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Background: Public health measures to contain the spread of COVID-19 have resulted in adverse effects, including
high level of psychological distress, anxiety, and depression.

Aims: This study explored adolescent psychopathological profiles at age 17, and their role in predicting the
impact of the COVID-19 pandemic at age 19.

Methods: The analyses used a sample of 904 participants (mean age = 19.17 years) from the Millennium Cohort
Study (MCS) sweep 7 who completed the mental health questions from January 2018 to March 2019 (mean age
= 17.18 years) and the COVID-19 Survey in May 2020. Adolescent psychopathological profiles were identified by
means of latent class analysis.

Results: Four psychopathological profiles were identified: “low-symptom class” (60.17% of participants), “high-
symptom class” (23.01% of participants), “substance/behavioural addictions class” (12.03% of participants), and
“emotion-dysregulation class” (4.79% of participants). Adolescents in the high-symptom and emotional-
dysregulation classes had the worst outcome during the lockdown. Specifically, they experienced more stress,
conflict and loneliness, and lower levels of perceived social support than adolescents in the other psychopath-
ological classes. Adolescents in the emotional-dysregulation class also consumed more alcohol and had worse
financial situation during the lockdown compared to pre- lockdown period.

Conclusion: Adolescent psychopathological profiles predicted mental health impacts of the COVID-19 outbreak.

1. Introduction

On 23rd March 2020, the UK Prime Minister announced the “Stay at
home” statement which required that “Everyone must stay at home to
help stop the spread of coronavirus”. People were allowed to leave their
home for the following specific reasons: “shopping for basic necessities,
as infrequently as possible; one form of exercise a day - for example a
run, walk, or cycle - alone or with members of your household; any
medical need, to provide care or to help a vulnerable person; and trav-
elling to and from work, but only where this is absolutely necessary and
cannot be done from home.” (UK Government, 2020). The lockdown
was slightly eased on May 10 and it was only on July 4 (the so-called
“Super Saturday”) that the hospitality industry (i.e., pubs and restau-
rants) and hair salons were allowed to open. These restrictions have
caused unprecedented disruptions in the way people live, work, study,
and socialise.

While the full impact of the self-isolation/social distancing is

unclear, the World Health Organisation (2020) has warned that this
measure may result in people becoming more anxious, angry, stressed,
and withdrawn. Indeed, studies are beginning to highlight the negative
consequences of this measure on people’s mental health (Fegert et al.,
2020). Among the earliest studies that have examined the impact of the
COVID-19 pandemic on mental health were conducted in China. For
example, in a study that involved adults from 194 cities in China,
approximately half (53.8%) of the participants rated the psychological
impact of the pandemic as moderate or severe (Wang et al., 2020);
16.5% and 28.8% were reported to have moderate to severe depressive
and anxiety symptoms, respectively. In another online survey in China
(Huang and Zhao, 2020), the prevalence of sleep problems, generalised
anxiety and depressive symptoms were reported to be 35.1%, 20.1%,
and 18.2%, respectively.

Studies conducted in other countries such as in the USA (Liu et al.,
2020), Spain (Gomez-Salgado et al., 2020), Brazil (Goularte et al., 2020;
Passos et al., 2020), Hong Kong (Choi et al., 2020), Portugal and Brazil
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(Passos et al., 2020), Canada (Nwachukwu et al., 2020), Australia
(Newby et al., 2020) and the UK (Lee et al., 2020) have similarly showed
high level of psychological distress among adults in the general popu-
lation. Elevated levels of mental health problems (e.g., anxiety,
depression) and poor sleep quality have also been reported among
studies involving children, adolescents and young people (Cao et al.,
2020; McElroy et al., 2020; Orgilés et al., 2020; Morgiil et al., 2020).

Factors which have been reported to increase the person’s likelihood
to experience poor mental health during the pandemic include (a)
sociodemographic factors (e.g., females, low socio-economic status, low
educational attainment, ethnicity, low annual income) (Goularte et al.,
2020; Smith et al., 2020; Zhu et al., 2020), (b) occupational factors (e.g.,
frontline workers) (Huang and Zhao, 2020; Zhu et al., 2020), (c) pre-
existing or history of mental health such as anxiety and depression,
and loneliness (Liu et al., 2020; Goularte et al., 2020; Smith et al., 2020),
(d) high exposure to COVID-19 (Cao et al., 2020; Newby et al., 2020)
and longer period of social distancing (Goularte et al., 2020), and (e)
pre-existing emotion regulation difficulties (Breaux et al., 2021;
Machado et al., 2020). By contrast, engaging in preventative health
measures (e.g., hand hygiene, wearing a mask) have been associated
with lower level of distress (Newby et al., 2020). Sociodemographic
factors such as living in urban areas, having a stable family income
stability, and living with parents were associated with low level of
anxiety (Cao et al., 2020). Other sociodemographic factors such as age
has been inconsistent. While some studies found older compared to
younger adolescents have higher levels of anxiety (Ahmed et al., 2020;
McElroy et al., 2020), other studies have reported the opposite finding
(Huang and Zhao, 2020; Smith et al., 2020).

