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Abstract
Background The COVID-19-pandemic has had a profound impact on the lives of adolescents worldwide. This study 
examined the subjective perception of the COVID-19 pandemic measures and its association with mental health and 
well-being (i.e., loneliness, life satisfaction and multiple health complaints) among 13- and 15-years-old adolescents 
from 22 countries.

Methods Data from the cross-national Health Behaviour in School-aged Children (HBSC) 2021/22 study were used 
from representative samples of 22 countries (N = 67,544; 51.9% girls). The self-perceived impact of COVID-19 measure 
comprised 10 items asking about the impact on several dimensions of adolescent lives (e.g., relationships with family 
and friends, health, or eating behaviours). Measures of loneliness, multiple health complaints, and life satisfaction 
were included as indicators of mental health and well-being. A non-parametric multilevel latent class analysis 
considering individual and country-levels was conducted to identify classes of self-perceived impact of the COVID-19 
measures. Multilevel logistic regression models adjusted by age and socioeconomic status were applied to assess the 
association between COVID-19 measure impact classes and mental health.

Results Three classes were identified on individual level encompassing a neutral (51%), positive (31%), or negative 
(18%) perception of COVID-19 measures. A third of the adolescents reported a positive impact of the pandemic 
measures. The distribution of classes was heterogeneous within and across countries. Within the positive COVID-19 
measure impact class, social relationships were the most important dimension, whereas mental health problems were 
mostly represented within the negative COVID-19 measure impact class. Girls with a negative perception of pandemic 
measures showed higher levels of loneliness and multiple health complaints and lower life satisfaction. 15-year-old 
adolescents and those with a low socioeconomic status reported higher levels of loneliness and lower life satisfaction.
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Background
The coronavirus (COVID-19) pandemic and the conse-
quent implemented confinement measures have caused 
significant disruptions in daily lives and societal norms, 
with both immediate and long-term implications for 
mental health and well-being [1]. Adolescents, in par-
ticular, have been at heightened risk of experiencing the 
psychological effects of the pandemic [2]. Broader social 
lockdown measures have severely altered their daily rou-
tines. Notably, both short- and long-term school closures 
have led to substantially less social contact, peer support, 
and loss of physical activity [3, 4]. Numerous reviews 
and meta-analyses indicate an increase in mental health 
problems among children and adolescents during the 
pandemic [1, 2, 5–8]. Although individual studies pres-
ent heterogeneous results, most of them demonstrate a 
rise in the prevalence of mental health problems during 
the initial year of the pandemic, particularly an increase 
in adolescent anxiety and depression [9]. However, we 
do not know much about how adolescents actually expe-
rienced the impact of pandemic measures and restric-
tions in different areas of their lives and knowledge is 
not that advanced on how the experience of confinement 
measures is related to adolescents’ mental health and 
well-being [10–13]. So far, some national studies have 
explored the impact of school closures [4] and quaran-
tine isolation [14] reporting an association with mental 
health impairments during the implementation of pan-
demic measures. A recent study by Sanchez-Lopez found 
a positive relationship between the perceived hardness of 
confinement and mental health, and a positive associa-
tion between family relationships, pleasant activities and 
mental health [15]. The International Health Behaviour 
in School-aged Children (HBSC), a WHO collaborative 
study, asks about the perceived impact of the COVID-19 
measures and showed that 30% of adolescents reported 
that the COVID-19 pandemic had had a negative impact 
on their mental health and well-being, relatively more 
adolescents (38%) experienced no impact, and 32% 
reported positive impacts. Those adolescents who per-
ceived a negative impact of the COVID-19 pandemic 
were more likely to report lower levels of life satisfaction 
and higher levels of psychological symptoms [16].

Other studies in which adolescents themselves report 
about the perceived impact of the COVID-19 pandemic 

restrictionson on their daily lives mainly used a qualita-
tive approach [17, 18] while quantitative studies are still 
limited. For instance, a study from the UK found that 
disruptions of friendships were perceived as difficult, yet 
new forms of maintaining friendships evolved, e.g. via 
technology [17]. A study conducted in Canada showed 
that digital interactions could not replace face-to-face 
interactions and that schools are an essential place for 
socialization, which cannot be fulfilled via online school-
ing [18], while a study from Italy showed that quaran-
tine experience itself was associated with 43% feeling 
less secure, more tense and sadder, 60% were ruminat-
ing and 56% had difficulties sleeping among adolescents 
[19]. Moreover, recent international reports highlighted 
important social disparities of adolescents’ perceived 
impact of the COVID-19 pandemic measures [20, 21]. 
Girls, older adolescents, and those from families with low 
socioeconomic status perceived a negative impact of the 
COVID-19 pandemic restrictions in more areas of their 
lives than their peers (respectively boys, younger adoles-
cents, and adolescents from high socioeconomic status) 
[21]. Nonetheless, more quantitative studies on the self-
perceived impact of the COVID-19 pandemic measures 
and mental health need to address a more balanced per-
spective considering simultaneously the negative and 
positive effects of the pandemic. Last but not least, there 
is hardly any research on adolescents’ self-perceived 
impact of the COVID-19 measures across different coun-
tries [22] whereas studies on mental health in adolescents 
use different methodologies, underscoring the necessity 
for a more standardized approach in this research field 
[2, 23].

