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Abstract 

Background  The COVID-19 pandemic has had implications for adolescents’ interpersonal relationships, communi‑
cation patterns, education, recreational activities and well-being. An understanding of the impact of the pandemic 
on their mental health is crucial in measures to promote the post-pandemic recovery. Using a person-centered 
approach, the current study aimed to identify mental health profiles in two cross-sectional samples of Finnish adoles‑
cents before and after the peak of the pandemic, and to examine how socio-demographic and psychosocial factors, 
academic expectations, health literacy, and self-rated health are associated with the emerging profiles.

Methods and findings  Survey data from the Health Behaviour in School-aged Children (HBSC) study conducted 
in Finland in 2018 (N = 3498, age M = 13.44) and 2022 (N = 3838, age M = 13.21) were analyzed. A four-profile model 
using cluster analysis was selected for both samples. In Sample 1, the identified profiles were (1) “Good mental health”, 
(2) “Mixed psychosocial health”, (3) “Somatically challenged”, and (4) “Poor mental health”. In Sample 2, the identified 
profiles were (1) “Good mental health”, (2) “Mixed psychosomatic health”, (3) “Poor mental health and low loneliness”, 
and (4) “Poor mental health and high loneliness”. The results of the mixed effect multinomial logistic regression analy‑
sis showed that in both samples, being a girl and reporting lower maternal monitoring; lower family, peer, and teacher 
support; higher intensity of online communication; a less positive home atmosphere and school climate; and poor 
self-rated health were most strongly linked to belonging to a poorer mental health profile. In addition, in Sample 2, 
low subjective health literacy was a key factor associated with poorer mental health profiles, and teacher support was 
more important than before COVID.

Conclusions  The current study stresses the importance of identifying those vulnerable to developing poor mental 
health. To maximize post-pandemic recovery, the role of schools, especially teacher support and health literacy, along 
with the factors that remained important over time should be taken into account in public health and health promo‑
tion interventions.

Keywords  Mental health, Social relationships, Adolescence, COVID-19 pandemic, Cluster analysis

*Correspondence:
Jasmine Gustafsson
jasmine.g.gustafsson@helsinki.fi
Full list of author information is available at the end of the article



Page 2 of 33Gustafsson et al. Child and Adolescent Psychiatry and Mental Health           (2023) 17:54 

Introduction
Research during the COVID-19 pandemic has raised 
concerns over the poor mental health of children and 
adolescents. According to several reviews and meta-anal-
yses, the mental health of youths has deteriorated during 
the pandemic [1–4], particularly in terms of increased 
anxiety and depression symptoms. For example, the 
meta-analysis by Panda et  al. [2] found that during the 
1 year of the pandemic, between 31 and 42% of children 
and adolescents experienced mental health problems 
such as anxiety, depression, and irritability. In addition, 
a population-based longitudinal study in Germany [5] 
found that adolescents’ psychosomatic complaints were 
more prevalent during the pandemic compared to the 
pre-pandemic period: 23% of adolescents reported feel-
ing low weekly before the pandemic, as compared with 
34–43% in three waves during the first and second year 
of the pandemic. As the pandemic has impacted different 
population groups unequally [6], including adolescents 
[7, 8], it is important to identify the characteristics of the 
groups at particular risk of mental health problems and 
those who are more resilient to the adverse impact of the 
pandemic.

The deterioration of adolescents’ mental health could 
be partly explained by the different measures imple-
mented to reduce the spread of the COVID-19 virus, 
such as social distancing, home quarantines, and remote 
schooling. Many of these measures restricted contact 
with other people, both peers and adults outside the 
home, as well as social support (e.g., perceptions of hav-
ing someone who listens and encourages when needed) 
[9], resulting in detrimental effects on adolescents’ abil-
ity to fulfill their social needs and developmental tasks 
[10]. Given that social support may serve as a buffering 
mechanism between stressful events like the COVID-19 
pandemic and poor mental health [11], adolescents with 
limited social support may have been especially vulner-
able to the negative impacts of the pandemic. It has also 
been suggested that the effects of social distancing might 
extend beyond the pandemic [12], and that the dynamic 
of supportive relationships might have changed during 
this time period [13].

The effects of the pandemic during adolescence are 
not limited to peer relationships, they may also have an 
impact on the quality of relationships between parents 
and their children [14], which in turn can contribute to 
the overall health of adolescents [15]. During the pan-
demic, adolescents have reported lower levels of paren-
tal support than 6  months before the lockdown [16]. 
Furthermore, Magson et al. [17] observed that about a 
quarter of adolescents reported more frequent conflicts 
with their parents during the pandemic, which in turn 
was associated with lower life satisfaction. Families have 

also faced financial hardships during the pandemic, 
with parents from low-income and lower-middle class 
families being at greater risk of reduced income and job 
loss [18]. This could have affected the health of youths, 
as associations between low socioeconomic status and 
child mental health problems have received much sup-
port (for review, see Reiss [19]. Simultaneously, many 
adolescents have had less opportunities to interact with 
classmates and teachers. This is concerning, as teachers 
and the classroom environment have shown to play a 
vital role in supporting the well-being of young people 
[20, 21]. Since the COVID-19 pandemic began, adoles-
cents have reported a decrease in communication with 
teachers and less emotional support from teachers (e.g., 
teachers listening to worries and concerns with less 
care), as measured during the fall of 2020 [22]. How-
ever, one study [23] has found that connectedness with 
school peers did not predict mental health among chil-
dren and early adolescents during the pandemic in the 
spring and summer of 2020. This could possibly be due 
to the fact that relationships with other sources (e.g., 
family) may have played a more important role when 
access to classmates and teachers was limited.

New opportunities to interact and obtain social sup-
port have also arisen during the pandemic, with many 
adolescents spending more time with their friends online 
in spaces such as social media to compensate for the loss 
of face-to-face social interactions [24]. Turning to social 
media to talk with others can be one way of coping with 
the crisis [25]. However, systematic reviews, along with 
cross-national and single country studies, have indicated 
problematic social media use, including addiction-like 
symptoms (e.g., conflict with family and displacement of 
other activities due to social media use [26]), to associ-
ate with a multitude of psychological problems such as 
depressive symptomatology [27–30]. Moreover, it has 
been suggested that digitally mediated social interactions 
are not the same as face-to-face experiences, as spending 
more virtual time with friends during the pandemic has 
been associated with higher levels of depression among 
adolescents [31].

At the beginning of the pandemic, education prac-
tices changed, and online education increased. This 
may have affected adolescents’ school engagement 
and motivation, with evidence showing lower learning 
concentration, engagement, and ability to learn during 
online classes than in classroom learning [32]. These 
experiences, in turn, might have an impact on adoles-
cents’ plans for future education, which have also been 
linked to health. For example, lower educational expec-
tations (e.g., expecting an education lower than univer-
sity) have been associated with poorer mental health in 
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terms of higher levels of externalizing problems (e.g., 
hyperactivity) among youths [33].

In addition to different psychosocial assets, other 
individual assets, such as health literacy, could also 
serve as a buffering mechanism against the negative 
effects of the pandemic on adolescents’ mental health. 
During the pandemic, the role of health literacy as a 
set of competencies (e.g., knowledge on health issues 
and an ability to seek and assess information) neces-
sary for promoting and sustaining one’s health and that 
of others [34] has grown in importance. It has been 
important for following safety regulations, for seeking 
timely help and for finding valid health information 
from among the massive flow of information of differ-
ent quality provided on the internet in particular. Low 
health literacy has been linked with not only difficulties 
in understanding COVID-19 information and infec-
tion prevention behaviors, but also with poorer mental 
health [35]. Already before the pandemic, low health 
literacy was recognized as an independent explanatory 
factor in mental health variance (e.g., feeling low) [36].

The pandemic has also had adverse effects on adoles-
cents’ self-rated health, that is, a person’s overall health 
status [37], especially among those with limited social 
support [38]. This is disturbing, given that poorer self-
rated health during adolescence has been linked to 
health problems in adulthood [39] and has shown to be 
a robust predictor of mortality [40]. According to pre-
pandemic research, associations between higher stress 
caused by uncertainty and poorer self-rated health 
have also been observed [41], whereas better self-rated 
health has been linked to better mental health in terms 
of lower anxiety [42] and higher resilience [43], that is, 
the ability to maintain one’s mental health when fac-
ing adversity [44]. For these reasons, self-rated health 
could be an important factor in how adolescents react 
or adapt to the stressors caused by the pandemic.