While informative, findings of the above studies were conducted
using cross-sectional design. As such it is not possible to derive any
definitive conclusions about whether the pandemic caused greater
mental health problems among individuals during the COVID-19
outbreak in the absence of pre-pandemic data. Studies with longitudi-
nal design that enable comparing levels of mental health problems
before and during the pandemic, and factors that determine that
changes are lacking. From a developmental perspective, understanding
the antecedents of psychopathology should be considered in order to
better contextualize adjustment and symptom development in response
to new challenges and environmental demands later in life (Thapar and
Riglin, 2020). Unfortunately, most studies have focused on adults, thus,
overlooking the influence of distal factors on current mental health.
Moreover, studies that examined the psychological wellbeing of ado-
lescents during the pandemic are lacking. Adolescence is a develop-
mental stage for the development of social skills and a sense of identity
which happen during social connections and peer interactions (Orben
et al., 2020); the need for peer social approval and peer influence is of
heightened importance in adolescence (Orben et al., 2020; Foulkes
et al., 2018; Knoll et al., 2015). School closure and social distancing
mean that adolescents have no or little opportunity to see their friends
and peers, which could lead to educational setbacks and setbacks in
their social and emotional skills. Furthermore, prior psychopathology
may interact with risk factors leading to poorer adjustment to COVID
lockdown and restrictions.

Therefore, the main aim of this study was to identify psychopatho-
logical profile of adolescents at age 17, and to examine its role in pre-
dicting the outcome of the COVID-19 pandemic at age 19. In line with
our recent study (Essau and de la Torre-Luque, 2019), we expected to
identify three psychopathological profiles (i.e., high emotional symp-
toms, high behavioural symptoms, high emotional-behavioural symp-
toms) which could predict the impact of the pandemic. Adolescents with
high emotional-behavioural symptoms profile were hypothesized to
have the highest level of psychological distress during the pandemic.
Moreover, the presence of potential psychopathology factors (e.g.,
emotion dysregulation symptoms, such as self-harm or suicidal behav-
iour) would put the adolescents to have the worse psychological
adjustment to COVID lockdown and restrictions. Adolescents with high
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emotional symptoms profile were hypothesized to have a high level of
emotional problems during the pandemic, whereas those with high
behavioural symptoms were hypothesized to have high level of sub-
stance consumption.

2. Method
2.1. Study design and participants

The sample for this study was drawn from the Millennium Cohort
Study (MCS; Connelly and Platt, 2014) which is a nationally-
representative birth cohort study among British millennials (i.e., tod-
dlers born in the XXIst century). The aims of the MCS are to understand
the developmental patterns of physical and mental health throughout
the childhood and adolescence, and to identify protective and risk fac-
tors. The MCS cohort members were recruited using a stratified clus-
tering strategy to ensure adequate representation of ethnic minorities
across the UK administrative areas. The MCS collects data from parents,
teachers and cohort members in the seven follow-up waves.

In May 2020, the University of London, the UK Institute of Education
and the University College London (UCL) Centre for Longitudinal
Studies launched a survey to study the impact of COVID-19 on partici-
pants who are followed in five longitudinal studies in the UK (i.e., the
Millennium Cohort Study, Next Steps, 1970 British Cohort Study, and
1958 National Child Development Study). This recent survey included
questions on physical and mental health symptoms (Brown et al., 2020;
University of London et al., 2020) and data on the impact of the national
lockdown to contain the spread of COVID-19.

Our study used data from the MCS sweep 7 survey and the COVID-19
Survey administered to MCS cohort members. More concretely, we used
data from an initial sample of 10,533 UK citizens (50.20% males) who
were surveyed at the MCS sweep 7. The participants were 17.18 years
old on average (SD = 0.34) and were mostly White Caucasian (84.40%
of participants). In the MCS sweep 7, a subsample of 2860 participants
responded to the questions on mental health (54.51% women; 96.7%
White Caucasian; m = 17.18 years, sd = 0.32); these responses were used
to identify psychopathology profile (see below).

In the COVID-19 Survey, a total of 2536 MCS participants were
surveyed (70.62% women, 88.25% White Caucasian; m = 19.17 years
old, sd = 0.33). A sample of 904 participants (70.80% women, 97.56%
White Caucasian; m = 19.17 years old, sd = 0.32) completed the
mental health questions at both the MCS sweep 7 and the COVID-19
Survey. This sample was used in the present study (see in the Data
analysis section).

