even though some

participants were lost due to moving away or dropouts.

Measures

The six latent class/latent transition indicators. The three hedonic indicators. The satis-

faction with life scale: This scale [31] measures the subjective criteria for satisfaction with life

on five items using a seven-point Likert scale (range: 1 = totally disagree to 7 = completely
agree) and displayed a high reliability for both waves (Cronbach’s Alpha (α) _wave 2 = .82;

αwave 1 = .80). Example: “For most things, my life is close to my ideal.”

Self-esteem: The Rosenberg Self-Esteem Scale [60] on assessing an individual’s global wor-

thiness evaluation is a 10-item scale with higher scores indicating higher self-esteem. The

items were rated on a four-point Likert scale ranging from 1 = not at all to 4 = completely true
(α_wave 2 = .85; α_wave 1 = .82; e.g., “I wish I could respect myself more.”).

Well-being: The five-item scale is based on Makarova’s [61] well-being scale (α_wave 2 = .71;

α_wave 1 = .68; e.g., “How do you feel at home?”) and was measured on a four-point Likert

scale (range: 1 = not well to 5 = well).
The three eudemonic indicators. Self-efficacy: The General Self-Efficacy Scale is a psychomet-

ric scale Schwarzer and Jerusalem [45] developed and is designed to assess optimistic self-belief

regarding coping with various challenging demands in life (e.g., “I am confident that I could

deal efficiently with unexpected events”). The 10-item scale (α_wave 2 = .89; α_wave 1 = .88)

was measured on a four-point Likert scale (range: 1 = not true to 4 = completely true).

Self-determination: Following Deci and Ryan’s [38, 39] Self-Determination Theory (SDT)

on human basic psychological needs, we measured the three subscales autonomy, competence,

and relatedness on short scales with three items each (e.g., “I was free to do things in my own

way”). The nine-item scale (α_wave 2 = .79; α_wave 1 = .78) was measured on a four-point

Likert scale (range: 1 = not true at all to 4 = completely true).

Satisfaction with grades at school: Satisfaction with grades at school is a single-item indica-

tor addressing the individual student’s assessment of their grades and was measured on a four-

point Likert scale (range: 1 = not at all satisfied to 4 = completely satisfied).

Predictors. Gender. Students’ gender was assessed with three response options (0 = male,

1 = female).

Socio-economic status (SES). Students’ SES was used as a proxy for students‘socioeconomic

background. Information on parental education mainly was gathered from the two questions

of the parental questionnaire: “What is the highest level of school education that you have

completed?” (ranging from 1 = General High-school Certificate/Vocational Highschool Certifi-
cate/Primary Education Diploma to 5 = I did not finish Primary School) and additionally “Have

you completed University, ETH, Higher Education School of Technology, Higher Education
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Pedagogical School (graduate with license to practice a profession, diploma, masters, bache-

lors, teaching diploma)” (response option = yes/no). Using this information, the final SES vari-

able was created, ranging from 0 = University Degree/Higher Education to 5 = Has not finished
primary school. Primarily, the information of T0 data was used, and in cases of missing values,

wave 1 data was also considered. In addition, if there still was missing information concerning

the parental education, more information was gathered from the student questionnaire’s item

“What is the highest completed qualification or school education of your parents?” (which was

assessed for each parent separately, in cases of differing qualifications the highest one was

selected).

Migration background. Not having a migration background means the student and both of

their parents were born in Switzerland and all three possess only the Swiss nationality. Having

a migration background is operationalized such that one or more of the aforementioned con-

ditions do not apply (0 = no migration background, 1 = with migration background).

School level. In Switzerland, adolescents in high schools are divided based on performance

and teacher recommendations on mainly three school levels (lower, higher secondary school

level, and Gymnasium). Our study was on the lower and higher secondary school level

(1 = lower school level, 2 = higher school level).

Analytic strategy

This study’s aim was two-fold. First, to test the introduced well-being conceptualization by

using both eudemonic and hedonic aspects of well-being. Second, assessing adolescent stu-

dents’ well-being patterns over time [62].

LCA and LTA are typological person-oriented approaches applied to empirically classify

latent variables to subgroups based on observations that appear to be similar [53, 63, 64]. The

individuals were assigned to the different patterns based on their posterior probabilities for

class membership.

Therefore, this study’s statistical analysis was conducted in four steps: First, wave 1 versus

wave 2-survey differences in the six applied measures (life satisfaction, self-efficacy, self-

esteem, self-determination, well-being, and satisfaction with grades at school) were examined

using t-tests. Second, adolescent students’ well-being classes were identified separately by com-

puting latent class analyses using six classification variables each for wave 1 and for wave 2.