In conclusion, although considerable research has 
explored the general impact of the COVID-19 pandemic 
on adolescent mental health, there is still limited sys-
tematic, comparable, quantitative evidence from compa-
rable cross-national studies on the self-perceived impact 
of COVID-19 measures and restrictions on adolescents’ 
mental health. This is of great importance as adolescents 
may be more vulnerable and prone to experience negative 
feelings and fears during a global pandemic that threat-
ens their physical, emotional, and financial lives [24, 25]. 
Therefore, we focus on the subjective perception of the 
COVID-19 pandemic restrictions and its interrelation 
with mental health and well-being. The World Health 

Conclusions The majority of adolescents perceived the pandemic measures as neutral or positive. Girls, 15-year-old 
adolescents, and those with low socioeconomic status were at higher risk of suffering from pandemic measures and 
associated problems of loneliness, multiple health complaints, and low life satisfaction. We conclude that adolescent’s 
mental health and well-being should be considered in the decision-making process by ensuring that the unique 
challenges of adolescents are adequately addressed in policies.
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Organisation defines mental health as “a state of mental 
well-being that enables people to cope with the stresses 
of life, realize their abilities, learn well and work well, and 
contribute to their community” [26]. Building on this 
conceptualisation, the present study focuses on specific 
positive (e.g., life satisfaction) as well as negative (e.g., 
loneliness, multiple health complaints) aspects of men-
tal health. Multiple health complaints together with life 
satisfaction have been used as measures capturing ado-
lescents’ physical and mental health and well-being for 
decades [27, 28]. Loneliness has been recognized as an 
important determinant of mental health and is a major 
source of psychological stress associated with depression 
and anxiety [29].

This study
This study aimed to investigate latent classes of the self-
perceived impact of COVID-19 measures and restrictions 
among representative national samples of adolescents 
across 22 countries and test the associations between 
these classes and mental health. In addition, we explored 
age, gender, and socioeconomic inequalities associated 
with the aforementioned dimensions. Therefore, the 
overall research aims are (i) to explore classes of self-
perceived impact of the COVID-19 pandemic measures 
on adolescents’ lives (ii) to explore gender, age, and socio-
economic differences in the impact classes of COVID-19 
measures; (iii) to test associations between these classes 
and different aspects of mental health (i.e., loneliness, life 
satisfaction and multiple health complaints).

Methods
Study design and sample description
The Health Behaviour in School-aged Children (HBSC) 
study is a large cross-national survey carried out in 
schools every four years since 1982, in collaboration 
with the World Health Organization Regional Office for 
Europe, that monitors adolescents’ self-reported health 
behaviours, health outcomes, and social environments. 
Data is collected through a self-administered question-
naire using a standard methodology detailed in the HBSC 
international study protocol [30]. All countries provide 
nationally representative samples of children and adoles-
cents aged 11-, 13- and 15- years-old with schools/classes 
being the primary sampling unit [30]. The most recent 
survey (2021/2022) included an optional set of questions 
that evaluated the self-perceived impact of the COVID-
19 pandemic measures on adolescent lives plus measures 
of loneliness, life satisfaction and multiple health com-
plaints, which was implemented by 22 countries. This 
study focuses on adolescents aged 13- and 15- years and 
their perception of the COVID-19 measures and restric-
tions (N = 67,544; 51.9% girls) in 22 countries geographi-
cally distributed across Europe and Central Asia, from 

Spain, Luxembourg and Finland to Kazakhstan.. Data col-
lection started in November 2021 at the earliest (Cyprus, 
Estonia and Sweden) and ended in November 2022 (Ger-
many, Ireland and Norway) or December 2022 (Greece) 
at the latest. Data collection periods for each country are 
outlined in the Supplementary Material (Figure S1) as 
well as individual country level sample sizes (Figure S2).

Measures
All of the measurements used in the international HBSC 
study, and here, have been standardised.