2.2. Data collection and procedures

We used data on time-invariant, proximal and distal factors on the
impact of the COVID-19 outbreak on adolescent’s mental health. First,
time-invariant data (sex and ethnicity) and adolescent’s mental health
(distal factors) data were used. These data were collected at the MCS
sweep 7 survey when the participant was 17 years old. The adolescent
mental health data consisted of a list of problematic behaviours and
mental health symptoms. All the items were self-reported and included:
heavy drinking behaviour (having engaged in 10 or more episodes of at
least 5 drinks at a time in the last year), regular smoking (having smoked
more than 5 cigarettes a week in last year), cannabis use (cannabis use in
last year, with three responses categories: no use; sporadic [i.e., less than
10 times of cannabis use in last year]; and regular use [i.e., 10 times or
more]); use of other drugs (at least once during the last year); having
been arrested by a police officer and taken to a police station in last year;
problematic video gaming (5 or more hours playing games using media
devices on a normal week day); gambling (having spent money on either
fruit machines, betting at a betting shop or online gambling in last
month); poor sleep quality (based on the self-rated sleep quality over the
past year); self-harm (having hurt themselves on purpose during the last



C.A. Essau and A. de la Torre-Luque

year by: self-bruising, burning, pulling out their hair or cutting, or taking
overdose of tablets); and suicide attempt (having hurt themselves on
purpose to end life). Additionally, clinical mental health difficulties
were measured using the Strength and Difficulties Questionnaire (SDQ;
Goodman et al., 1998). More concretely, a SDQ total score greater than
the 75th percentile was regarded as having mental health difficulties.
The SDQ is a 25-item screening questionnaire to measure adolescent’s
strength and difficulties; each item can be scored on a 3-point Likert
scale. Five dimensions (emotional symptoms, conduct problems, hy-
peractivity, peer problems and pro-social behaviour) can be derived
from the SDQ as well as a total score. The total scores were obtained by
adding all the SDQ subscales except for the pro-social behaviour sub-
scale, with higher scores, indicating greater difficulties. The Cronbach
Alpha of the total SDQ score in the present study was 0.80.

Second, the proximal factors to determine the influence of COVID-19
lockdown on mental health were taken from the COVID-19 Survey. For
this purpose the following self-reported items were analyzed: having
outdoor spaces in house; financial situation during the COVID-19 lock-
down; and changes from the pre-lockdown in the household member
composition, conflict level (whether the participant thinks that the
number of conflict had increased), stress level (whether the participant
had been feeling higher amount of stress), sleep time (less sleep time),
smoking (number of cigarettes a day), and alcohol drinking (number of
drinks a day). Finally, social support and loneliness feelings during the
lockdown were also considered. The availability of social support was
measured using a 3-item version of the Social Provisions Scale (Cutrona
and Russell, 1983), which can be rated on a 3-point Likert scale. Psy-
chometric properties of this scale in the COVID-19 MCS sample was
satisfactory (a = 0.69). Loneliness was measured by the 3-item UCLA
Loneliness Scale (Russell, 1996). The scale measures the frequency of
current loneliness and related feelings on a 3-point scale. The Cronbach
Alpha of the UCLA scale in the present study was 0.87.

The mental health impact of the COVID-19 pandemic was measured
using four questionnaires: (a) K6 Kessler Distress Scale (Kessler et al.,
2003) was used to measure the presence of psychological symptoms in
the last 30 days. It contains six items which were rated on a 5-point
Likert scale. The psychometric properties of the K6 in the present
study was adequate (o = 0.87). (b) Warwick-Edinburgh Mental Well-
being Scale (WEMWBS; Stewart-Brown et al., 2009) was used to mea-
sure mental wellbeing over the past two weeks. It contains seven items,
which can be rated on a 5-point Likert scale. The psychometric prop-
erties of the WEMWBS was good, with Cronbach Alpha being 0.83. (c)
Patient Health Questionnaire (PHQ-2; Kroenke et al., 2003) was used to
measure the frequency of two depressive symptoms (i.e., depressed
mood and anhedonia) over the past 2 weeks. Each item was to be rated
from 0 (“not at all”) to 3 (“nearly every day”). (d) Generalised Anxiety
Disorder Scale (GAD-2; Kroenke et al., 2007) was used to measure the
frequency of two anxiety symptoms (i.e., “not being able to stop or
control worrying” and “not being able to stop or control worrying”) over
the past 2 weeks. Each item was to be rated from 0 (“not at all”) to 3
(“nearly every day”). Further details of the PHQ-2 and GAD-2 have been
described elsewhere (Brown et al., 2020).

