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Abstract

Background: A major concern throughout the COVID-19 pandemic has been on
young people's experiences with mental health. In this study we mapped children
and adolescents' mental health trajectories over 13 months of the pandemic and
examine whether family, peer, and individual-level factors were associated with
trajectory membership.

Methods: This study focuses on a sub-sample from the Co-SPACE study of 3322
children and adolescents (aged 4-16 years) for whom parents completed a survey at
Time O and at least one follow-up survey between March 2020 and May 2021. We
used growth mixture models to examine trajectories in emotional, conduct, and
hyperactivity/inattention difficulties using the Strengths and Difficulties Question-
naire and multinomial logistic regression models to estimate factors associated with
individual trajectory membership.

Results: The average trend in young people's mental health appeared to follow
changes in national guidelines regarding the pandemic. Distinct trends in GMM
models highlighting individual differences showed that a 5-trajectory model best
explained the changes in emotional problems whilst 4-trajectory models best
explained variation in hyperactivity/inattention and conduct problems. While most
young people followed low stable (62%-85%) or moderate stable (28%) symptom
trajectories, 14%-31% experienced very high, high stable or increasing mental
health difficulties. Young people following high stable trajectories were more likely
to have special educational needs and/or neurodevelopmental disorders, parents
reporting higher levels of distress and parent-child conflict, and were less likely to
have at least one close friend.

Conclusions: Most young people adapted well and experienced low stable symp-
toms, but nearly one third experienced high stable or increasing mental health
difficulties. Young people with complex needs and parents with higher psychological
distress were particularly vulnerable to high stable problems while those with
positive peer relationships were less vulnerable. This study offers insight into po-

tential factors that can be addressed using targeted interventions to improve the
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wellbeing of parents and young people in the event of future lockdowns and school

closures.
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INTRODUCTION

The COVID-19 pandemic caused unprecedented and substantial
disruption to families' lives, with a range of pressures arising for
children, young people, parents, and carers. One major public health
concern throughout the pandemic has been on children and young
people's mental health. In England, national rates of probable mental
disorders in young people increased from 12% prior to the pandemic
in 2017% to 17% in 2020 and remained similar in July 2021 (NHS
Digital, 2021). However, other studies reported only a 6% increase in
adolescent mental health problems (Mansfield et al., 2022), while
studies in specific areas, such as densely populated inner cities, re-
ported a weighted estimated increase of 18% (Knowles et al., 2022).
While these studies provide important snapshots, understanding how
children and adolescent's mental health changed during the COVID-
19 pandemic can directly inform policy and practice, and bring ben-
efits for families' wellbeing.

Several studies have looked at how young people's mental health
changed during the pandemic. For example, the COVID-19: sup-
porting parents, adolescents, and children during epidemics (Co-
SPACE) study was set up to track the mental health and wellbeing of
children and young people in the UK on a monthly basis during
the pandemic. Findings showed that parental reports of general
trends in children and adolescent's conduct/behavioural, emotional,
and attentional difficulties changed considerably throughout the
pandemic, increasing in times of national lockdown from June 2020
and February 2021, and decreasing as restrictions eased and schools
reopened from February to April 2021. Studies have also shown that
some children and adolescents were more vulnerable than others to
the mental health effects of the pandemic. For example, a cross-
sectional study suggested that adolescents with known risk factors
such as being female, experiencing food poverty or previously
accessing mental health support were at greatest risk of high
depression, anxiety, and low levels of wellbeing (Mansfield
et al, 2021). Other studies found a higher prevalence of emotional
and behavioural difficulties among primary school aged children, in-
dividuals with pre-existing mental health diagnosis, neuro-
developmental disorders and special educational needs over the first
lockdown period (Asbury et al., 2021; Cost et al., 2021; Nonweiler
et al., 2020; Waite et al., 2021). However, not all young people
experienced deteriorations in mental health—some adolescents
experienced an improvement in their mental wellbeing during the
first lockdown period in the UK (Soneson et al., 2022; Widnall
et al., 2020). Indeed, a cross-sectional study of 16,940 children and
young people from the OxWell Study found that 33% of individuals
self-reported improvements in their mental health early in the
pandemic (Soneson et al., 2022). It is likely that these children and
those not reporting any worsening mental health symptoms had