Self-perceived impact of the COVID-19 pandemic measures
The COVID-19 Impact Scale is a self-reported mea-
sure developed to assess the impact of COVID-19 mea-
sures experiences on a range of domains relevant in the 
life of adolescents (see Supplementary Material, Table 
S1). It was developed by the HBSC network and it uses 
a five points Likert-like response format ranging from 
“very negative” (1) to “very positive” (5) with neutral (i.e., 
3—“neither positive nor negative”) as mid category to 
capture the direction and intensity of respondents’ opin-
ions of the impact of COVID-19 on life in general, over-
all health and mental health, relationships with family 
and friends, school performance, physical activity, eating 
behaviours, future expectations and family finances [21].
The scale consists of 10 items, showing an excellent inter-
nal consistency in our sample (α = 0.91).

Mental health
Loneliness was measured by a single item asking about 
the perceived general loneliness in the last 12  months. 
The measurement has been adopted from the Global Stu-
dent Health Survey (GSHS). GSHS-based studies have 
shown the construct validity of the item [31]. Multiple-
item measures of loneliness have similar validity and 
reliability as a single-item measure [32–34]. In line with 
previous recommendations, a categorical measure was 
created on the basis of reporting loneliness “most of the 
time” or “always” vs. all the others (“sometimes”, “rarely”, 
“never”) [30].

Multiple Health Complaints (MHC) were measured 
by an eight-item instrument that captures the frequency 
of the physical and psychological complaints in the past 
six months (i.e., headache, abdominal pain, backache, 
dizziness, feeling low, irritability or bad mood, feeling 
nervous, and difficulties in getting to sleep). Adoles-
cents rated the frequency of each health complaint on 
a 5-point scale from “about every day“(1) to “never” (5). 
The multiple health complaints measure has been shown 
to have acceptable test–retest reliability, internal consis-
tency, and a unidimensional model is supported in most 
countries [35]. Furthermore, a good internal consistency 
was found in our sample (α = 0.85). Based on previous 
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recommendations, data were recorded into a binary cat-
egorical measure comparing adolescents presenting at 
least two health complaints more than once a week vs. 
less [30].

Life satisfaction (LS) was assessed with the one-item 
visual-analogue Cantril ladder scale with wording suit-
able for children as young as 11 years old [36]. Respon-
dents ticked the number next to the step that best 
describes the position on the ladder where they feel they 
stand at the moment “worst possible life for you” (0) and 
“best possible life” (10). The measure has extensive evi-
dence of validity and reliability [37, 38]. In line with pre-
vious recommendations, the responses were recorded so 
that they reflect high life satisfaction (i.e., a score of at 
least 9) vs. all others [27].

Sociodemographics
Adolescents age was assessed by asking them to indi-
cate the year and month they were born, and gender was 
assessed by asking them whether they are boy or a girl.

Socioeconomic status (SES) was measured by the Fam-
ily Affluence Scale III (FAS), which is a set of six items 
designed and validated within the HBSC study [39]. The 
scale is suitable for use with children in the 11–15 years 
old range and measures participants’ socioeconomic sta-
tus by monitoring self-reported access to family resources 
available in the home (i.e., car, own bedroom, computers, 
bathrooms, dishwasher, and holidays). An ordinal cumu-
lative score can be computed by adding individual items 
or a continuous Ridit score can be derived via the ranking 

of cumulative proportions. Previous validation work sup-
ports the construct and concurrent validity of the mea-
sure [40, 41].

Data analysis
Descriptive statistics
Prevalence of sociodemographic characteristics (age, 
SES) and mental outcomes (i.e., loneliness, multiple 
health complaints, life satisfaction) were assessed by gen-
der, and potential differences were evaluated through chi-
square tests, considering survey design effects (including 
stratification, clustering, and weighting).

Latent class analysis
Non-parametric multilevel latent class analysis (MLCA) 
was conducted on the ten items of the COVID-19 mea-
sure impact scale to identify COVID-19 measure impact 
classes. Models were run on observations with complete 
data for all the COVID-19 impact scale items (n = 67,544), 
entered as five levels of ordinal variables. A random effect 
ruled by country was introduced in the model. One 
to five latent class models were compared in terms of 
information criteria (e.g., AIC and BIC), and entropy to 
determine the optimal number of latent classes [42, 43] 
(see Supplementary Material Table S1). The selection 
of the class solution was made on the basis of statistical 
criteria assessment in conjunction with interpretabil-
ity evaluation [43]. It moved towards the three classes 
solution, showing a quite good fit (AIC = 1 616,330, 
BIC = 1 617,826, entropy = 0.89). Class membership was 

Table 1 Sociodemographic characteristics and mental health levels of the sample (N = 67,544)
Overall Boys Girls Missing p
N = 67,544 n = 32,444 n = 35,100 N = 67,544
in % in % in % in %