2.3. Data analysis

Attrition analysis (based on t-test for continuous variables, and >
test for dichotomous/categorical variables) was conducted to examine
the way in which drop-out samples could affect the results by taking into
account the drop-out rate at each follow-up assessments. In order to
prevent from inflated type I error due to large sample size (Lin Jr. et al.,
2013), meaningful between-group differences were considered as a sign
of drop-out impact (i.e., those with at least medium effect size: Cohen’s
d > 0.50 or Cramer’s V > 0.30).

Latent class analysis (LCA; Lanza and Cooper, 2016) was used to
identify adolescent psychopathological profiles based on problematic
behaviours and psychological symptoms collected on the MCS sweep 7
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survey. This method allows modeling latent variable solutions with
increasingly finite number of groups (adolescent psychopathological
profiles) which were formed from the response of the same set of items.
No covariates were used in latent class enumeration to prevent class
overestimation (Lubke and Luningham, 2017; Vermunt, 2010). To select
the model with an optimal class enumeration, two indexes were used:
the Akaike’s information criterion (AIC) and the sample-adjusted
Bayesian information criterion (SABIC). The lower the AIC and SABIC,
the better the model fit. Additionally, mean of posterior probabilities of
belonging to each class should be greater than 0.70.

To determine the impact of the COVID-19 lockdown on adolescent’s
mental health, linear regression (K6 and WEMWBS scores) and gener-
alised linear regression (PHQ-2 and GAD-2 scores, under gamma dis-
tribution) were used. Time-invariant, proximal factors (those studied
during the lockdown) and the adolescent psychopathology profile (as a
distal factor) were included as covariates. Regression models were
weighted using the MCS weights. Multiple imputation procedures were
used to estimate missing data on proximal factors, under a cut-off of 10
iterations to reach convergence for the solution with imputed values.
The random forest algorithm was used to impute data. The adjusted R>
(based on the Kullback-Leibler divergence method for generalised linear
regression models) was used to estimate an effect size.

All the analyses were conducted by means of R x64 3.0.1 (poLCA,
mice, effsize and psych packages).

3. Results

Table 1 displays the descriptive statistics of the samples in MCS
Sweep 7 and in the COVID Survey. The attrition analysis revealed sig-
nificant differences between samples who dropped out of the study and
those who did not drop out. However, effect size of such differences was
not meaningful (i.e., between-group differences did not reach a medium
effect size: d < 0.50 or Cramer’s V < 0.30), discarding potential effects of
the drop-out rate on the analyses.

Analysis conducted to identify the adolescent psychopathological
profile revealed that the 4-class model fitted better to data (see Table 2),
as shown by its low AIC and SABIC (AIC = 26,059.55; SABIC =
26,201.392). Mean of posterior probabilities of being classified into each
of the four profiles were between 0.79 and 0.86. Fig. 1 depicts the dis-
tribution of specific behaviours or symptoms across the four psycho-
pathological profiles. The first profile (called “low-symptom class™; n =
1721, 60.17% of sample) consisted of adolescents with low levels of
psychological symptoms. The second profile (called “high-symptom
class”; n = 658, 23.01% of sample) consisted of adolescents with the
highest risk of showing almost all the psychological symptoms and
problematic behaviours. The third profile (called “substance/behav-
ioural addictions class”; n = 344, 12.03% of sample) comprised ado-
lescents at high risk of substance use (i.e., the highest probability of
heavy drinking and drug use) and behavioural addictions (high level of
gambling). Finally, the fourth profile (called “emotion-dysregulation
class”; n =137, 4.79% of sample) consisted of adolescents who reported
having bad sleep quality and mental health difficulties, and symptoms
indicative of poor emotion regulation (e.g., self-harm behaviour and
attempted suicide).

For the regression analyses, a total of 4206 values (10.07% of values
in analysis) was imputed by means of multiple imputation procedures.
Adolescents in the high-symptom and emotional-dysregulation classes
were mostly women and had higher probability of experiencing higher
amount of stress, conflict and loneliness, and lower levels of perceived
social support (social provisions) than adolescents in the other psycho-
pathological classes (Table 3). Adolescents in the emotional-
dysregulation class also reported higher levels of alcohol consumption
and had worse financial situation during than before the lockdown.

The regression models with the covariates explained a significant
proportion of outcome variance (Rzadj = 0.50, for mental distress; Rzadj
= 0.46, for mental wellbeing; Rzadj = 0.35, for anxious symptoms; Rzadj
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Table 1
Descriptive statistics and attrition analyses.