The different effects of the pandemic on different 
individuals may also be due to their socio-demographic 
characteristics. A vast body of research has shown that 
girls already reported poorer mental health in terms 
of depression than boys prior to the pandemic (for 
a meta-analysis, see Salk et  al. [45]). Pre-pandemic 
research [46, 47] has also linked other characteristics 
of young people, such as older age and immigrant sta-
tus, to poorer mental health (e.g., depression, anxiety). 
Studies conducted in different parts of the world have 
shown that youths living in urban areas tend to report 
slightly poorer well-being than those living in rural 
areas [48, 49], although country-specific differences 
exist. These individuals may be particularly vulnerable 
to the adverse effects of the pandemic.

The pandemic in the Finnish context
Beginning in mid-March 2020, Finnish schools were 
closed nationwide for about two months [50]. During fall 
2020 and spring 2021, education was temporarily con-
ducted in the form of distance learning in some regions, 
especially upper education [51]. From fall 2021 until 
spring 2022, Finnish comprehensive schools remained 
fully open. Since the onset of the COVID-19 pandemic, 
leisure centers and sports facilities have closed several 
times, with closures lasting a few weeks to several months 
[52, 53]. Most sports facilities have remained open since 
February 2022 [54]. As in many countries, mental health 
problems have increased among Finnish adolescents dur-
ing the pandemic. In spring 2021, satisfaction with life 
had decreased, while anxiety, depression and feelings of 
loneliness had increased from 2019 [55, 56]. However, it 
should be noted that already during the last two decades 
prior to the pandemic, Finnish adolescents’ psychologi-
cal and somatic health complaints (e.g., depression and 
headaches) had increased [57].

In sum, the pandemic has affected the lives of youths 
and their families in many ways. Understanding the 
implications of the COVID-19 pandemic for the mental 
health of youths and the potential risk and protective fac-
tors is crucial for measures to promote post-pandemic 
recovery. To date, most studies examining the impact of 
the pandemic on the mental health of adolescents have 
focused on the prevalence of symptoms of depression or 
anxiety and used variable-centered approaches aimed 
at predicting their different mental health outcomes, 
with findings largely relying on data collected during the 
1 year of the pandemic. The mental health outcomes of 
survivors of the pandemic may be highly individual and 
linked to different psychosocial and health assets or 
resources, including primary and institutionalized sup-
port systems such as families and school. To show this 
diversity of mental health reactions and to identify vul-
nerabilities to the pandemic, in this study, we adopted a 
person-centered approach, that is, statistical techniques 
that identify groups of individuals who share particular 
characteristics that are similar within groups but differ-
ent between groups [58]. Drawing on two large data sets 
of repeated cross-sectional design—the first at 2  years 
prior to COVID-19 and the second at 2  years after the 
beginning of the pandemic—the current study aimed to 
identify mental health profiles among Finnish adoles-
cents before (2018) and after the peak of the pandemic 
(2022), and then to analyze which socio-demographic, 
psychosocial, and other health-related factors character-
ize adolescents who are at risk and those who are more 
resilient to the detrimental impact of the pandemic on 
mental health.
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The specific aims of this study were:

1)	 To identify mental health profiles (psychological 
complaints, somatic complaints, life satisfaction, per-
ceived loneliness, and problematic social media use) 
among Finnish adolescents before and after the peak 
of the COVID-19 pandemic

2)	 To examine how socio-demographic characteris-
tics (gender, age, language of instruction, immi-
grant background, family affluence, family structure, 
urban/rural residence), psychosocial factors (per-
ceived social support, perceived home atmosphere, 
parental monitoring, perceptions of school climate, 
intensity of online communication), educational 
expectations, health literacy, and self-rated health are 
associated with the health profiles before and after 
the peak of the pandemic.

Methods
Participants and procedure
Data were collected from two cross‐sectional samples 
of Finnish adolescents in the 5th, 7th, and 9th grades 
in 2018 (N = 3498) and 2022 (N = 3838), as part of the 
Health Behaviour in School-aged Children (HBSC) study. 
The HBSC study is carried out in collaboration with the 
World Health Organization (WHO) Regional Office for 
Europe. Samples were drawn using a cluster sampling 
method, with schools as the primary sampling unit. The 
sampling was adjusted for province, municipality, and 
school size. The collection of data followed the proto-
col of the international HBSC study, ensuring responsi-
ble conduct of research [59]. The respondents answered 
the online surveys during the school day in the spring 
semester. Participation was voluntary and no personally 
identifiable information was collected. The surveys were 
approved by the Ethical Committee of the University of 
Jyvaskyla.

Measures
Table  1 presents the study variables. Mental health 
indicators were psychological complaints, somatic 
complaints, life satisfaction, perceived loneliness, and 
problematic social media use. Information on socio-
demographic characteristics (immigrant background, 
family affluence, family structure, urban/rural residence), 
psychosocial factors (perceived social support, perceived 
home atmosphere, parental monitoring, perceptions 
of school climate, intensity of online communication), 
educational expectations, health literacy, and self-rated 
health was also collected. The adolescents also reported 
their gender (1 = Boy, 2 = Girl). Grade level consisted of 
the following categories: 1 = 5th grade (age M = 11.39 

in Sample 1/11.38 in Sample 2), 2 = 7th grade (age 
M = 13.37 in Sample 1/13.52 in Sample 2), and 3 = 9th 
grade (age M = 15.33 in Sample 1/15.37 in Sample 2). The 
language of instruction, which partly served as an indica-
tor of group status, was based on the teaching language 
of the schools (1 = Finnish, 2 = Swedish), as Finland is a 
bilingual country with two official languages, Finnish 
being the mother tongue of the majority and Swedish 
that of the linguistic minority. A detailed description of 
the instruments of the HBSC survey can be found in the 
HBSC Study Protocol by Inchley et al. [59].

Statistical analysis
Differences between the key variables in Samples 1 and 
2 were analyzed using Chi-square tests and independent 
t-tests, with Bonferroni-corrected p-values for multiple 
testing. Correlations were calculated using Spearman’s 
rank correlation, and differences between the correla-
tions of samples were compared using Fisher r-to-z 
transformations. Mental health profiles, based on five 
indicators (i.e., psychological complaints, somatic com-
plaints, life satisfaction, perceived loneliness, and prob-
lematic social media use), were identified separately for 
Samples 1 and 2 using the SPSS TwoStep Clustering 
algorithm. This exploratory method identifies subgroups 
of adolescents based on similarities in their character-
istics. The number of clusters were allowed to be auto-
matically estimated by the analysis method on the basis 
of the Bayesian information criterion (BIC), and various 
fixed numbers of clusters were also tested. Missing data 
were handled using listwise deletion, and differences in 
socio-demographic characteristics between included and 
excluded cases were examined further using Chi-square 
test, analysis of variance (ANOVA), post-hoc ANOVA 
analysis with Bonferroni correction, and Generalized lin-
ear mixed models with multinomial logistic regression. 
The final cluster solution was determined on the basis 
of cluster quality (silhouette coefficient), size, and inter-
pretability. The Chi-square test, ANOVA, and post-hoc 
ANOVA analysis with Bonferroni correction were used 
to compare the clusters. The clusters were named on the 
basis of the interpretation of the most notable character-
istics that made up the profiles.

Generalized linear mixed models with multinomial 
logistic regression were performed separately for the two 
samples, to assess the associations between independ-
ent variables and mental health profiles, using the “Good 
mental health” profile as the reference category. A multi-
level analysis with “school” included as a random effect 
was chosen on the basis of the structure of the data, as 
the adolescents were nested within schools. No multicol-
linearity was detected among the independent variables 
(Variance Inflation Factor (VIF) < 2 in both samples). 
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Crude odds ratios were calculated for all the independent 
variables. Two adjusted models were performed: the first 
included all the socio-demographic characteristics, and 
the second included all the independent variables. A sep-
arate analysis of only 7th and 9th grade adolescents was 
performed for parental monitoring and health literacy, 
as these variables were only measured in these grades. 
In addition, a separate analysis of the educational expec-
tations of 9th grade adolescents only was conducted, as 
these were only measured in this grade. Missing data 
were handled using listwise deletion. Data were analyzed 
using IBM SPSS Statistics 28.0.

Results
Sample characteristics
Table  2 presents the frequencies, means and standard 
deviations of the socio-demographic characteristics and 
key variables of the two samples separately. In both sam-
ples, about half were girls (50/51%) and lived in an urban 
area (55/57%), and the majority had Finnish as their lan-
guage of instruction (80/63%), lived in a nuclear family 
(75/69%), and had a native (non-immigrant) background 
(88/89%). Compared to Sample 1, the adolescents in 
Sample 2 had a lower mean age (M = 13.44/13.21 years).