Gender 0.0
 Boys 48.1
 Girls 51.9
Age 0.0
 13 years 46.8 47.8 46.0 0.301
 15 years 53.2 52.2 54.0
Socioeconomic status 2.0
 Low 24.9 23.7 26.0 0.001
 Medium 62.5 61.9 63.1
 High 12.6 14.4 10.9
Loneliness 0.7
 ≤ Sometimes 84.5 90.6 78.7  < 0.001
 ≥ Most of time 15.5 9.4 21.3
Multiple health complaints 1.2
 < 2 symptoms more than weekly 53.0 69.8 37.5  < 0.001
 ≥ 2 symptoms more than weekly 47.0 30.2 62.5
High life satisfaction 0.8
 ≤ 8 85.0 83.1 86.8  < 0.001
 ≥ 9 15.0 16.9 13.2
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determined by the modal probability of belonging to a 
specific class. Means of modal probability of belong-
ing to the assigned class 1, 2, and 3 ranged from 0.93 to 
0.96. The previous finding confirmed that for large sam-
ple sizes a two-stage model is sufficient to use the latent 
classes as a predictor in a second-stage regression model. 
Distribution of the COVID-19 measure impact items by 
class (Fig. 1) and distribution of impact classes by coun-
try (Fig.  2) were then performed at a descriptive level. 
Distribution of age, gender, and SES by impact class and 
potential differences were evaluated through chi-square 
tests, considering survey design effects (Table 2).

Regression models
Quasibinomial regression models weighted for the study 
design were performed introducing COVID-19 measure 
impact class, age, and socioeconomic status as inde-
pendent variables and, alternatively, the three explored 
mental outcomes (i.e., loneliness, life satisfaction, mul-
tiple health complaints) as dependent indicators. Further, 
based on the previous models, the mean predicted prob-
ability of the three outcomes was computed in the three 

COVID-19 measure impact classes. Two-tailed tests 
were performed, and a 5% significance level was set. With 
reference to the given the systematic evidence around 
gender differences in adolescent well-being [16, 44], all 
inferential analysis has been stratified by gender.

Sensitivity analysis
First, a sensitivity analysis was performed for the MLCA 
on the basis of 9 items removing the impact on mental 
health and comparing the results with the MLCA on the 
basis of 10 items including the mental health item. For 
both, regression models were performed. Second, with 
reference to Research Question 3, a sensitivity analysis 
was conducted performing regression models for other 
well-being indicators. More specifically, given that the 
2021/22 HBSC survey included other mental health and 
well-being outcomes, we ran a series of additional models 
with perceived health as excellent, WHO-5 Well-being 
Index Score and Self-confidence as outcomes.

All analyses were performed using R (version 4.2.1).

Fig. 2 Distribution of the COVID-19 impact classes by country

 

Fig. 1 Distribution of the COVID-19 measure impact scale items by latent class
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Results
Descriptive statistics
Overall, 67,544 adolescents from 22 countries and 
regions aged 13–15 (53.2% 15-years-olds) were included 
in the present study. Due to statistical inclusion cri-
teria, 9,314 observations with incomplete COVID-19 
Impact Scale data were removed, accounting for 12,1% 
of the overall observations with available age and gender 
information (N = 76,858), obtaining a final sample size of 
67,544 adolescents, on which analysis were performed. 
Compared to those with complete COVID-19 Impact 
Scale data, observations with incomplete COVID-19 data 
are more likely to be boys (54% vs. 48%) and 13 years olds 
(58% vs. 49%), while similar distributions were found for 
low socioeconomic status (26% vs. 27%), loneliness (18% 
vs. 19%), high life satisfaction (31% vs. 28%), and multiple 
health complaints (47% vs. 49%).

Sociodemographic characteristics and mental health 
variables (i.e., loneliness, multiple health complaints, and 
life satisfaction) were summarised in Table 1. Gender 
and age groups were equally distributed in the sample, 
and more than half of the sample could be categorized as 
medium socioeconomic status (62.5%). Further informa-
tion on sample size per country, age and gender is pre-
sented in the Supplementary Material (Table S2).

Overall, about 1 out of 6 adolescents indicated that they 
felt lonely most of the time or always, almost 1 out of 2 
adolescents presented multiple health complaints, and 
about 1 out of 6 adolescents showed high life satisfaction. 

Girls reported significantly worse mental health out-
comes than boys, accounting for a higher prevalence of 
loneliness, more multiple health complaints, and lower 
prevalence of very high life satisfaction.