Progress in Neuropsychopharmacology & Biological Psychiatry 110 (2021) 110330

Initial sample (N =

Sample used in the profile

Sample used in the COVID Attrition analysis

10,533) analysis (n = 2860) analysis (n = 904) Profile COVID sample
t/ ES t/y? ES
Sex (% female) 50.2 54.51 70.8 0.05 0.01 0
Ethnicity (% non-White Caucasian) 15.6 3.3 2.44 430.12**  0.20  103.10**  0.07
Baseline age (years) 17.18 (0.34) 17.18 (0.32) 17.17 (0.32) 1.05 0.02 -1.12 —0.05
Distal factors
Heavy drinking (% yes) 16.05 15.82 20.10%* 0.03
Regular smoking (% yes) 6.71 4.98 0.12 0
Cannabis use 131.78%* 0.08
No use 64.2 66.04
Sporadic 28.92 29.54
Regular 6.89 4.42
Other drugs (% yes) 6.29 4.31 13.86"* 0.03
Being arrested (% yes) 1.57 0.55 0.32 0.01
Problematic video gaming (% yes) 16.64 10.95 0.02 0
Gambling (% yes) 16.61 12.83 17.26%* 0.03
Sleep quality (% bad) 33.46 33.74 6.52% 0.02
Self-harm (% yes) 28.5 33.74 24 0.03
Suicide attempt (% yes) 8.53 8.85 9.96"* 0.02
Mental health difficulties’ (% over 26.22 25.66 0.1 0
75th percentile)
Proximal factors
Outdoor spaces in house (% no) 3.44 0.52 0.01
Change in household members (% yes) 29.24 6.25* 0.02
Financial management (% worse 26.75 0.01 0
management)
Change in conflict level (% more 23.19 2.52 0.01
conflict around)
Change in perceived stress (% more 44.1 1.3 0.01
feelings of stress)
Change in sleep time” 1.34 (0.83) —0.13 —0.01
Change in smoking pattern® —0.5 (3.67) 1.93 0.23
Change in drinking pattern® 0.08 (0.27) -1.32 —0.07
Social provisions” 8.41 (1.02) 0.02 0
Loneliness® 7.14 (2.26) —0.88 —0.04
Mental wellbeing7 22.99 (4.82) 0.95 0.04
Mental distress® 8.62 (5.03) -1.61 -0.07
Anxiety symptoms’ 3.94 (1.81) -1.58 —0.07
Depressive symptoms'’ 3.98 (1.69) -1.7 —-0.07

Note. Percentage of cases are displayed for dichotomous and categorical variables. Mean and standard deviation (between brackets) are displayed for continuous
variables. Attrition analysis involves comparing the variables of interest between: 1) the sample of profile analysis (n = 2860) and the sample dropped out (n = 7673)
from the initial sample (Profile attrition analysis); 2) the sample used in the COVID impact analysis (n = 904) with the sample dropped out (n = 1956) from the
psychopathology profile analysis (COVID sample attrition analysis). The t -based tests (continuous variables) and y* tests (dichotomous/categorical variables) were
used as contrast test statistics. Effect size (ES) estimates were the Cohen’s d for continuous variables and Cramer’s V for non-continuous ones.

The distal factor data were collected when participants were 17 years old (in 2018). The proximal factor data were collected on May 2020 (in times of the COVID-19

pandemic) when the participants were 19 years old.
Derived from the Strength and Difficulties Questionnaire total scores.
Differences between sleep hours before and during the COVID-19 lockdown.

-

Measured using the Social Provisions Scale.

Measured using the UCLA Loneliness Scale.

Measured using the Warwick-Edinburgh Mental Health and Wellbeing Scale.
Measured using the Kessler K6 Scale.

Measured using the 2-item Generalised Anxiety Disorder Scale.

10 Measured using the 2-item Patient Health Questionnaire.

" p<.05.

" p<.0L

O ® N U AW N

= 0.42, for depressive symptoms). Predictive coefficients of time-
invariant, proximal and distal factors on lockdown-related mental
health outcomes are displayed in Table 4. Six covariates with significant
loading (p < .05 for all the covariates) were found to explain the mental
health outcomes: sex, social support, loneliness, changes in perceived
stress and conflict levels, and psychopathological class membership.
These findings showed that worse outcomes (i.e., higher mental distress,
higher anxious and depressive symptom levels, and lower mental well-
being) were associated with being woman, having lower social support
(not involved in anxious symptom prediction), and experienced higher

Difference in the number of cigarettes smoked per day before and during the COVID-19 lockdown.
Difference in the number of alcohol drinks before and during the COVID-19 lockdown.

levels of stress, conflict, and loneliness. Moreover, being a member of
the high-symptom class or the emotion-dysregulation class was associ-
ated with the worse mental health outcomes (in comparison to the low-
symptom class) during the lockdown. However, the emotion-
dysregulation class membership was not related to higher levels of
depressive symptoms. Finally, increasing level of cigarette smoking
during the lockdown was also associated with high psychological
distress (B = 0.54, SE = 0.15; t = 3.50, p < .01).
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Table 2
Fit indexes for adolescent psychopathology profile solutions.
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Number of classes in the model