Table  3 shows the correlations of mental health indi-
cators in both samples. In both samples, all five mental 
health indicators correlated significantly (p < 0.001), with 
weak to moderate correlations ranging from 0.17 to 0.51. 
The Fisher r-to-z transformations showed that most of 
the correlations were significantly stronger in Sample 
2 (p-values varied between < 0.001 and 0.035), with the 
exception of psychological complaints, which correlated 
more strongly with loneliness in Sample 1 (p = 0.004, see 
also Additional file 1: Table S1). The correlations between 
somatic complaints and loneliness, loneliness and life 
satisfaction, and loneliness and problematic social media 
use did not differ in the two samples (p > 0.05).

Mental health profiles
Sample 1 (2018)
Tables  4, 5 and Fig.  1 describe the results of the two-
step cluster analysis in both samples. In Sample 1, 3149 
responses (90%) of a potential 3498 responses were eli-
gible for the cluster analysis, and there were small but 
significant variations in socio-demographic variables 
between those who were eligible for this analysis and 
those who were excluded (see Additional file  1: Tables 
S2, S3). As shown in mixed effect multinomial logistic 
regression analysis, those who were excluded were more 
likely to be boys (p < 0.001) and first-generation immi-
grants (p = 0.034), and to report lower family affluence 
(p < 0.001) compared to those who were included.

In Sample 1 (n = 3149), four profiles were identified 
and labeled as follows: 1) “Good mental health” (44%, 
n = 1375), 2) “Mixed psychosocial health” (20%, n = 628), 
3) “Somatically challenged” (15%, n = 471), and 4) “Poor 
mental health” (21%, n = 675). The silhouette coefficient 
was 0.40, indicating fair cluster quality.

Adolescents in the “Good mental health” profile 
reported low prevalence (i.e., experienced no more 
often than once a week) of psychological and somatic 
complaints. They were highly satisfied with their lives 
(M = 8.44) and the majority (72%) were normative social 
media users. All adolescents in this profile reported low 
loneliness (100%).

The average life satisfaction of the adolescents in 
the “Mixed psychosocial health” profile was moder-
ate (M = 7.48). This profile had the highest percentage 
of adolescents reporting one to two frequent (i.e., expe-
rienced more often than once a week) psychological 
complaints (74%), whereas the prevalence of somatic 
complaints was low. Moreover, roughly one fourth (26%) 
of the adolescents reported high loneliness and nearly 
half (44%) were risky social media users.

The “Somatically challenged” profile had the highest 
percentage (100%) of adolescents reporting one to two 
frequent somatic complaints. Around half (49%) reported 
low prevalence of psychological complaints and the rest 
reported one to two frequent psychological complaints. 
Their mean life satisfaction was 7.92, and all the adoles-
cents reported low loneliness. The majority (58%) were 
normative social media users, and the rest (42%) were 
risky social media users.

The “Poor mental health” profile was the only one with 
adolescents who reported three to four frequent psycho-
logical (53%) or somatic complaints (19%) in Sample 1. 
This profile also had the highest percentage of adoles-
cents reporting high loneliness (43%), the lowest mean 
value of life satisfaction (M = 6.42), and the highest per-
centage of problematic social media users (44%).

Sample 2 (2022)
In Sample 2, 2981 responses (78%) of a potential 3838 
responses were acceptable for the cluster analysis, and 
there were small but significant differences in socio-demo-
graphic variables between those who were included in 
this analysis and those who were excluded (see Additional 
file  1: Tables S2, S3). As shown in mixed effect multino-
mial logistic regression analysis, those who were excluded 
were more likely to be boys (p < 0.001), and first- (p < 0.001) 
or second-generation immigrants (p = 0.002), and to have 
Swedish as opposed to Finnish as language of instruction 
(p = 0.010), and they were less likely to be in the 9th grade 
(p = 0.012) compared to those who were included.
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Table 2  Comparison of study variables in Samples 1 and 2

Sample 1 (2018), 
N = 3498

Sample 2 (2022), 
N = 3838

Significance

% (n)/M (SD) % (n)/M (SD)

Socio-demographic characteristics

 Gender, female (vs. male) 49.9 (1726) 50.6 (1915) χ2 = 0.39, p = 0.531

 Mean age 13.44 (1.69) 13.21 (1.74) t(7276) = 5.75, p < 0.001
 Grade χ2= 68.12, p < 0.001
  5th 29.8 (1041) 37.3 (1432) p < 0.001d

  7th 36.6 (1281) 36.8 (1413) p > 0.05d

  9th 33.6 (1176) 25.9 (993) p < 0.001d

 Language of instruction, Swedish (vs. Finnish) 19.8 (691) 37.1 (1424)  χ2 = 268.44, p < 0.001
 Relative family affluence χ2= 0.42, p = 0.812

  Low 17.8 (610) 17.9 (680) p > 0.05d

  Medium 56.0 (1919) 55.4 (2108) p > 0.05d

  High 26.1 (895) 26.8 (1019) p > 0.05d

 Family structure χ2= 65.34, p < 0.001
  Nuclear family 74.7 (2508) 69.3 (2313) p < 0.001d

  Single-parent family 13.6 (457) 21.0 (700) p < 0.001d

  Step-family 11.7 (391) 9.7 (323) p = 0.009d

 Urban residence (vs. rural) 55.2 (1911) 57.1 (2152) χ2= 2.77, p = 0.096

 Immigrant background χ2= 0.79, p = 0.675

  First-generation immigrant 4.5 (156) 4.2 (154) p > 0.05d

  Second-generation immigrant 7.2 (247) 6.9 (253) p > 0.05d

  Native (non-immigrant) 88.2 (3026) 88.9 (3256) p > 0.05d

Mental health indicators

 Psychological complaintsa χ2= 32.60, p < 0.001
  0 57.5 (1986) 51.2 (1927) p < 0.001d

  1–2 27.3 (942) 29.6 (1115) p = 0.026d

  3–4 15.2 (525) 19.1% (719) p < 0.001d

 Somatic complaintsa χ2= 28.74, p < 0.001
  0 69.2 (2391) 64.4 (2421) p < 0.001d

  1–2 26.2 (903) 28.5 (1073) p = 0.023d

  3–4 4.6 (159) 7.1 (266) p < 0.001d

 Life satisfaction 7.72 (1.81) 7.42 (1.67) t(6847) = 7.28, p < 0.001
 High loneliness (vs. low) 14.8 (503) 11.2 (420) χ2 = 20.48, p < 0.001
 Problematic social media use χ2= 13.08, p < 0.001
  Normative user 56.2 (1806) 52.0 (1737) p = 0.001d

  Risky user 34.3 (1102) 38.5 (1284) p < 0.001d

  Problematic user 9.5 (307) 9.5 (318) p > 0.05d

Psychosocial factors

 Perceived home atmosphere 4.31 (0.79) 4.33 (0.79) t(6854) = − 0.94, p > 0.05

Parental monitoringb

  Maternal monitoring 2.43 (0.45) 2.51 (0.44) t(5773) = − 5.99, p < 0.001
  Paternal monitoring 2.24 (0.54) 2.33 (0.55) t(5548) = − 5.99, p < 0.001

 Family support 5.67 (1.67) 5.60 (1.66) t(6859) = 1.80, p > 0.05

 Peer support 5.42 (1.68) 5.45 (1.65) t(6838) = − 0.79, p > 0.05

 Teacher support 3.84 (0.95) 3.96 (0.94) t(6898) = − 5.27, p < 0.001
 Classmate support 3.90 (0.79) 3.79 (0.86) t(6946) = 5.19, p < 0.001
 Perceived school climate 4.14 (0.88) 3.97 (0.95) t(6987) = 7.58, p < 0.001
 Intensity of online communication 3.02 (0.85) 3.05 (0.96) t(6048) = − 0.92, p > 0.05
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In this sample (n = 2981), four profiles were observed: 
(1) “Good mental health” (37%, n = 1103), (2) “Mixed psy-
chosomatic health” (17%, n = 499), 3) “Poor mental health 
and low loneliness” (34%, n = 1011), and 4) “Poor mental 
health and high loneliness” (12%, n = 368). The silhouette 
coefficient was 0.40, indicating fair cluster quality. Nota-
bly, the distribution of mental health indicators in the 

different profiles was quite similar for one profile in both 
samples (i.e., “Good mental health”). However, the pro-
portion of adolescents belonging to this profile differed 
in the two samples, with fewer adolescents belonging to 
this profile in Sample 2 (2022) than in Sample 1 (2018) 
(p = 0.001).

Adolescents in the “Good mental health” profile 
reported low prevalence of psychological and somatic 
complaints. The mean value of life satisfaction (M = 8.19) 
was the highest in this profile, and all adolescents 
reported low loneliness (100%). The majority were nor-
mative social media users (71%).