Self-perceived impact of COVID-19 measures
The first research aim was to explore classes of perceived 
impact of the COVID-19 pandemic measures on ado-
lescents’ lives. Following the non-parametric multilevel 
latent class analysis, a three-class solution was adopted, 
showing the best fit and interpretability among the latent 
class models and a very high modal probability for the 
3-class solution (Fig.  1 and Supplementary Material 
Table S3). Of the total sample, 51% of participants were 
assigned to class 1 (neutral impact of COVID-19 mea-
sures), 18% were assigned to class 2 (negative impact of 
COVID-19 measures), and 31% were assigned to class 3 
(positive impact of COVID-19 measures). Adolescents 
in class 1 (neutral impact) presented very high rates of 
“neither positive nor negative” responses to the COVID-
19 impact scale items (from 47.1% to 72.6%). In contrast, 
class 2 (negative impact) and 3 (positive impact), respec-
tively, presented high levels of “quite negative” or “very 
negative” and “quite positive” or “very positive” answers 
on the COVID-19 impact scale. Thus, based on the 
prevalence of such items’ answers, the three classes were 
interpreted as neutral, negative, and positive COVID-19 
measure impact class.

In the positive COVID-19 measure impact class (class 
3), the items that asked about the impact of the pan-
demic measures on friends’ and family relationships 
were answered most often positively (> 80%), i.e., adoles-
cents, who reported a positive impact of the pandemic 
measures, found the most positive impact in respect to 
their families and friends. Furthermore, in the nega-
tive COVID-19 measure impact class (class 2), the item 
which referred to the impact of the pandemic measures 
on mental health received the highest rates of negative 
answers (> 75%), as well as the impact of measures on 
school performance and physical activity. In the neutral 
COVID-19 impact class (class 1), the largest number of 
“neither positive nor negative” responses were registered 
for the impact of COVID measures on future expecta-
tions and family finances. The distribution of the single 
COVID-19 measure impact items by COVID-19 measure 
impact class are presented in Supplementary Material 
(Table S4).

The distribution of the impact classes by country 
depicted a heterogeneous scenario (Fig.  2 and Supple-
mentary Material Table S5). With respect to single 
countries, Kazakhstan (33.0%) was the country with the 
highest negative impact class rate, followed by Cyprus 
(29.9%), Greece (26.8%), Poland (26.7%), and Hungary 
(26.4%), while Moldova had the lowest negative impact 

Table 2 Association between COVID-19 measure impact classes 
and mental health outcomes by gender (N = 67,544)

Boys Girls
OR 95% CI OR 95% CI

Loneliness
 Negative impact (vs. neutral) 2.01 1.49−2.71 3.35 2.74−4.10
 Positive impact (vs. neutral) 0.57 0.43−0.76 0.45 0.35−0.57
 Medium SES (vs. low) 0.69 0.53−0.90 0.63 0.52−0.77
 High SES (vs. low) 0.58 0.38−0.88 0.68 0.50−0.93
 15-year-oldsolds (vs. 13-year-olds) 1.61 1.22−2.12 1.03 0.85−1.25
MHC (≥ 2 at least twice a week)
 Negative impact (vs. neutral) 1.81 1.41−2.32 2.53 2.00−3.21
 Positive impact (vs. neutral) 0.69 0.58−0.84 0.59 0.49−0.70
 Medium SES (vs. low) 0.95 0.77−1.16 0.85 0.71−1.02
 High SES (vs. low) 0.91 0.69−1.21 1.06 0.82−1.38
 15 yrs olds (vs. 13) 1.24 1.03−1.48 1.30 1.10−1.53
Life satisfaction (≥ 9)
 Negative impact (vs. neutral) 0.65 0.46−0.91 0.48 0.33−0.69
 Positive impact (vs. neutral) 1.25 1.00−1.56 1.66 1.34−2.05
 Medium SES (vs. low) 1.39 1.08−1.79 1.08 0.84−1.38
 High SES (vs. low) 1.81 1.31−2.48 1.72 1.25−2.35
 15 yrs olds (vs. 13) 0.75 0.61−0.93 0.70 0.56−0.89
SES socioeconomic status, MHC multiple health complaints, yrs years, OR odds 
ratio

In bold p value < 0.05
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rate (8.3%). Regarding positive impact of the COVID 
measures, the highest positive impact rate was regis-
tered for Moldova (51.5%), Slovenia (49.9%), and Croatia 
(46.8%), while Lithuania registered the lowest positive 
impact (8.4%).