1 2 3 4 5 6 7 8 9 10
LLiK —13,819.20 —13,279.47 —13,052.76 —12,978.77 —12,954.45 —12,924.59 —12,906.24 —12,889.16 —-12,885.11 —12,860.57
G? 2903.18 1823.73 1370.31 1222.34 1173.70 1113.97 1077.27 1043.11 1035.00 985.92
AIC 27,662.39 26,608.94 26,181.52 26,059.55 26,036.91 26,003.18 25,992.49 25,984.32 26,002.21 25,979.13
SABIC 27,695.77 26,678.47 26,287.21 26,201.39 26,214.91 26,217.34 26,242.80 26,270.79 26,324.83 26,337.91

Note. LLik = log-likelihood convergence value; G2 = conditional y? test statistic; AIC = Akaike information criterion; SABIC = Sample-adjusted Bayesian information

criterion.
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Fig. 1. Adolescent psychopathological profile and the impact of COVID-19 outbreak.
Note. The symptoms are displayed on the X axis and the probability to show the symptom on the Y axis.
Each bar corresponds to each adolescent psychopathology class. The Mental health difficulties symptom was operationalised as showing a score over the 75th

percentile on the Strength and Difficulties Questionnaire.

4. Discussion

The present study adds to knowledge by examining the role of
adolescent psychopathological profile at age 17 years in predicting
the outcome of the COVID-19 pandemic at age 19 years. To our
knowledge this study is the first to have examined the impact of
existing or history of psychopathological symptoms on the mental
health consequences of the lockdown. Data of 904 adolescents who
participated in the MCS sweep 7 survey (mean age = 17.18 years) and
the COVID-19 Survey (mean age = 19.17 years) who completed the
mental health questions were analyzed.

The novelty of our finding was the identification of specific psy-
chopathological profiles which predicted the mental health impact of
COVID-19 pandemic. First, based on the MCS sweep 7 survey, four
psychopathological profiles could be identified: “low-symptom class”
(60.17% of participants), “high-symptom class” (23.01% of partici-
pants) “substance/behavioural addictions class” (12.03% of partici-
pants), and “emotion-dysregulation class” (4.79% of participants). The
finding that 23% of the adolescents belonged to the “high-symptom
class” is in agreement with the prevalence of mental disorders among
adolescents as reported in numerous studies (Kessler et al., 2012; Mer-
ikangas et al., 2009; Shen et al., 2018). Furthermore, in line with find-
ings of several studies, about 50% of mental disorders emerge in mid- to
late-adolescence (Jones, 2013; Kessler et al., 2007).

Second, adolescents in the emotional-dysregulation class reported
experiencing higher level of stress, conflict, and loneliness, and lower
levels of perceived social support than adolescents in the other psy-
chopathological classes; these adolescents also reported higher levels of
alcohol consumption and had worse financial situation during than
before the lockdown. These findings suggested that adolescents in the
emotional-dysregulation class may have important deficits in coping
with emotional distress. Ineffective coping in adolescence (e.g., they
often engaged in self-harm behaviour) may reinforce the perceived
inability to cope with the emotional demands of stressful situations,
leading to worse psychological adjustment during the COVID-19 lock-
down (Hatkevich et al., 2019; Rajappa et al., 2012). Adolescent’s con-
sumption of more alcohol during the lockdown compared to pre-
lockdown period, maybe regarded as another ineffective strategy to
cope with the psychological distress associated with the lockdown.
Furthermore, the increasing pattern of cigarette smoking during the
lockdown was also associated with psychological distress. This finding is
in agreement with a recent statement by Clay and Parker (2020) who
suggested that stress (e.g., uncertainty related to the pandemic and so-
cial distancing) and having trait impulsivity (i.e., act without adequate
reflection) are important factors for alcohol use and misuse.

By contrast, some problematic behaviours (e.g., video gaming or
betting) may buffer the impact of the COVID-19 lockdown on the
emotional status which could explain why individuals in the substance/
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Table 3
Descriptive statistics according to psychopathology profiles.
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Adolescent psychopathology class