In the “Mixed psychosomatic health” profile, the major-
ity experienced one to two frequent psychological (72%) 
or somatic complaints (56%). Their mean value of life 
satisfaction (M = 7.77) was moderate, and all the adoles-
cents reported low loneliness (100%). This was the only 
profile in which all the adolescents were normative social 
media users (100%).

In the “Poor mental health and low loneliness” profile, 
most adolescents reported experiencing one to two (46%) 
or three to four (41%) frequent psychological complaints. 
Almost 60 percent experienced at least one to two 
somatic complaints frequently. The mean value of life sat-
isfaction (M = 7.07) was low. All the adolescents reported 
low loneliness (100%). This profile had the highest per-
centage of risky social media users (66%), and roughly 
one fifth were problematic social media users (22%).

Table 2  (continued)

Sample 1 (2018), 
N = 3498

Sample 2 (2022), 
N = 3838

Significance

% (n)/M (SD) % (n)/M (SD)

Other health-related factors

 Academic educational expectationsc (vs. vocational) 64.71 (704) 58.47 (518) χ2= 8.07, p = 0.005
 Health literacyb χ2= 15.00, p = 0.005
  Low 10.2 (238) 8.8 (208) p > 0.05d

  Moderate 55.5 (1301) 61.1 (1446) p < 0.001d

  High 34.3 (805) 30.2 (714) p = 0.002d

 Self-rated health x= 31.36, p < 0.001
  Poor 2.4 (84) 2.1 (79) p > 0.05d

  Fair 13.9 (479) 12.9 (487) p > 0.05d

  Good 60.1 (2074) 55.7 (2106) p < 0.001d

  Excellent 23.6 (813) 29.4 (1111) p < 0.001d

Chi-square test for percentage comparison and independent t-test for mean comparison. Scores ranged from 10 to 19 for age, 0 to 10 for life satisfaction, 1 to 5 for 
home atmosphere, 1 to 3 for parental monitoring, 1 to 7 for family and peer support, 1 to 5 for teacher and classmate support, 1 to 5 for school climate, and 1 to 5 for 
intensity of online communication. Bold values denote statistical significance
a Number of complaints experienced more than once a week
b Only assessed among 7th and 9th grade adolescents (sample 1, n = 2457, sample 2, n = 2406)
c Only assessed among 9th grade adolescents (sample 1, n = 1176, sample 2, n = 993)
d Bonferroni-corrected p-values for multiple testing

Table 3  Correlations of mental health indicators in both samples

Spearman’s rank correlation
a Higher values indicate poorer mental health
b Higher values indicate higher life satisfaction
** p < 0.001

1 2 3 4

Sample 1 (2018)

 1 Psychological complaintsa –

 2 Somatic complaintsa 0.45** –

 3 Life satisfactionb − 0.40** − 0.26** –

 4 Perceived lonelinessa 0.37** 0.22** − 0.33** –

 5 Problematic social media 
usea

0.26** 0.18** − 0.22** 0.17**

Sample 2 (2022)

 1 Psychological complaintsa –

 2 Somatic complaintsa 0.51** –

 3 Life satisfactionb − 0.46** − 0.33** –

 4 Perceived lonelinessa 0.31** 0.25** − 0.32** –

 5 Problematic social media 
usea

0.33** 0.23** − 0.28** 0.19**
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The “Poor mental health and high loneliness” profile 
was the only profile with adolescents who reported high 
loneliness (99%) in Sample 2. This profile had the high-
est percentage of adolescents reporting three to four fre-
quent psychological (59%) or somatic complaints (25%). 
The mean value of life satisfaction (M = 5.74) was the 
lowest in this profile. The majority were risky (52%) or 
problematic (20%) social media users.

Socio‑demographic description of mental health profiles
Tables  6, 7 present descriptive results from the Chi-
square test and post hoc ANOVA, showing the charac-
teristics of adolescents in each profile. The “Good mental 
health” profile in both samples contained more boys than 
girls, whereas the other three profiles contained more 
girls than boys. The “Somatically challenged” profile in 
Sample 1, and the “Poor mental health and low lone-
liness” and “Mixed psychosomatic health” profiles in 

Sample 2 had a higher proportion of adolescents whose 
language of instruction was Swedish than the “Good 
mental health” profiles. The “Poor mental health” profile 
in Sample 1 and the “Poor mental health and high lone-
liness” profile in Sample 2 had a higher proportion of 
first-generation immigrants and adolescents living in a 
single-parent family or a stepfamily than the “Good men-
tal health” profiles.

Factors associated with mental health profiles
Table 8 presents the results from the mixed effect multi-
nomial logistic regression analysis, showing associations 
between socio-demographic characteristics, psychoso-
cial factors, educational expectations, health literacy, 
self-rated health, and mental health profiles, showing the 
“Good mental health” profile as the reference category in 
both samples.

Table 4  Mental health profiles in sample 1 (2018)

Chi-square test for percentage comparison and Post-hoc ANOVA for mean comparison (two-tailed)
a Number of complaints experienced more than once a week
b Profiles differed significantly (p < 0.001) using Bonferroni-corrected pairwise comparisons
c Profiles differed significantly (p = 0.042) using Bonferroni-corrected pairwise comparisons

All Profile 1 Profile2 Profile 3 Profile 4 Profile comparison

n = 3149 “Good mental 
health” (43.7%, 
n = 1375)

“Mixed 
psychosocial 
health” (19.9%, 
n = 628)

“Somatically 
challenged” 
(15.0%, n = 471)

“Poor mental 
health” (21.4%, 
n = 675)

Overall p-value Pairwise 
comparison

%/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

Sample 1 (2018)

Mental health indicators

Psychological 
complaintsa

2747.51  < 0.001

  0 57.5 100.0 8.1 49.0 22.8 All profiles differb

  1–2 27.7 74.4 51.0 24.4 2, 3, 4 differb

  3–4 14.8 17.5 52.7 2, 4 differb

 Somatic 
complaintsa

2919.90  < 0.001

   0 69.5 100.0 100.0 27.3 1 = 2, 4 differsb

   1–2 26.5 100.0 53.8 3, 4 differb

   3–4 4.1 19.0

 Life satisfaction 7.74 (1.77) 8.44 (1.15) 7.48 (1.59) 7.92 (1.28) 6.42 (2.37) 251.64  < 0.001 All profiles differb

 High loneliness 
(vs. low)

14.5 0.0 26.4 0.0 43.0 827.20  < 0.001 1 = 3, 2b, 4 differb

Problematic social 
media use

1363.10  < 0.001

  Normative 
user

56.1 72.4 55.6 58.2 21.8 2 = 3, others
differb

  Risky user 34.3 27.6 44.4 41.8 33.3 2 = 3, others
differc

  Problematic 
user

9.6 44.9
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Sample 1 (2018)
After adjustment for all variables (model adjusted b–d), 
in 2018, adolescents belonging to any of the other three 
profiles than the “Good mental health” profile were 
more likely to be girls, and to report a higher intensity of 
online communication. In addition, they were less likely 
to report excellent self-rated health than poor self-rated 
health.

Those belonging to the “Mixed psychosocial health” 
profile were also more likely to report lower maternal 
monitoring, lower peer support, and a less positive home 
atmosphere and school climate, and to have academic 
educational expectations, and were less likely to live in an 
urban residence than those in the “Good mental health” 
profile.

Those belonging to the “Somatically challenged” pro-
file were also more likely to be in the 7th grade, to have 

Swedish as opposed to Finnish as their language of 
instruction, and to report higher peer support and lower 
classmate support, and were less likely to report medium 
family affluence than low family affluence than those in 
the “Good mental health” profile.

Those belonging to the “Poor mental health” profile 
were more likely to report lower maternal monitoring, 
lower family support, lower teacher support, and a less 
positive home atmosphere and school climate, and were 
less likely to live in an urban residence than those in the 
“Good mental health” profile.

After adjustment for all variables, family structure, 
immigrant background, paternal monitoring and health 
literacy were not associated with profile membership 
(p > 0.05).

For the school-level variance in the models, see Addi-
tional file 1: Table S4.