To address our second research aim, age, gender, and 
socioeconomic distribution by COVID-19 measure 
impact class were calculated (see Supplementary Mate-
rial Table S6). Girls were assigned more frequently to 
the negative COVID-19 measure impact class than boys 
(61.0% vs. 39.0%). The 15-year-olds were assigned more 
frequently to the negative COVID-19 measure impact 
class compared to the 13-year-olds (57.5% vs. 42.5%), and 
those with a low SES were assigned more frequently to 
the negative COVID-19 measure impact class compared 
to those with higher SES (31.1% vs. 10.5%). Conversely, 
the latter were located mainly in the positive COVID-19 
measure impact class.

Association between the self-perceived impact of the 
COVID-19 measures and mental health outcomes
To address the third research aim, the associations 
between COVID-19 measures impact classes and ado-
lescent mental health were tested. Those in the negative 
self-perceived COVID-19 measure impact class showed 
a statistically significant poorer mental health reflected in 
higher levels of loneliness and multiple health complaints 
as well as lower levels of life satisfaction (Table 2  and 
Fig.  3, Supplementary Material Table S7). In contrast, 
those in the positive COVID-19 measure impact class 
reported more favourable outcomes. The association 
between COVID-19 impact and mental health outcomes 
showed stronger effects for girls compared to boys.

The strongest effect of perceived impacts of the 
COVID-19 measures on adolescent mental health was 

found for loneliness. More specifically, for both boys and 
girls, those in the negative impact class had higher odds 
of reporting loneliness, however this effect was stronger 
for girls than for boys. Conversely, those included in the 
positive COVID-19 measure impact class had the low-
est odds of reporting loneliness, i.e., only half as often as 
girls from the neutral COVID-19 measure impact class. 
Furthermore, the mean weighted probabilities of feeling 
lonely varied by the perceived impact of the COVID-19 
pandemic measures, ranging from 9.7% (positive impact) 
to 44.3% (negative impact) among girls and from 5.8% 
(positive impact) to 17.8% (negative impact) among boys.

A strong effect of perceived impacts of the COVID-19 
measures on adolescent mental health was also found for 
multiple health complaints. More specifically, when com-
paring the negative COVID-19 measure impact class to 
the neutral COVID-19 measure impact class, girls were 
more than twice more likely to report multiple health 
complaints, whereas boys had a smaller risk of reporting 
those. Conversely, girls in the positive COVID-19 mea-
sure impact class reported multiple health complaints 
only half as often as girls from the neutral COVID-
19 measure impact group. In addition, an increasing 
weighted predicted probability of presenting multiple 
health complaints was observed among positive, neutral, 
and negative impacted girls (49.7%, 62.7%, and 80.9%) 
and boys (24.0%, 31.2%, and 45.1%, respectively). This 
accounted for an increased odds of 81% and 153% of 
multiple health complaints among those in the negative 
impact class, while the odds decreased to 31% and 41% 
for those in the positive COVID-19 measure impact class 
compared to neutral COVID-19 measure impact class.

The association between the impact of pandemic 
measures and life satisfaction showed a smaller effect. 
Both, boys and girls, in the negative COVID-19 measure 

Fig. 3 Percentage predicted probability (95% CI) of mental outcome by impact class among boys and girls. MHC multiple health complaints, LS life sat-
isfaction. Results adjusted by age and socioeconomic status
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impact class reported high life satisfaction half as often as 
peers from the neutral COVID-19 measure impact class, 
while the odds to report life satisfaction increased slightly 
among positively impacted adolescents. The weighted 
probability of life satisfaction ranged from 19.1% to 6.4% 
among girls and from 19.5% to 11.2% among boys across 
the three impact classes.

In all the models (Table 2), the association between 
mental health outcomes and the perceived impact of 
COVID-19 measures were strongest for the 15-year-old 
adolescents compared to the 13-year-olds. Adolescents 
of both genders, growing up in in high and middle socio-
economic status family had lower odds of reporting lone-
liness and higher odds of reporting a high life satisfaction 
than their peers with a low socioeconomic status. Socio-
economic status was not associated with multiple health 
complaints at a statistically significant level among boys 
and girls.

The sensitivity analysis performing a MLCA on the 
basis of 9 items (removing the one on the self-perceived 
impact of pandemic measures on mental health) and 
comparing the results with the reported finding above, 
revealed a concordance of about 96% in the class assign-
ment between the 10 items and 9 items models, and the 
results of the regression models showed very similar 
results. In addition, we ran a series of sensitivity analyses 
to investigate the robustness of our findings in relation to 
Research Question 3. The results reported in the Supple-
mentary Material (Table S8) indicate similar associations 
with further HBSC mental health outcomes included in 
the main manuscript, and therefore providing support 
for the direction of associations already reported.