Contrast test  ES

Low- High- Substance/behavioural addictions ~ Emotion-

symptom symptom dysregulation
n 555 226 84 39
Sex (% female) 67.57 82.3 58.33 76.92 24.28* 0.05
Ethnicity (% non-White Caucasian) 2.08 3.76 5.71 5.46 0.14 0.02
Baseline age (years) 17.17 (0.32) 17.16 (0.32) 17.23 (0.31) 17.18 (0.35) 1.06 0
Proximal factors
Outdoor spaces in house (% no) 3.07 3.98 2.38 7.69 2.83 0.01
Change in household members (% yes) 29.96 30.09 25 23.08 1.66 0.01
Financial management (% worse management) 22.74 30.8 28.57 56.41 24.07%* 0.03
Change in conflict level (% more conflict around) 19.75 32.59 15.85 33.33 19.52%* 0.03
Change in perceived stress (% more feelings of stress) ~ 39.31 54.02 43.37 56.41 16.49%* 0.03
Change in sleep time’ 1.34 (0.84) 1.37 (0.8) 1.33 (0.84) 1.32(0.81) 0 0
Change in smoking pattern” —1.23 (2.58) 0.11 (3.45) —0.78 (5.08) 0.91 (3.9) 4 0.03
Change in drinking pattern® 0.06 (0.24) 0.1 (0.3) 0.11 (0.31) 0.18 (0.39) 7.48% 0.01
Social provisions* 8.59 (0.84) 7.99 (1.23) 8.63 (0.79) 7.87 (1.38) 23.47%* 0.03
Loneliness” 6.66 (2.07) 8.27 (2.32) 6.73 (2.11) 8.32(2.17) 33.78** 0.04

Note. Sample in COVID-19 impact analysis was used (n = 904). Percentage of cases are displayed for dichotomous and categorical variables. Mean and standard
deviation (between brackets) are displayed for continuous variables. The F -based test (continuous variables) and x? test (dichotomous/categorical variables) were
used as contrast test statistics. Effect size (ES) estimates were the nzparﬁa] for continuous variables and Cramer’s V for non-continuous ones.
The proximal factor data were collected in May 2020 (i.e., during the COVID-19 pandemic).

! Difference in the length of sleep (in hours) before and during the COVID-19 lockdown.

2
3

4 Measured using the Social Provisions Scale.

Measured using the UCLA Loneliness Scale.
" p<.05.
" p<.01.

5

behavioural addictions profile showed a better mental health outcome.
Several studies have reported an increase in at-home gambling, video
gaming and internet use during the COVID-19 lockdown as people use
these activities to cope with psychological distress associated with the
lockdown (Hakansson, 2020; Lemenager et al., 2021). Furthermore,
individuals with a history of behavioural problems (e.g., members of the
Substance/behavioural addictions class) may be at higher risk of
engaging at-home gambling and problematic internet use and video
gaming during the COVID-19 lockdown (Jovic et al., 2020).

Third, adolescents in the high-symptom class had the worst mental
health outcome during the lockdown. Interestingly, participants in the
emotional-dysregulation class also showed poorer mental health
outcome. Specifically, adolescents from both psychopathology classes
similarly experienced more stress, conflict and loneliness, and lower
levels of perceived social support than adolescents in the other psy-
chopathological classes. This finding supports previous studies that
showed the negative impact of the lockdown on children, adolescents
and adults such as feelings of loneliness, anxiety and depression (Lei
et al., 2020; Wang et al., 2020). However, individuals with a mental
health history are likely to be disproportionately affected, and that those
with ongoing symptoms are likely to show a worsening of symptoms
(Chatterjee et al., 2020; Mazza et al., 2020). It can be argued that fear of
contracting the virus (Holmes et al., 2020), the experience of physical
distancing, and uncertainty about the future (Galea et al., 2020) could
be particularly stressful to adolescents who have pre-existing mental
health problems. The inability or limited access to mental health ser-
vices and social supports may have further exacerbated mental health
problems (Liu et al., 2020).

Fourth, most of the adolescents in the high-symptom or emotional-
dysregulation classes were females. This finding supports previous
studies which reported significantly more females than males are
negatively affected by the COVID-19 pandemic (Goularte et al., 2020;
Smith et al., 2020; Zhu et al., 2020). However, it should be noted that
females generally showed higher prevalence of mental health difficulties
(Essau et al., 2010) and poorer sleep quality (Fatima et al., 2016) and
had higher rates of suicidal behaviours (Miranda-Mendizabal et al.,

Difference in the number of cigarettes smoked perday before and during the COVID-19 lockdown.
Difference in the number alcohol drinks before and during the COVID-19 lockdown.

2019). While it is beyond the scope of this paper to examine factors
associated with female’s higher prevalence in mental health difficulties,
previous studies have reported female’s higher prevalence, compared to
males, to be associated with numerous biological, social and psycho-
logical factors (Nolen-Hoeksema, 2001).

5. Strengths and limitations

A major strength of the study was the inclusion of a wide range of
emotional and behavioural symptoms, and substance use and behav-
ioural addictions which were used to identify four distinct psycho-
pathological profiles in predicting the outcome of the pandemic. The
study also covers a wide range of the proximal factors to determine the
influence of the COVID-19 lockdown on adolescent’s mental health. By
integrating time-invariant, proximal and distal factors we can concep-
tually articulate combination of factors from a developmental
perspective. The interaction of factors at different time may provide a
wider and more naturalistic picture of the impact of the pandemic on
adolescents. Adolescents with a history of mental health problems are
particularly vulnerable to have the worse mental health outcomes as a
result of the preventative measures to contain the spread of COVID-19
(Guessoum et al., 2020). For that reason, phenotype characterisation
should become a priority for health care provision during and after the
pandemic (Jefsen et al., 2020). The large sample size was based on
nationally representative cohort with a longitudinal research design,
with a wide range of sociodemographic and clinical data. However, the
study also has several limitations. The data was based on participants’
self-report which raise questions about reporting biases. Furthermore,
as is common in longitudinal studies, missing data is inevitable prob-
lem. The male participants were largely underrepresented in this study
although the male sample was large enough for the analyses to test the
study hypotheses.