Additionally, invariance analysis across time was applied to ensure for both study waves the

reliability for the identified number of well-being patterns (configural invariance) as well as

the same relevance of the well-being patterns (metric invariance). Third, we ran LTA to indi-

cate significant differences in the longitudinal classification variables on the identified well-

being patterns. Forth, gender, migration-background, socio-economic level, and school level

variables were included as predictors to multinomial logistic regression analyses to predict the

identified latent status membership. For all conducted LCA/LTA we used Mplus version 8.6

[65]. For the multinomial regression, SPSS 25 was used.

Results

Analytic step one: Differences of all measures between the two waves

We ran t-tests (see Table 1) to analyze mean differences between the two waves of the eight

applied measures for our sample (Wave 1_n = 377, Wave 2_n = 319). Overall, only small, a

minor effect on decreasing well-being, or no effects on the measures were displayed.

By testing the inter-correlations of all variables (see Table 2) it has been assured that no

multi-collinearity problems existed in our analysis. We found low to moderate inter-correla-

tions except for two measures in wave 2 (Self-Determination to Self-Esteem, r = .63).
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The attrition rate from wave 1 (n = 377) to wave 2 (n = 319) of only 18.2% is low, consider-

ing the ongoing Covid-pandemic. No significant differences were found regarding the tested

socio-demographic variables between wave 1 and wave 2 gender_t(298) = -1.672, p> 0.05;

and migration background t(377) = −1.373, p> 0.05. Due to this, the two samples are

comparable.

Analytic step two: Identifying well-being patterns separately for wave 1 and

for wave 2 by LCA

In step two, we identified adolescent students’ well-being patterns by computing two separate

LCAs (LCA for wave 1 and for wave 2) using six classification variables. A separate set of LCAs

for each wave were performed to determine the optimal number of classes at each time point.

The 377 individual cases from wave 1 and the 319 cases from wave 2 were assigned separately

to a group based on their response similarity in the measured six indicators. Thus, individuals

in each group shared the same pattern of well-being [52]. The LCA was conducted for a range

Table 1. Wave 1 and wave 2 sample mean levels (and standard deviations) of all observed variables.

Variables Range Wave 1 Wave 2 Cohen’s d
M (SD) M (SD)

Life Satisfaction 1–7 5.00 (1.23) 4.89 (1.32) -

Self-Efficacy 1–4 2.85 (.52) 2.84 (.54) -

Self-Esteem 1–4 2.95 (.53) 2.93 (.60) -

Self-Determination 1–4 2.89 (.44) 2.87 (.45) -

Well-being 1–5 4.48 (.52)�� 4.39 (.58) -.16

Satisfaction with grades at school 1–4 2.77 (.74) 2.68 (.78) -

Notes. Wave 1_N = 377, Wave 2_n = 319;

� = p< .05.,

�� = p< .01., between Wave 1 and Wave 2.

https://doi.org/10.1371/journal.pone.0276794.t001

Table 2. Correlation between measures.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.

1. Life Satisfaction_wave 1 1

2. Self-Efficacy_wave 1 .34��� 1

3. Self-Esteem_wave 1 .35��� .41��� 1

4. Self-Determination_wave 1 .27��� .33��� .49��� 1

5. Well-being_wave 1 .37��� .28��� .40��� .40��� 1

6. Satisfaction with grades at school_wave 1 .25��� .25��� .31��� .32��� .15�� 1

7. Life Satisfaction_wave 2 1

8. Self-Efficacy_wave 2 .36��� 1

9. Self-Esteem_wave 2 .54��� .43��� 1

10. Self-Determination_wave 2 .51��� .39��� .63��� 1

11. Well-being_wave 2 .52��� .32��� .38��� .36��� 1 .

12. Satisfaction with grades at school_wave 2 .39��� .34��� .39��� .40��� .34��� 1

Note:

��� p< .001,

�� p < .01.

https://doi.org/10.1371/journal.pone.0276794.t002
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of two to five latent classes. The main aim was to determine significantly distinct well-being

classes.

The estimated models were non-nested models; therefore, the procedures chosen for model

selection were the sample-adjusted Bayesian information criterion (aBIC) indicating goodness

of fit. A lower value indicated a more appropriate fit, and entropy [53] indicated the certainty

in the estimation, with values above 0.7 considered sufficient [63, 64]. However, the final

model for an LCA (i.e., how many classes) was chosen based on a mix of statistical indicators

and extant theoretical considerations [53]. We applied different criteria for the model selec-

tion. First, the entropy value indicated the certainty in the estimation with values above 0.7

considered sufficient [64]. Second, with information criteria, such as Akaike information crite-

rion (AIC), Bayesian information criterion (BIC), and Sample-Adjusted BIC (ABIC), with the

smaller values fitting the model better [64]. For the LCA, we additionally applied model fit cri-

teria as the Vuong-Lo-Mendell-Rubin Likelihood Ration test (LMR-LRT), the Lo-Mendell-

Rubin Adjusted Likelihood Ratio test (aLMR-LRT), and the Bootstrapped Likelihood Ratio

test (BLRT) with significant p-values indicating an improvement to the previous model with

k-1 classes [64].