Discussion
Our study explored whether adolescents can be grouped 
by how they perceived the pandemic measures and how 
these emerging classes were associated with their mental 
health. We found three classes of self-perceived impact of 
pandemic measures on adolescents’ lives, encompassing 
a neutral (51%) positive (31%) or negative (18%) percep-
tion of COVID-19 measures. These results indicate that 
the majority of adolescents perceived the pandemic mea-
sures as either neutral or positive. Across the 22 coun-
tries examined, a third of the participants reported that 
the COVID-19 measures had a positive impact on differ-
ent areas of their lives. In specific, these results also high-
light that relationships with friends and family seem to 
be one of the most important dimensions for a positive 
perception of the pandemic measures. Thereby, having 
perceived a positive impact of the COVID-19 measures 
might be especially linked to the quality of close relation-
ships. This result is corroborated by systematic reviews 
that have shown for some families being able to spend 
more quality time together has been positive [45, 46]. We 

assume that this positive impact may have counterbal-
anced the negative impact of the COVID-19 measures 
on adolescents’ lives, e.g. school-closures. Furthermore, 
recent research points out that a good family climate 
and family cohesion are some of the most important 
resources for children’s and adolescent’s mental well-
being. In addition, the scientific literature is abundant in 
documenting the negative consequences of the COVID-
19 pandemic, however, to our knowledge, studies mea-
suring both positive and negative impacts of measures 
are rare. One recent study by Sanchez-Lopez [15] also 
measured the positive and negative emotional impacts of 
the pandemic and found that the affectivity mediates the 
association of contextual factors (like hardness of con-
finement) to mental health [15]. Positive affectivity was 
in that study also associated with relationships at home 
(and additionally with pleasant activities), while negative 
emotions were associated with hardness of confinement 
and worries about contagion [45–47].

In our study, approximately one-fifth of the partici-
pants reported that the COVID-19 measures had a nega-
tive impact on different areas of their lives. Adolescents 
with a negative perception of the COVID-19 measures 
reported most prominently that their mental health, 
school performance and physical activity were nega-
tively affected. Furthermore, these adolescents tended to 
show worse mental health as indicated by being lonelier, 
having more multiple health complaints and lower life 
satisfaction than peers with a neutral or positive percep-
tion of the pandemic measures. It could be discussed 
whether this negative perception is influenced by poor 
mental health, i.e., we know that depressed adolescents 
tend to have more negative cognitions and potentially 
perceive things distorted. Our findings are in line with 
international research results pointing out an increase in 
mental health problems [1], problems with school perfor-
mance [48] and less physical activity [49, 50] during the 
pandemic.

We found a quite heterogeneous picture of the distribu-
tion of the subjective perception of COVID-19 measures 
both within and across countries, whereby the assign-
ment to one of the pandemic measure impact classes 
is not equally distributed by sociodemographic deter-
minants. In specific, we found strong gender, age, and 
socioeconomic differences between the impact classes of 
COVID-19 measures across the 22 countries. Especially 
girls, 15-year-old adolescents, and those with a low socio-
economic status reported more often a negative percep-
tion of the COVID-19 measures than boys, 13-year-olds, 
and those with a high socioeconomic status. Further, our 
results showed that girls reported poorer mental health 
indicated by more loneliness, multiple health complaints 
and lower life satisfaction than boys. This is consistent 
with previous studies showing that the risk for mental 
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health problems during (and also before) the pandemic 
was higher for girls than for boys [51–53]. It could be 
argued that females suffered more from COVID-19 mea-
sures. Cross-cultural research found that females were 
more likely to report emotional and behavioural prob-
lems lasting longer than one year and had more COVID-
19 anxiety, suggesting poorer mental health than males 
[54, 55]. There is evidence that girls are more likely than 
boys to rely on their social networks for support when 
dealing with significant life stressors [56]. The pandemic 
constraints (e.g., online schooling, social distancing) 
affected adolescent females' ability to rely on their social 
network for emotional support, which could have led to 
a deterioration in their mental well-being [52]. The find-
ings from the study by Halldorsdottir et al. [57], similar to 
our study, confirm that girls were more likely than boys 
to perceive that the pandemic measures had a negative 
impact on their daily lives.

With regard to age, in our study 15-year olds showed a 
deterioration in all indicators of mental health indicated 
by more loneliness, multiple health complaints and lower 
life satisfaction. These results are congruent with those 
of previous national and international studies, which 
also showed that girls and older adolescents more often 
report rather poor health, multiple psychosomatic com-
plaints, as well as lower life satisfaction [8, 58].