Table 5  Mental health profiles in Sample 2 (2022)

Chi-square test for percentage comparison and Post-hoc ANOVA for mean comparison (two-tailed)
a Number of complaints experienced more than once a week
b Profiles differed significantly (p < 0.001) using Bonferroni-corrected pairwise comparisons
c Profiles differed significantly (p = 0.015) using Bonferroni-corrected pairwise comparisons
d Profiles differed significantly (p = 0.004) using Bonferroni-corrected pairwise comparisons

All Profile 1 Profile 2 Profile 3 Profile 4 Profile comparison

n = 2981 “Good mental 
health” (37.0%, 
n = 1103)

“Mixed 
psychosomatic 
health” (16.7%, 
n = 499)

“Poor mental 
health and low 
loneliness” 
(33.9%, 
n = 1011)

“Poor mental 
health and high 
loneliness” 
(12.3%, n = 368)

Overall p-value Pairwise 
comparison

%/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

Sample 2 (2022)

Mental health indicators

Psychological 
complaintsa

2453.62  < 0.001

  0 48.1 100.0 27.7 13.9 14.1 3 = 4, others differb

  1–2 30.9 72.3 45.5 27.2 2, 3, 4 differb

  3–4 21.0 40.6 58.7 3, 4 differb

Somatic 
complaintsa

1264.00  < 0.001

  0 62.1 100.0 44.3 40.4 32.1 2 = 3, others differc

  1–2 30.6 55.7 46.9 43.5 3 = 4, 2 differsd

  3–4 7.3 12.8 24.5 3, 4 differb

Life satisfaction 7.44 (1.66) 8.19 (1.00) 7.77 (1.32) 7.07 (1.58) 5.74 (2.24) 293.31  < 0.001 All profiles differb

High loneliness 
(vs. low)

12.2 0.0 0.0 0.0 98.9 2944.09  < 0.001 1 = 2 = 3, 4 differsb

Problematic social 
media use

1437.46  < 0.001

  Normative 
user

50.2 70.5 100.0 11.8 27.4 All profiles differb

  Risky user 39.9 29.5 66.4 52.4 All profiles differb

  Problematic 
user

9.9 21.9 20.1 3 = 4
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Sample 2 (2022)
After adjustment for all variables (model adjusted b–d), 
in 2022, adolescents belonging to any of the other three 
profiles than the “Good mental health” profile were 

more likely to be girls, and to report lower teacher 
support.

Those belonging to the “Mixed psychosomatic health” 
profile were also more likely to have Swedish as their 

a number of complaints experienced more than once a week.

Sample 2 (2022)Sample 1 (2018)
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Fig. 1  Stacked bar plots and box plots showing distribution of mental health indicators in each profile in both samples
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Table 6  Differences between profiles in terms of socio-demographic, psychosocial, and other health-related factors in Sample 1 
(2018)

All Profile 1 Profile 2 Profile 3 Profile 4 Profile comparison

n = 
974–
3149

“Good 
mental 
health”
(n = 386–
1375)

“Mixed 
psychosocial 
health” (n = 195–
628)

“Somatically 
challenged” 
(n = 148–471)

“Poor mental 
health” (n = 245–
675)

Overall p-value Pairwise 
comparison

%/M 
(SD)

%/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

Sample 1 (2018)

Socio-demographic characteristics

 Gender, female (vs. 
male)

51.2 39.7 56.1 58.6 65.1 140.79  < 0.001 1 and 2c, 1 and 3c, 
1 and 4c, 2 and 4d 
differ

 Grade 48.46  < 0.001

  5th 30.4 35.9 30.4 25.1 23.0 1 and 3c, 1 and 4c, 2 
and 4e differ

  7th 36.5 34.4 36.8 41.0 37.5 No differences

  9th 33.1 29.7 32.8 34.0 39.6 1 and 4c differ

Language of instruc‑
tion, Swedish (vs. 
Finnish)

19.4 16.9 21.5 24.2 19.3 14.00 0.003 1 and 3c differ

 Relative family 
affluence

20.83 0.002

  Low 17.1 15.6 19.1 18.3 17.8 No differences

  Medium 57.0 60.9 55.4 50.5 54.8 1 and 3c, 1 and 4e 
differ

  High 25.9 23.5 25.5 31.2 27.4 1 and 3d differ

 Family structure 36.14  < 0.001

  Nuclear family 74.7 79.2 73.5 73.4 67.2 1 and 2e, 1 and 4c 
differ

  Single-parent 
family

13.4 11.0 14.8 13.2 17.2 1 and 4c differ

  Step-family 11.9 9.7 11.7 13.4 15.6 1 and 4c differ

 Urban residence 
(vs. rural)

54.9 59.4 50.7 51.7 51.9 19.93  < 0.001 1 and 2d, 1 and 3e, 1 
and 4d differ

 Immigrant back‑
ground

18.62 0.005

  First-generation 
immigrant

4.3 3.3 3.1 4.7 7.0 1 and 4c, 2 and 4e 
differ

  Second-genera‑
tion immigrant

7.1 7.1 6.5 7.5 7.2 No differences

  Native (non-
immigrant)

88.7 89.6 90.5 87.7 85.8 No differences

Psychosocial factors

 Perceived home 
atmosphere

4.32 
(0.78)

4.55 (0.59) 4.23 (0.73) 4.40 (0.67) 3.90 (0.99) 122.94  < 0.001 All profiles differ c

 Parental monitoringa

  Maternal moni‑
toring

2.44 
(0.45)

2.53 (0.40) 2.41 (0.44) 2.48 (0.42) 2.28 (0.50) 36.07  < 0.001 1 and 2c, 1 and 4c,
2 and 4c, 3 and 4c 
differ

  Paternal monitor‑
ing

2.24 
(0.53)

2.36 (0.50) 2.23 (0.52) 2.24 (0.51) 2.04 (0.56) 37.07  < 0.001 1 and 2c, 1 and 3d,
1 and 4c, 2 and 4c, 3 
and 4c differ

 Family support 5.70 
(1.63)

6.05 (1.53) 5.57 (1.52) 5.89 (1.40) 4.99 (1.83) 71.63  < 0.001 1 and 2c, 1 and 4c,
2 and 3d, 2 and 4c, 3 
and 4c differ
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Chi-square test for percentage comparison and Post-hoc ANOVA for mean comparison (two-tailed)
a Answered only by 7th and 9th grade adolescents (n = 2191)
b Answered only by 9th grade adolescents (n = 1041)
c Profiles differed significantly (p < 0.001) when Bonferroni-corrected pairwise comparisons were used
d Profiles differed significantly (p < 0.01) when Bonferroni-corrected pairwise comparisons were used
e Profiles differed significantly (p < 0.05) when Bonferroni-corrected pairwise comparisons were used

Table 6  (continued)

All Profile 1 Profile 2 Profile 3 Profile 4 Profile comparison

n = 
974–
3149

“Good 
mental 
health”
(n = 386–
1375)

“Mixed 
psychosocial 
health” (n = 195–
628)

“Somatically 
challenged” 
(n = 148–471)

“Poor mental 
health” (n = 245–
675)

Overall p-value Pairwise 
comparison

%/M 
(SD)

%/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

 Peer support 5.47 
(1.64)

5.63 (1.55) 5.23 (1.67) 5.78 (1.40) 5.14 (1.85) 24.20  < 0.001 1 and 2c, 1 and 4c,
2 and 3c, 3 and 4c 
differ

 Teacher support 3.85 
(0.93)

4.11 (0.77) 3.81 (0.89) 3.85 (0.88) 3.37 (1.10) 105.28  < 0.001 1 and 2c, 1 and 3c,
1 and 4c, 2 and 4c, 3 
and 4c differ

 Classmate support 3.90 
(0.77)

4.09 (0.65) 3.79 (0.76) 3.87 (0.71) 3.62 (0.92) 66.89  < 0.001 1 and 4c, 1 and 2c,
1 and 3c, 2 and 4c, 3 
and 4c differ

 Perceived school 
climate

4.15 
(0.86)

4.43 (0.67) 4.04 (0.85) 4.19 (0.71) 3.66 (1.06) 140.30  < 0.001 1 and 2c, 1 and 3c,
1 and 4c, 2 and 3e,
2 and 4c, 3 and 4c 
differ

 Intensity of 
online  communi‑
cation

3.02 
(0.85)

2.92 (0.79) 2.97 (0.85) 3.08 (0.80) 3.22 (0.96) 19.64  < 0.001 1 and 2d, 1 and 4c,
2 and 4c, 3 and 4e 
differ

Other health-related factors

 Academic educa‑
tional  expectationsb 
(vs. vocational)

67.2 65.5 75.4 71.6 60.8 12.26 0.007 2 and 4d differ

 Health literacya 96.91  < 0.001

  Low 9.2 5.7 8.0 7.1 17.6 1 and 4c, 2 and 4c, 3 
and 4c differ

  Moderate 56.2 52.0 64.4 55.1 57.1 1 and 2c differ

  High 34.6 42.3 27.6 37.8 25.3 1 and 2c, 1 and 4c,
2 and 3e, 3 and 4d 
differ

 Self-rated health 412.48  < 0.001

  Poor 2.2 0.2 1.1 1.3 7.9 1 and 2e, 1 and 3e,
1 and 4c, 2 and 4c, 3 
and 4c differ