Based on the six indicators (life satisfaction, self-efficacy, self-esteem, self-determination,

well-being, and satisfaction with grades at school), a series of LCAs was applied to group stu-

dents into empirically distinct well-being classes. For wave 1, the aBIC scores dropped between

the two and three class solutions and the still-significant tests (VLMR, aLMR, and the boot-

strap likelihood ratio test (BLRT)) indicated an improvement supporting a three over two clas-

ses solution. Between classes three and four there was a aBIC rise (ΔBIC = 3), and all three

performed tests (VLMR, aLMR, and BLRT) indicated no improvement between class three to

class four solution. Therefore, a three classes solution was selected for wave 1 (see Fig 1).

For wave 2, the differences between the aBIC scores for the two, three, four, and five class

solutions were small, which suggested weak evidence [63] for a higher class-number solution.

The highest drop supporting the elbow effect between the classes was noticed between the

class two to class three solution (ΔaBIC = 23).

Fig 1. LCA elbow plot on AIC and aBIC of wave 1 well-being at school.

https://doi.org/10.1371/journal.pone.0276794.g001
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The three performed tests (VLMR, aLMR, and BLRT) were not indicative for a specific

solution when related to the respective adjusted BIC drops. Given the above-reported criteria

and the rule of deference to more constrained and parsimonious models [64], the three-class

solution also was selected for wave 2 (see Table 3). Model fit statistics to select the number of

classes of well-being at school are also displayed in Table 3.

Regarding the distribution of the six indicators on the three identified classes for both

waves (see Fig 2), we identified vast similarities: A low (wave 1 = 24.1%; wave 2 = 35.5%), a

middle (wave 1 = 46.91%; wave 2 = 31.0%), and a high level (wave 1 = 28.9%; wave 2 = 33.4%)

well-being class at both time points was detected. The indicators’ probabilities (see Fig 2) on

the respective levels are highly comparable on all six indicators, supporting the chosen classes

solution for both waves. For both waves the students’ immense well-being differences when

comparing the respective low- to the high-level patterns has been identified. For example, see

the category 2 (high level of the respective indicator) probabilities comparison of the six indi-

cators (see Fig 2), especially the results on the self-esteem of low well-being patterns for wave 1

and wave 2 (both 0%) and high well-being patterns for wave 1 (96.4%) and wave 2 (93.6%).

Likewise, the results are indicative on self-determination: low well-being pattern for wave 1

(0%) and wave 2 (1.4%) and high well-being patterns for wave 1 and wave 2 (both 90%).

Table 3. Latent class analysis model fit statistics to select the number of classes of well-being at school for both waves sequentially.

Wave 1 Wave 2

Classes AIC (dF) aBIC VLMR aLMR BLRT Entropy Samples AIC (dF) aBIC VLMR aLMR BLRT Entropy Samples

2 2729 (13) 2738 < .001 < .001 < .001 .75 210/ 167 2578 (13) 2588 < .001 < .001 < .001 .83 201/ 176

3 2707 (20) 2723 < .001 < .001 < .001 .79 90/ 113/ 174 2555 (20) 2570 >.05 >.05 < .001 .71 145/ 117/ 115

4 2710 (27) 2730 >.05 >.05 >.05 .77 118/ 95/ 71/ 93 2542 (27) 2563 < .001 < .001 < .001 .76 137/ 34/ 127/ 79

5 2712 (34) 2738 < .001 >.05 >.05 .80 55/ 115/ 80/ 29/ 98 2547 (34) 2573 >.05 >.05 >.05 .80 48/ 127/ 20/ 107/ 75

Note. AIC = Akaike information criterion; aBIC = sample-size adjusted Bayesian information criterion; VLMR = Vuong–Lo–Mendell–Rubin Likelihood Ratio Test;

aLMR = Lo–Mendell–Rubin Adjusted LRT Test

https://doi.org/10.1371/journal.pone.0276794.t003

Fig 2. Pattern plot for both waves with class-specific probabilities of the respective high level for the indicators.

https://doi.org/10.1371/journal.pone.0276794.g002

PLOS ONE Patterns of students’ well-being in early adolescence

PLOS ONE | https://doi.org/10.1371/journal.pone.0276794 December 1, 2022 9 / 20

https://doi.org/10.1371/journal.pone.0276794.t003
https://doi.org/10.1371/journal.pone.0276794.g002
https://doi.org/10.1371/journal.pone.0276794


Based on the identified three well-being patterns for both waves, we tested for measurement

invariance [64] across time in the number of well-being patterns (configural invariance) that

could be analyzed for wave 1 and wave 2. Additionally, it was tested whether the loadings on

the respective latent classes were invariant, thus ensuring that the factors’ structures, that is,

the three well-being patterns, were the same for both study waves (metric invariance). When

testing for metric measurement invariance, we identified a nonsignificant chi-square differ-

ence test (Δchi2 [18] = 27.62, p> 0.05.), thereby establishing the same relevance for the three

well-being patterns for both study waves. Ensuring metric invariance was the first approach

necessary for comparing the three well-being patterns over time.