The results on socioeconomic status showed an inter-
esting, differentiated picture: Adolescents with a lower 
socioeconomic status reported more often from loneli-
ness and a lower life satisfaction. This first result is in line 
with a study by Jeriček Klanšček & Furman [59], which 
suggests that self-reported deprivation and economic 
hardship are significant predictors of poor well-being 
and the risk for mental health problems. Even before the 
pandemic, adolescents with a low socioeconomic status 
were especially vulnerable to worse mental health [60]. 
Recent studies revealed that increased financial worry 
during the COVID-19 pandemic was significantly associ-
ated with increased child mental health problems [61]. It 
can be assumed that they and their families have limited 
resources to deal with fundamental crisis-related mea-
sures such as school closures and social distancing, e.g. 
due to a low educational level of the parents, limited liv-
ing space, or a high parental burden. However, our study 
also surprisingly found no significant differences for mul-
tiple health complaints within the socioeconomic status 
groups. This needs to be explored in future studies.

When it comes to international comparisons, we found 
that, on one hand, some countries presented an intuitive 
pattern of low levels of positive perception of COVID-19 
measures and restrictions off-set by high levels of nega-
tive perceptions of COVID-19 measures, like in Hungary 
and Greece or vice-versa, like in Moldova. However, in 
some other countries, positive and negative perceptions 

of COVID-19 measures did not exclude each other and 
were present either simultaneously in high levels, like in 
Kazakhstan and Italy or in low levels, like in Lithuania 
and Estonia. These different patterns could be due to 
national and cultural specific factors such as COVID-19 
cases and deaths or also to variations in the implementa-
tion of the COVID-19 restrictions. As analysing mecha-
nisms supporting the heterogeneity of these results was 
beyond the scope of our paper and future research could 
better address this gap.

Strengths and limitations
This research has several strengths and limitations. The 
main strength of our study is that it uses a direct mea-
sure of COVID-19 measure impact, which adds impor-
tant insights to the current research. Another strength is 
the inclusion of a large sample of adolescents in 22 coun-
tries, which allows for a cross-national comparison when 
assessing the impact of the COVID-19 pandemic mea-
sures on adolescents’ mental health as indicated by lone-
liness, multiple health complaints, and life satisfaction. 
Moreover, the HBSC study uses a standardized protocol 
for data collection across all countries included which 
facilitates valid cross-national comparisons across coun-
tries. Finally, we systematically used sound methodology, 
i.e., the non-parametric multilevel latent class analysis 
among others to deepen the understanding of the actual 
perceived experience of pandemic measures in adoles-
cents and its relation to mental health from a holistic per-
spective taking into account different sociodemographic 
aspects.

This study has several limitations. First, it is a cross-sec-
tional design, which does not allow us to obtain evidence 
on temporal and cause-effect relationships. Another 
issue concerns the time range of the HBSC data collec-
tion and that the pandemic waves and measures varied 
across countries. This may have impacted the assessment 
both on individual and country levels. In most of the 
countries studied, the data were collected when the war 
in Ukraine began, which may have influenced the well-
being of adolescents [62]. When estimating the associa-
tion between the COVID-19 pandemic and adolescent 
mental health outcomes, most studies have used non-
probability or convenience samples, and different meth-
odologies. However, the unified HBSC methodology and 
the representative adolescent samples ensure valid cross-
country comparisons.

Conclusions
Our findings provide a unique and comprehensive 
study of a cross-national comparison examining the 
self-perceived impact of the COVID-19 pandemic mea-
sures on adolescents’ mental well-being in more than 
twenty countries. Surprisingly, the majority of 13- and 
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15-year-old adolescents perceived the pandemic mea-
sures as either neutral or positive. However, the mea-
sures also negatively affected vulnerable adolescents. For 
example, girls were more likely to have a negative impact 
of the COVID-19 measures as well as 15-year olds and 
those with a low socioeconomic status, who seem to have 
suffered more from the COVID-19 measures than boys, 
13-year olds and those with a high socioeconomic sta-
tus. The self-perceived negative impact of the COVID-
19 measures on mental health was associated with the 
assessed negative mental health outcomes. While we 
do not know yet, whether the negative impact of the 
pandemic measures still persists or was short-lived, we 
would like to encourage future research to replicate our 
findings. Similarly, there is a need for continuous health 
monitoring to examine if young people are still burdened 
after the pandemic. It is a societal responsibility to sup-
port those mentally burdened, our vulnerable young peo-
ple, who still need to recover from the pandemic [63]. In 
addition, and as a conclusion, our study also showed that 
adolescents reported that COVID-19 measures impacted 
their health. Therefore, their (mental) health should be 
considered in the decision-making process by ensur-
ing that the unique challenges of young people are ade-
quately addressed in policies, thus enhancing inclusive 
governance and an investment in creating an informed 
and engaged youth for the future.
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