Key points

e This study provides insight into participating children
and adolescent's mental health trajectories over the first
13 months of the COVID-19 pandemic.

o Nearly one third of young people experienced high stable
or increasing mental health difficulties. The majority
followed low-stable symptom trajectories.

e Young people with pre-existing special educational needs
or neurodevelopmental disorders were most at risk of
increasing or persistent mental health problems, whilst
having at least one good and supportive friend was more
likely to buffer young peoples' risk of mental health
problems during the pandemic.

e Policies should be in place for the immediate provision of
targeted mental health and social support interventions
to support the psychological wellbeing of young people
identified as vulnerable to negative mental health tra-
jectories during the COVID-19 pandemic.

protective factors in place to offset any stress created by the
pandemic. For example, several systematic reviews found that
greater coping abilities, emotion regulation strategies and self-
esteem, quality of family relationships and social support, among
others were important in offsetting mental health difficulties (The-
berath et al., 2022; Wolf & Schmitz, 2022).

Although most studies have described overall trends in children's
mental health outcomes, further evidence from the Co-SPACE study
suggests that children in the UK followed different patterns of mental
health symptoms during the first 4 months of the pandemic (Raw
et al., 2021). While most experienced low and stable emotional,
conduct and hyperactivity/inattention problems, a significant portion
also experienced increasing, high stable and decreasing symptom
trajectories. To date, we only have evidence for young people
following different trajectories over the first few months of the
pandemic, but none to suggest whether these trajectories are sus-
tained over a longer period, including multiple lockdowns and con-
stant changes to daily life. Furthermore, this study also found that
children and young people with elevated symptoms at the start of the
study were likely to be younger, have parents with higher levels of
psychological distress, have special educational needs or a neuro-
developmental disorder, or come from families with higher levels of
reported family conflict compared to children with low stable symp-
toms. However, groups who started with elevated scores but then
experienced a reduction in symptoms did not differ from groups who
had increasing or stable high symptoms when they were compared to
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the low stable group (Raw et al., 2021). It is imperative that we built
upon these findings by investigating whether these factors are asso-
ciated with trajectories over a longer period, and understand what
other risk and protective factors may predict specific trajectories of
mental health decline or improvement.

Given the huge potential disruption to social relationships, it is
also important to consider the effects of peer relationships such as
friendship quality and support on mental health (Foulkes & Blake-
more, 2021). For example, Co-SPACE found that mental health dif-
ficulties were highest when social restrictions were most stringent,
and schools were closed (Creswell et al., 2021), suggesting that
limited social interactions could have negatively influenced children's
mental health. Yet other studies with older age groups show that a
significant portion of adolescents saw improvements or no changes in
mental health after the first lockdown (Soneson et al., 2022; Vizard
et al., 2020; Widnall et al., 2020), indicating that limited social contact
(among other factors) might have a protective effect for some ado-
lescents, most likely for those victimized or excluded by their peers.
Indeed, children and young people who reported a perceived
improvement in mental wellbeing also reported experiencing reduced
bullying, less loneliness and exclusion compared to peers who re-
ported no change or perceived deterioration in mental wellbeing
(Soneson et al., 2022). Understanding the associations between these
factors and mental health trajectories over more than a year of the
pandemic can help us protect children and adolescents who are
vulnerable and more at-risk of developing negative outcomes.

For the present study, our first aim was to map children and
adolescent's trajectories in mental health symptoms over 13 months
of the pandemic from March 2020 to May 2021, during which there
were ongoing changes in restrictions to daily activities and lifestyles.
We used parent-reported emotional, conduct and attentional/hy-
peractivity difficulties sub-scales from the Strengths and Difficulties
Questionnaire (SDQ). Our second aim was to investigate if different
trajectories in children and young people's mental health over time
were associated with (i) child demographics (age, gender, ethnicity),
(i) household income (living in poverty or not), (iii) presence of pre-
existing conditions (physical, mental health, special educational
needs and neurodevelopmental disorders), (iv) parental distress, (v)
parent-child relationship, and (vi) friendship quality and support. Our
goal was to understand if certain factors were associated with chil-
dren and young people's difficulties during the pandemic to inform
practice in case of future extended lockdown periods, and to identify

and protect more vulnerable children and young people.