To summarize the invariance testing results, we found the same number of well-being pat-

terns and well-being dimensions present across both waves over a one-year period. This indi-

cates that the three introduced and empirically analyzed well-being patterns provided an

empirically reliable measure over time.

Having established this structure similarity for both waves, the third analysis step on testing

stability and change among different patterns of well-being by applying LTA can be approached.

Analytic step three: LTA to indicate significant differences in the

longitudinal classification variables

In step three, an LTA was applied to indicate significant differences in the longitudinal classifi-

cation variables on the identified well-being patterns. LTA, the longitudinal extension of LCA,

is a statistical tool that can fulfill the needs of modeling adolescent well-being transitions over

time [64]. It can estimate the continuity of well-being at adjacent time points, whether the

transition is forward (e.g., transition from a lower well-being pattern to a higher) or backward

(e.g., from a higher well-being pattern to a lower). After determining the optimal number of

classes separately at each time point to be three (see analysis step two), we performed an LTA

to estimate the probabilities of well-being pattern changes over time from one latent class to

another [64]. In this statistical step, change is represented by the probability of transitioning to

a latent well-being status at wave 2, given latent status membership at wave 1 [64]. Also, it

explores whether the same latent status can be identified in both wave 1 and wave 2 [64].

We ran an LTA by using the previously mentioned six classification variables (for model

fits see Table 4). The LTA was conducted for a range of two to five latent classes to test if the

conditional response probabilities had been constrained to be time-invariant.

The elbow profile plot on the sample-adjusted aBIC and on the Akaike information crite-

rion (AIC) when testing for two to five profiles (see Fig 2) indicates by both information crite-

ria a three classes solution. The detected samples for the respective solutions (see Table 5)

support this with the four class and five class solutions having numerous sub-samples with far

too few (< n = 20) allocated students to the respective sub-samples (four classes solution with

Table 4. Latent transition analysis model fit statistics to select longitudinally the number of classes of well-being

at school.

Classes AIC (df) aBIC Entropy Samples

2 5275 (15) 5287 .80 c1: 196/ 181; c2: 210/ 167

3 5160 (26) 5180 .76 c1: 102/ 25/ 50; c2: 1/ 87/ 21

4 5126 (39) 5156 .78 c1: 87/ 25/ 1/ 10; c2: 1/ 65/ 1/ 22

5 5140 (84) 5204 .85 c1: 82/ 26/ 12/ 4/ 7; c2: 0/ 67/ 19/ 5/ 54

Note. AIC = Akaike information criterion; aBIC = adjusted Bayesian information criterion

https://doi.org/10.1371/journal.pone.0276794.t004
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50% and five classes solution with 80% of the sub-samples having less than n = 20 students).

Due to this and the rule of deference to more constrained and parsimonious models, a three-

class solution was selected for the longitudinal comparison via LTA.

Regarding the distribution of the three classes for both waves (see Table 5) we identified sig-

nificant changes over time, particularly an increase in the low well-being pattern (of 7.1% from

wave 1 to wave 2), a decrease in the middle pattern (of 15.6% from wave 1 to wave 2), and an

increase in the high well-being pattern (of 8.5% from wave 1 to wave 2).

In terms of comparing the respective groups’ stability over time, a heterogeneous picture

can be identified (see Fig 3) as just 39.6% (n = 69) of the students who were in the middle well-

being class at wave 1 were still in the middle well-being class at wave 2. In comparison, 54.4%

(n = 49) of the students who were in the low well-being class at wave 1 were still in the low

well-being class at wave 2. Further, 67.3% (n = 76) of the students who were in the high well-

being class at wave 1 were still in the high well-being class at wave 2, showing the highest stabil-

ity of all identified patterns.

The students at wave 2 of the low well-being level at wave 1 mostly transitioned to the mid-

dle (32.2%) (n = 29) and just 13.3% (n = 12) to the higher well-being level (see Fig 3). The prob-

ability of a downward transitioning from the middle well-being at wave 1 to a low pattern at

wave 2 was 27.6% (n = 48) and the forward transition to the high well-being level at wave 2

was 32.8% (n = 57). Interestingly, within the studied one-year time period and the comparison

made from grade seven to grade eight, the backward transition from the high-level pattern at

Table 5. Estimated longitudinal probabilities of the three well-being levels by latent transition analysis.