  Fair 14.0 6.4 17.0 12.3 27.9 1 and 2c, 1 and 3c,
1 and 4c, 2 and 4c, 3 
and 4c differ

  Good 60.5 59.8 66.0 68.2 51.5 1 and 3d, 1 and 4d,
2 and 4c, 3 and 4c 
differ

  Excellent 23.3 33.5 15.9 18.3 12.8 1 and 2c, 1 and 3c,
1 and 4c differ
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Table 7  Differences between profiles in terms of socio-demographic, psychosocial, and other health-related factors in Sample 2 
(2022)

All Profile 1 Profile 2 Profile 3 Profile 4 Profile comparison

n = 738–2981 “Good mental 
health” (n = 232–
1103)

“Mixed 
psychosomatic 
health” 
(n = 124–499)

“Poor mental 
health and low 
loneliness” 
(n = 254–1011)

“Poor mental 
health and high 
loneliness” 
(n = 128–368)

Overall p-value Pairwise 
comparison

%/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

Sample 2 (2022)

Socio-demographic characteristics

Gender, female (vs. 
male)

54.7 39.6 51.6 65.3 75.3 209.56  < 0.001 1 and 2c, 1 and 3c,
1 and 4c, 2 and 3c,
2 and 4c, 3 and 4d 
differ

Grade 85.70  < 0.001

  5th 36.7 44.3 40.5 32.0 21.2 1 and 3c, 1 and 4c,
2 and 3d, 2 and 4c,
3 and 4d differ

  7th 36.2 33.2 32.5 39.7 40.5 1 and 3e, 2 and 3e 
differ

  9th 27.2 22.5 27.1 28.3 38.3 1 and 3e, 1 and 4c,
2 and 4d, 3 and 4d 
differ

Language of instruc‑
tion, Swedish (vs. 
Finnish)

35.3 30.3 39.7 40.4 30.2 31.94  < 0.001 1 and 2d, 1 and 3c,
2 and 4e, 3 and 4d 
differ

Relative family afflu‑
ence

22.76  < 0.001

  Low 16.8 17.8 14.0 14.8 23.4 2 and 4d, 3 and 4d 
differ

 Medium 56.4 57.4 59.1 55.4 52.2 No differences

  High 26.8 24.8 26.9 29.8 24.5 No differences

Family structure 40.23  < 0.001

  Nuclear family 69.6 73.9 72.8 67.4 58.2 1 and 3d, 1 and 4c,
2 and 4c, 3 and 4e 
differ

  Single-parent 
family

20.4 18.8 15.8 21.8 27.7 1 and 4d, 2 and 3e,
2 and 4c differ

  Step-family 10.0 7.3 11.4 10.8 14.0 1 and 3e, 1 and 4d 
differ

Urban residence (vs. 
rural)

57.2 57.8 53.1 57.7 59.8 4.62 0.202 No differences

Immigrant back‑
ground

37.01  < 0.001

 First-generation 
immigrant

3.4 3.0 3.7 2.5 6.5 1 and 4e, 3 and 4d 
differ

 Second-generation 
immigrant

6.3 6.0 3.9 6.1 11.6 1 and 4d, 2 and 4c,
3 and 4d differ

 Native (non-immi‑
grant)

90.3 91.1 92.4 91.5 81.9 1 and 4c, 2 and 4c, 3 
and 4c differ

Psychosocial factors

Perceived home 
atmosphere

4.28 (0.80) 4.57 (0.59) 4.45 (0.65) 4.11 (0.80) 3.69 (1.05) 156.82  < 0.001 1 and 2e, 1 and 3c,
1 and 4c, 2 and 3c,
2 and 4c, 3 and 4 c 
differ

Parental monitoringa

  Maternal moni‑
toring

2.49 (0.44) 2.59 (0.39) 2.56 (0.40) 2.39 (0.44) 2.31 (0.51) 63.09  < 0.001 1 and 3c, 1 and 4c,
2 and 3c, 2 and 4c,
3 and 4e differ

  Paternal monitor‑
ing

2.30 (0.55) 2.45 (0.50) 2.41 (0.49) 2.18 (0.54) 1.99 (0.62) 86.44  < 0.001 1 and 3c, 1 and 4c,
2 and 3c, 2 and 4c,
3 and 4c differ
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Chi-square test for percentage comparison and Post-hoc ANOVA for mean comparison (two-tailed)
a Answered only by 7th and 9th grade adolescents (n = 1888)
b Answered only by 9th grade adolescents (n = 810)
c Profiles differed significantly (p < 0.001) when Bonferroni-corrected pairwise comparisons were used
d Profiles differed significantly (p < 0.01) when Bonferroni-corrected pairwise comparisons were used
e Profiles differed significantly (p < 0.05) when Bonferroni-corrected pairwise comparisons were used

Table 7  (continued)

All Profile 1 Profile 2 Profile 3 Profile 4 Profile comparison

n = 738–2981 “Good mental 
health” (n = 232–
1103)

“Mixed 
psychosomatic 
health” 
(n = 124–499)

“Poor mental 
health and low 
loneliness” 
(n = 254–1011)

“Poor mental 
health and high 
loneliness” 
(n = 128–368)

Overall p-value Pairwise 
comparison

%/M (SD) %/M (SD) %/M (SD) %/M (SD) %/M (SD) χ2/F

 Family support 5.54 (1.64) 6.07 (1.40) 5.80 (1.50) 5.31 (1.56) 4.24 (1.83) 144.41  < 0.001 1 and 2d, 1 and 3c,
1 and 4c, 2 and 3c,
2 and 4c, 3 and 4c 
differ

 Peer support 5.42 (1.63) 5.70 (1.47) 5.54 (1.56) 5.43 (1.55) 4.36 (1.95) 68.01  < 0.001 1 and 3c, 1 and 4c,
2 and 4c, 3 and 4c 
differ

 Teacher support 3.93 (0.92) 4.24 (0.75) 3.96 (0.92) 3.81 (0.86) 3.26 (1.11) 124.80  < 0.001 1 and 2c, 1 and 3c,
1 and 4c, 2 and 3e,
2 and 4c, 3 and 4c 
differ

 Classmate support 3.76 (0.84) 4.02 (0.70) 3.88 (0.74) 3.64 (0.85) 3.14 (0.97) 121.72  < 0.001 1 and 2d, 1 and 3c,
1 and 4, 2 and 3c,
2 and 4c, 3 and 4c 
differ

 Perceived school 
climate

3.92 (0.94) 4.27 (0.74) 4.05 (0.83) 3.77 (0.91) 3.10 (1.13) 179.77  < 0.001 1 and 2c, 1 and 3c,
1 and 4c, 2 and 3c,
2 and 4c, 3 and 4c 
differ

 Intensity of 
online  communi‑
cation

3.03 (0.94) 2.93 (0.94) 3.04 (0.90) 3.14 (0.93) 2.98 (1.03) 8.31  < 0.001 1 and 3c differ

Other health-related factors

Academic educational 
expectationsb (vs. 
vocational)

62.9 69.0 62.9 61.0 55.5 7.07 0.070 No differences

Health literacya 56.54  < 0.001

  Low 8.0 4.2 4.0 9.1 17.3 1 and 3d, 1 and 4c,
2 and 3e, 2 and 4c,
3 and 4d differ

  Moderate 62.2 63.4 62.0 63.0 58.1 No differences

  High 29.8 32.4 34.0 27.9 24.6 No differences

Self-rated health 355.37  < 0.001

  Poor 1.9 0.4 0.8 2.3 7.1 1 and 3d, 1 and 4c, 2 
and 4c, 3 and 4c differ

  Fair 13.9 5.2 8.4 19.8 31.3 1 and 3c, 1 and 4c,
2 and 3c, 2 and 4c,
3 and 4c differ

  Good 59.7 59.1 65.7 60.7 50.8 1 and 4e, 2 and 4c,
3 and 4d differ

  Excellent 24.5 35.4 25.1 17.2 10.9 1 and 2c, 1 and 3c,
1 and 4c, 2 and 3d,
2 and 4c, 3 and 4e 
differ
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language of instruction, more likely to report a higher 
intensity of online communication, and less likely to have 
a second-generation immigrant background than a native 
background than those in the “Good mental health” 
profile.

Those belonging to the “Poor mental health and low 
loneliness” profile were more likely to have Swedish as 
their language of instruction; to live in a single-parent 
family; to report lower maternal monitoring, lower fam-
ily support, higher intensity of online communication, 
and a less positive home atmosphere and school climate; 
and less likely to report moderate health literacy (refer-
ence category, ref., low health literacy) and excellent self-
rated health (ref. poor self-rated health) than those in the 
“Good mental health” profile.