METHODS
Design

The Co-SPACE study is an online longitudinal study comprised of a
convenience sample of UK parents and carers (hereafter known as
parents). The research protocol of the main study is available via the
Open Science Framework (OSF; http://osf.io/8zx2y/), where more
details on the eligibility, recruitment, procedure, and participants can
be found. The pre-registered protocol of the current study can be

found at: https://osf.io/ajndw.
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Participants

The current study focussed on a sub-sample of children and
young people (N = 3322) for whom parents completed a survey at
‘Time O’ between 30th March and 29th April 2020 and then
completed at least one follow-up survey between 1st May 2020 to
31st May 2021. Only those who completed at least 3/5 items for
each subscale of the Strengths and Difficulties Questionnaire (SDQ;
Goodman, 1997, Goodman, 2001) at Time O and follow-ups were
included in the analysis. Participants with missing data on predictor
variables at Time O were not excluded from the analysis to
avoid biases and loss of power (see Appendix S1 for note on missing
data).

Procedure

A convenience sample of parents were invited to take part in an
online survey using Qualtrics software from late March 2020. Par-
ents with multiple children were asked to complete a survey for just
one child. After completing a survey at Time O between March and
April 2020 (first month of lockdown in the UK), parents were invited
to complete monthly follow-up surveys until May 2021. Informed
consent was obtained from parents. From December 2020 partici-
pants had an opportunity to enter a prize draw every month to win
one £50 voucher. Ethical approval for the study was provided by the
University of Oxford Medical Sciences Division Ethics Committee
(reference R69060).

Measures

Our main outcome measure was assessed monthly over the first
13 months of the pandemic and other measures were assessed only
at Time O (see Table 1).

Statistical analysis

We used descriptive statistics to analyse participant demographics
and characteristics at Time O using R (R Core Team., 2018; v.4.1.2).
For our main analysis we used growth mixture models|growth
mixture model (GMM) to identify different trajectories (Jung &
Wickrama, 2008) in Mplus version 8.7 (Muthén & Muthén, 2017).
The three sub-scales of the SDQ: emotional symptoms, conduct
problems and hyperactivity/inattention were treated as the depen-
dent variables and modelled separately. A time variable was devised
based on the month of survey completion (e.g. a survey completed
between the 1st and 30th of June was assigned to June). The months
were assigned a numerical value from ‘0’ for March/April 2020 to ‘13’
for May 2021. If participants had multiple entries per calendar
month, then only the first entry was used in the analysis. Predictors
were derived from Time 0. Missing data were addressed using full
information maximum likelihood estimation (FIML). This method
takes into account any of the missingness in the data without dis-

carding any information to produce unbiased estimates. This method
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EXAMINING CHILDREN AND ADOLESCENT MENTAL HEALTH TRAJECTORIES

tends to outperform other methods such as multiple imputation
when missingness levels are high (Xiao & Bulut, 2020). Trajectory
names were based on the 4-categorisation band for the parent-rated
SDQ (close to average = low, slightly raised = moderate, high and
very high, see www.sqdinfo.org).

We first modelled separate latent growth curves for each sub-
scale to determine whether linear or quadratic polynomial functions
best fit the data. Estimating quadratic growth, compared to linear
growth, improved the fit for all subscales, therefore quadratic func-
tions were employed in all subsequent models. We fitted a series of
models beginning with one single growth curve trajectory (our overall
mean trajectory) and successively added latent classes until reaching
an optimal number of groups. Following this approach, we compared
a latent class growth analysis model with all within-class variance for
intercept, slope and quadratic factor fixed to O to a constrained GMM
model with within-class variances for the intercept equal but freely
estimated and the slope and quadratic factors fixed to 0. The GMM
model revealed a better fit based on the statistical indicators. To
determine a good statistical fit, we used Comparative Fit Measure
(CFI) and Root Mean Square Error of Approximation (RMSEA) with
the following cut-off values: CFl >0.95, RMSEA <0.05 (Hu & Ben-
tler, 1999). Bayesian information Criterion, Entropy Index and the
Vuong-Lo-Mendell-Rubin Likelihood Ratio Test (VLMR-LRT; Lo
et al,, 2001) were used to determine the optimal number of groups.
Specifically, we used a low Bayesian information Criterion value,
higher entropy value (near 1.0) and a significant VLMR-LRT p-value
comparing k and k-1 class to guide our decision. Other considerations
included successful convergence and ease of interpretability. For all
model indices and comparisons see Appendix S3. To avoid problems
related to nonconvergence and local maxima we increased the
number of random sets, optimizations and start iterations (see Ap-
pendix S6 for Mplus code).