Level Well-Being Wave 1 Wave 2 Δ W2-W1

Low Well-Being 23.9% 31.0% + 7.1%

Middle Well-Being 46.1% 30.5% - 15.6%

High Well-Being 30.0% 38.5% + 8.5%

https://doi.org/10.1371/journal.pone.0276794.t005

Fig 3. Transition over time among different patterns of well-being levels N = 377 participants followed-up, in

parentheses, estimates of status membership probabilities.

https://doi.org/10.1371/journal.pone.0276794.g003
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wave 1 to a middle level at wave 2 was 15.0% (n = 17) and 17.7% (n = 20) to the low-level well-

being.

Analytic step four: Multinomial logistic regression with factors predicting

the latent status membership

After identifying the classes for both waves, a multinomial logistic regression was applied. Our

analysis included socio-demographical covariates for both waves that could plausibly relate to

well-being pattern variations at school (see Table 6): Gender, migration background, socio-

economic status, and school level were included as socio-demographic predictors to the identi-

fied latent status membership.

The socio-demographic variables showed for both waves (see Table 6) a very low prediction

to the respective identified LCA patterns even if the explained variance for wave 1 was lower

(wave 1 Cox and Snell = 3.7%) than for wave 2 (wave 2 Cox and Snell = 7.3%). At wave 1, hav-

ing a migration background was associated with a significant and strong increase in the rela-

tive log odds of being in a low versus high well-being level pattern. This holds similarly for the

relative log odds of being in a low versus middle well-being level pattern (see Table 6).

At wave 2, it was especially gender, not migration background as for wave 1 (see Table 6)

that effected the highest prediction to the respective well-being patterns (see Table 6). At wave

Table 6. Wave 1& 2, multinomial logistic regression of socio-demographic covariates, resilience, and depression/anxiety to the identified latent status membership:

Parameter estimates of both models.

Socio-demographic factors Socio-demographic factors

Wave 1 Wave 2

Well-being level1 B (SE) Wald statistic OR B (SE) Wald statistic OR

Reference Pattern «High» vs. Pattern «Low» Intercept -.57 (.94) .37 - -2.42� (.96) 6.35 -

Gender (1 male; 2 female) .06 (.33) .03 1.06 .84� (.33) 6.47 2.31

Migration background (0 no MB, 1 with MB) .99�� (.37) 7.17 2.71 .52 (.34) 2.34 1.69

School Level (1 lower; 2 higher) .08 (.37) .04 1.08 .35 (.37) .89 1.42

Socio-Economic Status (0 highest to 5 lowest) -.34 (.31) 1.21 .70 -.30 (.31) .90 .74

Reference Pattern «High» vs. Pattern «Middle» Intercept .88 (.75) 1.35 - 2.82�� (.98) 8.32 -

Gender (1 male; 2 female) .12 (.26) .21 1.06 -.22 (.34) .43 .80

Migration background (0 no MB, 1 with MB) .11 (.27) .18 .41 -.30 (.36) .70 .73

School Level (1 lower; 2 higher) -.12 (.29) .18 .81 -.39 (.38) 1.09 .67

Socio-Economic Status (0 highest to 5 lowest) -.22 (.25) .79 1.12 -.45 (.32) 2.01 .63

Reference Pattern «Low» vs. Pattern «Middle” Intercept 1.45 (.86) 2.82 - 2.82�� (.98) 8.32

Gender (1 male; 2 female) .06 (.31) .03 1.06 -.22 (.34) .43 .80

Migration background (0 no MB, 1 with MB) -.87� (.35) 6.24 .41 -.30 (.36) .70 .73

School Level (1 lower; 2 higher) -.20 (.34) .36 .81 -.39 (.38) 1.09 .67

Socio-Economic Status (0 highest to 5 lowest) .12 (.28) .17 1.12 -.45 (.32) 2.01 .63

Pseudo-R-Quadrat Cox und Snell .037 .073

Nagelkerke .043 .083

McFadden .018 .037

S.E. = Standard Error; OR = Odds Ratio;

��� p< .001;

�� p < .01;

� p < .05,
1higher numbers indicate higher levels of the respective predictor

https://doi.org/10.1371/journal.pone.0276794.t006
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2, being female was associated with a significant increase in the relative log odds of being in a

low versus high and in a middle versus high well-being level pattern. Having a higher socio-

economic status was associated at wave 2 with a higher probability of being in a higher versus

middle well-being level pattern. At wave 2, only the effect of having a higher socio-economic

status was associated with a higher probability of being in a middle versus low well-being level

pattern.