Those belonging to the “Poor mental health and high 
loneliness” profile were more likely to be in the 7th or 9th 
grade and to report lower family and peer support and 
a less positive home atmosphere and school climate; and 
were less likely to report moderate health literacy (ref. 
low health literacy) and excellent self-rated health (ref. 
poor self-rated health) than those in the “Good mental 
health” profile.

After adjustment for all variables, family affluence, 
urban residence, classmate support, paternal monitoring, 
and educational expectations had no relationship with 
profile membership (p > 0.05).

Discussion
To show the diversity in adolescents’ mental health reac-
tions to the COVID-19 pandemic, this study identified 
mental health profiles in two samples of Finnish ado-
lescents before (2018) and after (2022) the peak of the 
pandemic, and examined how the emerging profiles 
were associated with a range of health-related factors. 
We identified four profiles in both samples, showing the 
advantage of a person-oriented approach when exam-
ining diverse complex manifestations of mental health 
among youths. The identified profiles further differed in 
terms of several socio-demographic, psychosocial, and 
other health-related factors.

In our study, nearly half (44%) of the adolescents in 
Sample 1 and roughly one-third (37%) of those in Sam-
ple 2 belonged to the “Good mental health” profile, were 
mainly normative social media users, and experienced no 
frequent health complaints, low loneliness, and high life 
satisfaction. Importantly, however, a somewhat smaller 
proportion of adolescents belonged to this healthier pro-
file (i.e., “Good mental health”) in the second sample, 
which might indicate that adolescents’ mental health has 
deteriorated during the pandemic, thus supporting previ-
ous research [4]. The two timepoints also shared another 
somewhat similar profile (i.e., “Mixed psychosocial 

health” and “Mixed psychosomatic health”), which was 
characterized by average life satisfaction and for the most 
part, frequent psychological complaints, low loneliness, 
and normative social media use. However, in Sample 2, 
the majority experienced frequent somatic complaints, 
whereas in Sample 1, no frequent somatic complaints 
were reported. This finding might indicate that in 2022, 
comorbidity of psychological and somatic complaints 
was more common.

We also identified differences between the two samples. 
In the first sample (2018), in addition to a poor mental 
health profile, one exceptional profile emerged in which 
all adolescents experienced frequent somatic complaints, 
but not necessarily psychological complaints. In the sec-
ond sample (2022), two profiles were characterized by 
poor mental health, with almost all the adolescents (99%) 
in one reporting high loneliness. It seems that in the sec-
ond sample, adolescents’ perceived loneliness was more 
closely linked to their other mental health problems than 
in the first sample, which may indicate that lonely ado-
lescents are especially vulnerable to the negative impact 
of the pandemic. This should also be acknowledged in 
measures to promote post-pandemic recovery, as ado-
lescents’ loneliness has increased since the onset of the 
pandemic [55, 80, 81]. However, in our study, in the three 
profiles characterized by poorer mental health in both 
samples, the standard deviation of life satisfaction was 
greater than in the “Good mental health” profiles, sug-
gesting more variance in how satisfied adolescents were 
with their lives in the poorer profiles.

In both samples, being a girl and reporting lower 
maternal monitoring; lower family, peer, and teacher 
support; higher intensity of online communication; 
less positive home atmosphere and school climate; hav-
ing Swedish as the language of instruction (i.e., belong-
ing to a linguistic minority group); and being older (i.e., 
in 7th or 9th grade) were linked to belonging to at least 
one of the three poorer mental health profiles, whereas 
those reporting excellent self-rated health were more 
likely to belong to the “Good mental health” profiles. In 
addition, in Sample 1, reporting lower classmate sup-
port, higher peer support, and low family affluence, and 
having academic educational expectations were linked 
to some of the profiles characterized by poorer mental 
health, whereas those living in an urban residence were 
more likely to belong to the “Good mental health” profile. 
In Sample 2, reporting low health literacy and living in 
a single-parent family was also associated with belonging 
to at least one profile of poorer mental health, whereas 
having a native (non-immigrant) background was associ-
ated with belonging to the “Mixed psychosomatic health” 
profile. Paternal monitoring was not linked to profile 
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membership in either sample when all variables were 
adjusted for.

Overall, our findings showed that the psychosocial sup-
port variables and self-rated health were more strongly 
related to profile membership than socio-demographic 
characteristics. This is in line with previous research that 
has shown that social support and self-rated health has 
a stronger effect on mental well-being than demographic 
and socioeconomic characteristics [82]. Moreover, in 
our study, the key psychosocial factors were teacher sup-
port, school climate, maternal monitoring, and home 
atmosphere, which implies that both school context and 
family environment may play a key role in adolescents’ 
mental health. We also found that adolescents report-
ing poor mental health combined with high loneliness 
reported more severe deficits in, for example, psychoso-
cial support.

Our result that girls were more likely than boys to 
belong to the profiles reporting poorer mental health is in 
line with that of previous research carried out before and 
during the pandemic, showing that mental health prob-
lems are more common among girls [1, 83, 84]. Several 
biological, social, economic, and political explanations 
for gender differences in health outcomes have been pro-
vided (see Bambra et al. [85]). For example, evidence has 
shown that girls experience higher pressure and demands 
from school than boys, and this has been strongly linked 
to experiencing health complaints [86]. Moreover, it has 
been suggested that girls are exposed to earlier sexuali-
zation and greater body objectification, which have been 
associated with depressive symptoms [87]. As Finland 
has been ranked as having high levels of gender equal-
ity [88], our findings on gender differences could also be 
linked to the equality paradox of health, suggesting that 
individuals living in countries with greater levels of gen-
der equality report larger gender gaps in health outcomes 
favoring boys [89]. However, it is also possible that poor 
mental health among boys is manifested in other ways 
not measured in our study, such as increased anti-social 
behaviors and substance use [90, 91].

In line with our finding that lower maternal monitor-
ing was related to the poorer mental health profiles and 
that paternal monitoring was not associated with profile 
membership, previous research has also suggested that 
the mother–child relationship has stronger effects on 
adolescents’ well-being than the father–child relationship 
[92]. Many parents have faced unexpected challenges 
during the pandemic, and several studies have observed 
that symptoms of stress, anxiety, and depression have 
increased among parents during this time period, par-
ticularly among mothers, from pre‐pandemic estimates 
[93–95]. This could potentially be related to gender-based 
parenting roles during the pandemic, with childcare 

responsibilities tending to fall on mothers [96]. Further-
more, Racine et  al. [95] found that mothers who have 
had difficulty balancing children’s home schooling with 
working from home and other household responsibili-
ties during the pandemic reported more depression and 
anxiety than those who did not experience these chal-
lenges. When mothers are stressed by pandemic-related 
challenges, they may show less interest in or strength to 
monitor their child’s activities, which could also affect the 
mental health of adolescents. Already prior to the pan-
demic, higher stress levels among parents were shown to 
predict poorer child outcomes, such as depression [97], 
and they were also longitudinally associated with more 
adjustment problems (e.g., emotional problems) among 
adolescents during the pandemic [98]. Thus, our find-
ings also highlight that the well-being of mothers should 
be taken into account in measures to promote post-pan-
demic recovery.

Our results also indicated that partly different risk fac-
tors were associated with belonging to the poorer men-
tal health profiles at the two timepoints. For example, in 
the second sample, health literacy was linked to poorer 
health profile membership, whereas in the first sample, 
this association was non-significant. Thus, the role of 
health literacy should be acknowledged not only during 
the pandemic (e.g., in terms of abilities to follow safety 
regulations and to seek timely help), but also in meas-
ures to promote post-pandemic recovery, as a health 
asset that needs to be empowered. For this reason, sup-
porting teachers’ and other school personnel’ capacities 
to develop children’s and adolescents’ health literacy is 
essential, as school-based health education provides an 
excellent opportunity to facilitate equity in learning these 
skills through the school curriculum. It is also impor-
tant to educate health professionals to communicate 
health information in a clear and age-appropriate man-
ner, as individuals with low health literacy are at particu-
lar risk of misunderstanding or ignoring advice [99]. We 
also found that support from teachers was more strongly 
linked to adolescents’ mental health profiles in the sec-
ond sample, suggesting that the importance of teacher 
support (see also Guo et al. [100]; Wright & Wachs [101]) 
might have increased during the pandemic.