Overall, by identifying patterns of psychopathological profiles, the
present study shed light into factors at age 17 years which predicted the
outcomes of COVID-19 pandemic when the adolescents are 19 years.
The adolescent psychopathological profiles may constitute modifiable
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Table 4

Regression coefficients to explain COVID-19 impact on mental health outcomes.
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Mental distress Mental wellbeing Anxiety Depressive symptoms
symptoms
B SE t B SE T B SE t B SE t

(Intercept) 5.31 0.26  20.76** 25.28 0.26  98.29%* 1.03 0.03 36.75** 1.14 0.02  46.81**
Sex (ref.: male)
Female 1.71 0.26 6.64* -1.16 0.26 —4.47"* 0.19 0.03 6.89%* 0.11 0.02 4.39%*
Ethnic group (ref.: White Caucasian)
Non-White Caucasian -0.56 0.90 -0.62 0.29 0.90 0.32 0.04 0.10 0.43 —-0.09 0.09 -1.00
Number of members in household —0.01 0.14 —-0.08 0.09 0.14 0.63 0.01 0.02 0.52 0.01 0.01 1.05
Outdoor spaces at home (ref.: yes) 1.04 0.76  1.38 0.36 0.76  0.48 0.10 0.08 1.24 0.05 0.07 0.73
Change in household composition 0.18 0.26  0.68 -0.12 0.26 —-0.48 —0.01 0.03 -0.25 -0.03  0.02 -1.12
Financial management (ref.: similar or better 0.31 0.26 1.18 -0.08 0.27 -0.29 0.01 0.03  0.30 0.00 0.03 0.19

management)
Change in sleep time’ -0.07 0.11 -0.05 0.11 —0.42 -0.01 001 -1.15 0.00 0.01 -0.31
Social support” -0.50 0.15 0.92 0.15  5.93** -0.01 0.02 -0.77 -0.03 001 -211¢
Loneliness® 2.09 0.14 -1.91 0.15 —13.18** 0.13 0.02 8.38%* 0.18 0.01 13.02%*
Change in smoking pattern* 0.54 0.15 -0.26 0.16 -1.69 0.03 0.02 1.53 0.01 0.01 0.52
Change in drinking pattern® 0.08 0.12 -0.01 0.12 -0.08 0.00 0.01 0.10 0.01 0.01  0.52
Change in perceived stress (ref.: no more feelings of 2.12 0.24 -1.79 0.25 —-7.30** 0.22 0.03  8.11+** 0.16 0.02  6.85%"

stress)
Change in conflict level (ref.: no more conflict around)  0.94 0.29  3.28%* -1.03 029 -3.60** 0.10 0.03  3.32%* 0.12 0.03  4.35%*
Adolescent psychopathology class (ref.: low-symptom

class)
High-symptom 2.05 0.29  6.98%* -1.30 0.30 —4.40** 0.17 0.03  5.24** 0.16 0.03  5.67%*
Substance/behavioural addictions 0.28 0.41  0.68 0.09 0.41  0.23 —-0.07 0.04 -1.68 —0.04 0.04 —0.92
Emotion-dysregulation 2.14 0.62 3.49%* -1.97 0.62 —3.18%* 0.17 0.07 2.46* 0.09 0.06 1.46

Note. Mental distress was measured using the Kessler K6 Scale. Mental wellbeing was measured using the Warwick-Edinburgh Mental Health and Wellbeing Scale
(WEMHWS). Anxiety symptoms was measured using the 2-item Generalised Anxiety Disorder Scale (GAD-2). Depressive symptoms were measured using the 2-item
Patient Health Questionnaire (PHQ-2). Linear regression was used to model mental distress (K6 score) and mental wellbeing (WEMHWS score) solutions. Generalised
linear regression (under gamma distribution) was used to model anxious symptoms (GAD-2 score) and depressive symptoms (PHQ-2 score) solutions. All the re-
gressions models were weighted using specific loading to ensure representativeness across the UK.

B = Regression loading. SE = Standard error of B. t = Contrast test.

Measured using the Social Provisions Scale.
Measured using the UCLA Loneliness Scale.

[ N R

" p<.05.
“p<.0L

factors which could form key targets for preventing the negative impact
of the pandemic on adolescents.
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