Discussion

Because latent class analysis (LCA) and LTA are exploratory and not confirmatory methods,

we will address the findings with the needed containment. Using longitudinal questionnaire

data from adolescents in Switzerland, analyses on adolescents’ school-related well-being and

the respective changes in well-being during early adolescence were presented to understand

possible changes over time. Following the most recent insights [13, 15, 26, 33, 48], we consid-

ered well-being a multidimensional construct that included both feeling good (hedonic con-

cept) while performing academically positively and functioning well (eudemonic concept) at

the individual level. Therefore, latent well-being patterns of adolescents at school were ana-

lyzed consisting of multiple indicators and their relations within the well-being classes as a

latent construct.

Therefore, this study aimed to examine subjective adolescent students’ well-being patterns

longitudinally by applying LCA and LTA. Using a multifaceted procedure, we expected to esti-

mate the continuity of well-being levels and to explore whether transitions were to higher or

lower well-being levels.

By applying six well-being indicators (life satisfaction, self-efficacy, self-esteem, self-deter-

mination, well-being, and satisfaction with grades at school), first a consecutive series of LCAs

was applied to group students into empirically distinct well-being classes for the two study

waves. For both waves, a three classes solution (low, middle, and high well-being pattern) was

selected as to best fit the data. These analyses were crucial, as adolescence is a developmental

stage with high risks in terms of psychological problems and adjustments related to subjective

well-being [13] and significant decreases are assumed across the period of adolescence [47,

48]. The applied invariance analysis ensured both reliability for the identified number of well-

being patterns (configural invariance), and established, as one of few studies so far, for both

waves the same relevance of the three introduced well-being patterns (metric invariance) while

ensuring structural and factorial comparability across both waves over a one-year period in

early adolescence.

To model adolescent well-being transitions over time and following the methodological

suggestions of Collins and Lanza [52], we identified significant differences in the longitudinal

classification variables on the three well-being patterns (low, middle, and high level) via LTA.

Considerable increases for the low well-being pattern and for the high well-being pattern were

noticed, but a very high decrease of the middle pattern. Interestingly, and contrary to other

studies often reported [47, 48, 49], we detected, based on these three well-being patterns, a

very heterogeneous transition over time, although not a general decline on well-being over

time for all adolescents. A striking stability (over 2/3) from wave 1 to wave 2 was identified for

students showing a high well-being pattern. This contrasted the lower stability levels of the

middle pattern with just about 40% over time. Regrettably, also the stability of the low well-

being pattern was quite high over time with almost more than half of the students still being

on the low well-being pattern. Thus, these results contribute to the debate on the decreasing-

with-age issue: presumably, the assumption that all adolescents experience a decrease in well-

being is not justified. It is possible that the inconsistent results and discrepancies in previous
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studies’ statements concerning the stability of the well-being in adolescence are due to not

only methodological and contextual differences [18], but also the variance of developmental

trajectories within a population of adolescents. It is conceivable that this decreasing trend only

occurs in certain adolescent populations, e.g., only in the case of a confluence of unfavorable

contextual factors, or that this trend begins at different set-points. As Casas et al. [48] have

already shown with their analyses using different international samples, this trend may also

have different set-points. Our participants were slightly older than 12 years old at the begin-

ning of the study. Considering Casas et al.’s [48] results, indicating that the decreasing trend in

most international samples occurred between the ages of 10 and 12, it cannot be excluded that

this decreasing trend started before the age of 12 in some adolescent subgroups. Therefore,

this may account for the discrepancy with other studies assuming a decreasing-with-age

tendency.

Because well-being in adolescence is considered the backbone of mental health [33, 66–68],

it is essential to understand how the dynamics of transitions over time have to be conceptual-

ized and to which student groups the respective down- or upwards transitions apply. There-

fore, for both waves we included socio-demographical covariates, such as gender, migration

background, socio-economic status, and school level, that could plausibly relate to the well-

being pattern variations at school and identified just a very low prediction to the respective

identified patterns with the respective prediction for wave 1 being even lower than for wave 2.

At wave 1, having a migration background was associated with a significant increase of being

in a low versus high well-being level pattern. At wave 2, it was especially gender, not migration

background, that showed the highest prediction to the respective well-being patterns. Contrary

to Arpino and de Valk’s [69] or Safi’s [70] studies that found differences in reported subjective

well-being between students with or without migration background, our results for early ado-

lescents in Switzerland indicated no such important differences.

At wave 2, being female was associated with a highly significant increase of being in a low

versus high and in a middle versus high well-being pattern. Gender, in the classical heteronor-

mative dichotomy of being female or male, was not that distinctive as other studies suggested

for well-being [7, 18, 71] or mental health in early adolescence [26, 28, 29, 56, 66]. Additionally,

having a higher socio-economic status was associated at wave 2 with a higher probability of

being in a higher well-being pattern.