New opportunities to interact with others have arisen 
as a result of the pandemic, and some previous evidence 
shows that positive online experiences may have buffered 
experiences of loneliness during this time period [102]. 
In our study, however, more frequent online communi-
cation was associated with belonging to poorer mental 
health profiles. This is in line with a previous study that 
observed that adolescents who reported higher depres-
sion spent more time to connect with friends virtually 
during the pandemic [31]. Moreover, Cauberghe et  al. 
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[25] observed that using social media for social reasons 
(e.g., to compensate for the missing of friends and to talk 
with family and friends) was associated with higher anxi-
ety and loneliness among adolescents during COVID-19 
lockdown. However, due to the cross-sectional design of 
these studies, we cannot conclude whether social media 
use prospectively affects mental health, or vice versa. Evi-
dence from pre-pandemic longitudinal evidence on the 
direction of the associations has been mixed. For exam-
ple, Frison and Eggermont [103] found that adolescents 
who browsed more often through Instagram (i.e. a social 
networking site) had a higher chance to develop higher 
depression later on and that initial depressed mood was 
associated with later increases in posting on Instagram. 
Thus, it is possible that certain types of activities on 
social media may lead to poorer mental health, and that 
also greater engagement in certain activities on social 
media may follow from prior mental health problems. 
On the other hand, other studies found no longitudinal 
links between initial frequency of social media use and 
depression [104–106]. It has also been suggested that 
adolescents differ in their susceptibility to the effects of 
social media use. For example, Beyens et al. [107] noticed 
that most adolescents do not experience any short-term 
changes in well-being related to their duration of pas-
sive social media use (e.g., viewing posts or reading mes-
sages), and if they do experience any changes, these are 
more likely to be positive than negative. In their study, 
the duration of adolescents’ active social media use (e.g., 
sending messages or sharing posts) did not affect their 
well-being. Associations between social media use and 
mental health outcomes may also vary depending on the 
reasons for using social media. In a longitudinal study, 
initial higher levels of using social media to connect 
with others or to alleviate boredom were prospectively 
associated with higher levels of anxiety and problematic 
social media use, but also higher empathy [108]. How-
ever, using social networking sites to seek information 
was not related to any mental health outcomes, and none 
of the three reasons for using social media studied was 
associated with depression or life satisfaction. Other evi-
dence has shown that associations between online com-
munication and well-being might be positive or negative 
depending on whom adolescents interact with online 
(e.g., peers, unknown people) [109].

Somewhat unexpected findings from our study were 
that having academic educational expectations and living 
in a rural residence were linked to poorer mental health 
in the first sample. This is contrary to previous studies 
which have observed that youths who have higher edu-
cational expectations [33] and live in rural areas [48, 
49] tend to report better mental health. Although we 
do not know the direction of the associations, potential 

explanation for our results could be that those who have 
academic educational expectations may experience 
higher academic stress, which has been linked to poorer 
mental health [110], and that rural living may comprise 
negative experiences of social exclusion, insufficient 
activities, and limited access to resources, facilities, and 
transportation (for review, see Powell et al. [111]). How-
ever, educational expectations and rural residence were 
quite weakly associated with profile membership in our 
study, and the links were non-significant in the second 
sample when all variables were adjusted for. It should be 
noted that a significant educational reform took place in 
Finland during the fall of 2021, raising the age of com-
pulsory education to 18 years and extending compulsory 
education to upper secondary education, which may 
have had an impact on adolescents’ educational expecta-
tions in the second sample. Another surprising finding 
in our study was that higher peer support was linked to 
belonging to the “Somatically challenged” profile in the 
first sample, which differs from previous research that 
observed negative associations between peer support and 
somatic [112] or psychosomatic complaints [113] among 
young people. However, lower peer support was also 
linked to profiles of poorer mental health in both samples 
in our study.

Our finding that adolescents who had Swedish as 
opposed to Finnish as the language of instruction were 
more likely to belong to some of the poor mental health 
profiles was also unexpected. In Finland, Swedish-speak-
ing Finns represent a national linguistic minority, and 
children belonging to this community typically attend 
Swedish-speaking schools. Therefore, the language of 
instruction in school represents in their case also their 
minority status. However, previous research [65, 114, 
115] has observed that this particular minority tend 
have better health and well-being compared with the 
national majority, i.e., Finnish-speaking Finns, although 
more recent evidence on adolescents’ health showed no 
differences in several outcomes (e.g., self-rated health) 
between these two language groups [116]. The health dis-
parities have typically been explained by the more cohe-
sive linguistic community ties of the Swedish-speaking 
Finns [117, 118]. Thus, the result of our study calls for 
more attention towards Swedish-speaking youngsters 
and their well-being in schools and specifically during 
social isolation.

The findings of our study have practical implications for 
public policies. First, our study stresses the importance 
of assessing several health outcomes, including loneli-
ness, among youth, as they might be differentially related 
to risk and protective factors. Second, health-promot-
ing programs should involve adolescents, their families, 
and the school environment. Our study points out that 
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fostering positive teacher-student relationships, develop-
ing stronger health literacy skills among adolescents, pro-
moting a positive home environment, and encouraging 
parents to keep track of their child’s activities are possi-
ble areas for future family- and school-based health-pro-
moting interventions. In addition, more attention should 
be paid to girls and lonely adolescents, and those rating 
their health as poor, as these are most vulnerable to expe-
riencing internalized mental health problems. Our study 
also highlights the potential mental health risks for ado-
lescents who belong to a linguistic minority group, are 
older, and live in a single-parent household.

Several limitations of this study should be noted. First, 
our findings were based on self-reports, and several 
single-item measures were used (e.g., life satisfaction, 
loneliness). Using a single-item measure of loneliness 
might result in underestimated reports of loneliness, 
as respondents may be unwilling to identify themselves 
as “lonely” [119]. However, the single-item measure of 
loneliness used in this study has been shown to corre-
late strongly (r = 0.62) with multi-item measures [120] 
and may have been easier for the youngest participants 
to understand. Second, although the samples were drawn 
using the same cluster sampling method, the second 
sample was slightly younger and included more respond-
ents with Swedish as their language of instruction than 
the first sample due to small socio-demographic differ-
ences in response rates. The slight change in the loneli-
ness measure between the two timepoints may also have 
affected the results. In addition, it should be noted that 
the four types of social support were measured using 
two different scales, which might have affected how the 
respondents assessed the different support sources. 
Another limitation is that 10 percent of the respond-
ents in Sample 1, and 22 percent of the respondents in 
Sample 2 were ineligible for the cluster analysis, and 
there were small variations in socio-demographic vari-
ables between those who were eligible for this analysis 
and those who were excluded. For example, in both sam-
ples, the excluded participants were more likely to be 
boys and first-generation immigrants compared to their 
included counterparts, meaning that girls and adoles-
cents with a native background were overrepresented in 
the mental health profiles. Furthermore, our study was 
cross-sectional, which prevents establishing the causal-
ity or directions of relationships. For example, whether 
higher support improves mental health, or whether ado-
lescents reporting frequent health complaints assess their 
social support as inadequate remains unconfirmed on the 
basis of these findings. More longitudinal research with 
long-term follow-up is needed to examine the direction 
of these associations. The data for the current study were 
collected in the spring term of 2022, and the most intense 

reactions to the pandemic might already have been over 
by then. However, as in many other countries, there was a 
dramatic increase in reported COVID cases in the spring 
of 2022 [121]. Later that spring, there was a slight decline 
in reported cases, but the number of patients receiving 
hospital care due to COVID-19 was still high [122]. Finn-
ish adolescents might also have experienced additional 
stress during spring 2022 due to the Russia–Ukraine 
conflict, as Finland is bordered in the east by Russia. In 
addition, schools in some municipalities were closed for 
one week in May due to a teacher strike. For these rea-
sons, it is not possible to conclude whether potential 
declines in mental health in our study might have been 
caused by the COVID-19 pandemic. It should also be 
noted that Finnish adolescents’ mental health has wors-
ened already during the last two decades prior to the 
pandemic [57]. Further research should examine how 
adolescents’ mental health evolves during the progres-
sion of the pandemic. If the pandemic increased loneli-
ness and increased avoidance of or reduced reward from 
social interaction for some adolescents, those being more 
resilient might be able to socially reengage more quickly, 
while others may have longer periods of loneliness lasting 
beyond the pandemic.

Conclusions
Overall, our findings show the importance of social sup-
port and self-rated health for mental health outcomes 
among adolescents. They also highlighted how some 
specific factors assisted the adolescents in coping with 
the existential health-related threat. Namely, we found 
that the role of health literacy (e.g., having knowledge 
on health issues and the ability to seek and assess health-
related information) and teacher support (e.g., perceiving 
teachers as caring and accepting) in mental health has 
increased during the pandemic, as these were key factors 
associated with better health profile membership in the 
second sample.
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