The specific modeling of the calculations, as the way social reality is analyzed, has a distinc-

tive role in the respective results in terms of mental health [10, 20, 66, 67]. Therefore, in further

analyses in terms of identified well-being patterns, gender and other socio-demographical vari-

ables should be also considered [4]. Our latent models and identifying latent well-being pat-

terns may be useful as an empirical basis for planning international explorations.

Well-being patterns in Swiss schools over time were identified. Well-being in adolescence

also has to be addressed country specific and internationally [26, 59, 72] to develop interna-

tional educational policies. Differences in adolescents’ lives are diverse and based on the

respective culture [24, 49, 54, 55, 73].

Although we made a first step in assessing well-being data longitudinally, we are still cau-

tious stating causal relations or even arguing about the overall phase of adolescence–as the two

waves are only one year apart. As we measured at the beginning of each new school year, we do

not know how the respective seasons might impact adolescent students’ reports of well-being.

So far, there is no empirical evidence internationally of how these patterns could be different if

assessed at additional timepoint in the middle of the respective school year. In middle and late

adolescence, students’ well-being patterns could change over time, which does not just refer to

the respective well-being levels [11], but also content wise to the indicators of which well-being

consists of [3, 10].
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Future research could run further analyses including aspects of resilience and mental health

issues as indicators. Especially, when the question of fostering personal growth, school motiva-

tion and academic achievement, not just identifying, positive well-being development is the

desideratum, promoting processes like supportive resilience factors and the role of specific

mental health issues had to be further investigated and connected to the identified well-being

classes. Furthermore, it would also be possible to test a similar model across three or more

time points and test whether the predictors change over a longer period.

Lastly, it is also important to note that these findings should be considered within the

context of COVID-19 because the data of wave 2 were collected in the later stages of the

first COVID-19 wave. Researchers assessing survey data from the earlier stages of the first

COVID-19 wave have pointed to an apparent increase in the frequency and severity of men-

tal illness symptoms and a decline in psychological well-being for adolescents [74–76]. How-

ever, the results of some meta-analyses showed that the psychological impact of COVID-19

and its further consequences were small in magnitude [77–79]. More specific, the findings

confirmed that the declines in psychological well-being and mental health were most pro-

nounced during the pandemic’s early stages. Studies from the later stages of the first

COVID-19 wave indicated a normalization in mental health conditions and an attainment

of pre-pandemic levels [80]. Indeed, additional analyses conducted with the purpose of

examining the changes in mental health outcomes using the same sample as the current

study [78, 79] also revealed that the expected negative impact of the COVID-19 pandemic

on mental health symptoms was not noticeable in the later stages of the first COVID-19

wave. Thus, we assume the initial increase in problems to be related to mental health and

well-being reported at the onset of the pandemic may have not persisted in later stages of the

first COVID-19 wave [81, 82]. Therefore, we believe our conclusions will hold true beyond

the COVID-19 pandemic, even when being cautious because we still do not know how many

COVID-19 waves are yet to come.

Limitations

Additionally, because of sample restrictions, we could not statistically elaborate for the changes

between the three levels because just three out of the six upwards and downwards paths con-

sisted of sub-samples bigger than n = 25.

The attrition of about 18% between wave 1 and 2 was, considering the ongoing Covid-pan-

demic, low. Even though attrition for gender and migration-background was tested and no

significant differences were found, we remain cautious on the two tested samples.

We did not account for the nested structure of the data (students embedded in 33 classes)

as we chose a traditional LTA as a research method. Even more sophisticated research methods

could be informative for reviewing the present findings. Additionally, because of the sample

sizes (at wave 2 n = 319), the proportion of students in each class (six to 15 students), and the

number of classes (33 classes) we did not run multilevel or similar analyses referring to class-

specific results. For future research we suggest working with bigger sub-samples (about 450

students each wave) and from about 40 classes, to run multilevel analyses. Following Maas &

Hox [83] and Akter & Khan [84], sampling for multilevel analysis is a challenging endeavour:

Only bigger samples from at least 40 classes with at least 10 students in each class ensured

robustness. Even if newer studies [85] comply with using smaller samples in multilevel analysis

under certain conditions, the robustness is not considered as a given.

The results of our two-wave longitudinal analyzes will have to be verified as for full longitu-

dinal analyzes at least three waves are needed [86].
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Well-being is context-dependent and because of that, analyzes must be made context spe-

cific. Analyzes on adolescent students’ well-being were at the center of this study. This needed

focus is also a limitation to the possibility of comparing well-being scores of different studies.

We used adolescents’ self-perceptions by the applied students’ questionnaires to understand

their well-being at school. It would have been interesting to add teachers’ perceptions of the

respective students because relations to teachers play a distinct role in adolescent students’

well-being [72]. The respective quality of the relationship between teachers and students, spe-

cifically teachers’ perceptions, expectations, and behaviors in the context of teaching and com-

munication with their students are important predictors of students’ academic, personal, and

social development [54].

Within this study, we could not test for a cut-off score of well-being. Due to this, it was not

possible to test for the critical assumption that there might be an optimal, but not a maximal,

level of well-being for the respective school classes.

Conclusions

As adolescence is a phase of changes and transitions, it is crucial to understand how these

changes and the connected risks can occur and how schools can support positive change. Espe-

cially when it comes to emotional and academical challenges in adolescence and the possibility

of fostering positive development while minimizing risks as a valid resilience strategy [54], we

need more knowledge for designing empirically validated prevention and intervention

programs.

Our results indicate clearly that concerning the design of school-specific prevention and

intervention programs, we must use a more complex approach focusing on specific students’

needs. Therefore, adolescents particularly on the low and middle well-being level need specific

attention to support upward transitions to higher well-being level patterns and to mitigate

downward transitions. As the old saying of ‘for to the one who has, more will be given’ holds

for the high well-being level students’ group, the proverbial continuation of that same old say-

ing, stating ‘. . .but from the one who has not, even what he has will be taken away’, applies dis-

tinctly for the middle and the low well-being levels in early adolescence.

Supporting information

S1 Data.

(SAV)

Author Contributions

Conceptualization: Wassilis Kassis, Beyhan Ertanir.

Formal analysis: Wassilis Kassis.

Funding acquisition: Wassilis Kassis.

Investigation: Wassilis Kassis, Clarissa Janousch, Petra Sidler.

Methodology: Wassilis Kassis, Clarissa Janousch.

Project administration: Wassilis Kassis.

Writing – original draft: Wassilis Kassis, Beyhan Ertanir.

Writing – review & editing: Wassilis Kassis, Clarissa Janousch, Petra Sidler, Dilan Aksoy,
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48. Casas F, González-Carrasco M. Subjective well-being decreasing with age: New research on children

over 8. Child Development. 2019; 90(2):375–394. https://doi.org/10.1111/cdev.13133 PMID: 30106474

49. Tiliouine H, Rees G, Mokaddem S. Changes in self-reported well-being: A follow-up study of children

aged 12–14 in Algeria. Child development. 2019; 90(2):359–374. https://doi.org/10.1111/cdev.13132

PMID: 30125938

50. Meuleners LB, Lee AH. Quality of Life Profile–Adolescent Version: Assessing the relationship of covari-

ates to scale scores using structural equation modeling. Quality of Life Research. 2005; 14(4):1057–

1063. https://doi.org/10.1007/s11136-004-2573-1 PMID: 16041901

51. Pancheva MG, Ryff CD, Lucchini M. An integrated look at well-being: Topological clustering of combina-

tions and correlates of hedonia and eudaimonia. Journal of Happiness Studies. 2021; 22(5):2275–97.

https://doi.org/10.1007/s10902-020-00325-6 PMID: 34326680

52. Collins LM, Lanza ST. Latent class and latent transition analysis: With applications in the social, behav-

ioral, and health sciences. Vol. 718. John Wiley & Sons; 2009.

53. Hagenaars J, McCutcheon A. Applied latent class analysis. Cambridge University press. 2002.

54. Kassis W, Govaris C, Chouvati R, Sidler P, Janousch C, Ertanir B. Identification and comparison of

school well-being patterns of migrant and native lower secondary-school students in Greece and Swit-

zerland: A multigroup latent profile analysis approach. International Journal of Educational Research.

2021; 110:101863.

55. Ullman C, Tatar M. Psychological Adjustment Among Israeli Adolescent Immigrants: A Report on Life

Satisfaction, Self-Concept, and Self-Esteem. Journal of Youth and Adolescence. 2001; 30(4):449–463.

https://doi.org/10.1023/A:1010445200081

56. Gariepy G, Elgar FJ, Sentenac M, Barrington-Leigh C. Early-life family income and subjective well-

being in adolescents. PLoS ONE. 2017; 12(7): e0179380. https://doi.org/10.1371/journal.pone.

0179380 PMID: 28715418

57. Kidger J, Araya R, Donovan J, Gunnell D. The effect of the school environment on the emotional health

of adolescents: a systematic review. Pediatrics. 2012; 129(5):925–49. https://doi.org/10.1542/peds.

2011-2248 PMID: 22473374

58. Moksnes UK, Moljord IE, Espnes GA, Byrne DG. The association between stress and emotional states

in adolescents: The role of gender and self-esteem. Personality and individual differences. 2010; 49

(5):430–435. https://doi.org/10.1016/j.paid.2010.04.012
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