Lastly, to answer our second question, we regressed group
membership on to different family, peer and individual variables us-
ing multinomial logistic regression for each SDQ sub-scale separately.
As most entropy values were <0.80, class probability weights were
included in the regression models to account for the lower neatness
of classification. We report results using low stable and high stable
groups as references to provide more insight into our data. We set
the alpha level to 0.05 and report odds ratios (OR) with respective
95% confidence intervals (Cl).

RESULTS

Participant characteristics

Table 2 shows demographic information and characteristics at Time
0 for respondents and their children.

Changes in children and adolescent's mental health
over 1 year of the pandemic

Based on visual inspection (Figure 1), the average trend in partici-

pating young people's emotional, conduct and hyperactivity/inat-

tention difficulties appeared to follow changes in government
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TABLE 2 Sample demographics and baseline characteristics.

Baseline characteristics Frequency (%)

Child age M(SD) 9.25 (3.46)
Children (4-10 years) 2176 (65.5)
Adolescents (11-16 years) 1146 (34.5)

Child gender
Female 1592 (47.9)
Male 1708 (51.4)
Prefer not to say or missing 22 (0.7)

Child ethnicity
White (British, Irish or other) 3065 (92.3)
Non-white 241 (7.3)
Prefer not to say or missing 16 (0.5)

Pre-existing child mental health problems
No mental health problems 3125 (94.1)
Mental health problems 197 (5.9)

Child health vulnerability
No health vulnerability 3036 (91.4)
Health vulnerability 286 (8.6)

Child SEN/ND
No SEN/ND 2736 (82.4)
SEN/ND 586 (17.6)

Parent psychological distress M(SD) 5.21 (4.46)
Prefer not to say or missing 6(0.2)

Family income
£16,000-£29,000 a year 360 (10.8)
£30,000-£59,000 a year 986 (29.7)
£60,000 - £89,000 a year 751 (22.6)
£90,000-£120,000 a year 419 (12.6)
More than £120,000 a year 406 (12.2)
< £16,000 a year (<£310 a week) 171 (5.1)
> £16,000 a year (>£310 a week) 2922 (88.0)
Prefer not to say® 229 (6.9)

Friendship quality and support
Has no good friends 1552 (46.7)
Has at least one good friend 1768 (53.3)
Prefer not to say or missing 2 (0.1)

Parent child conflict M(SD) 0.85 (0.66)
Prefer not to say or missing 11 (0.3)

Parent child warmth M(SD) 2.70 (0.55)
Prefer not to say or missing 8 (0.2)

Note: SEN/ND = special educational needs or neurodevelopmental
disorders.

2All 229 “prefer not to say” answers were considered missing.

restrictions and national guidelines in the UK (Institute for Govern-
ment, 2021). Most mental health difficulties increased and peaked
after the national lockdowns were announced and saw a decline over
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periods when restrictions eased, and schools re-opened. For a full

narrative synthesis see Appendix S4.

Trajectories of emotional, conduct and hyperactivity
difficulties across the pandemic

Trajectories were examined using growth mixture models (GMM, see
Table 3). For emotional difficulties, we chose a five-trajectory model.
This model identified a low stable group (n = 2067), a high to

5 March: June:
1** National Schools
Lockdown Re-open

moderate group (n = 452), a low to high group (n = 211), a low-high-
low group (n = 234) and a very high stable group (n = 358; see
Figure 2A). For conduct difficulties, we chose a four-trajectory model.
This model identified a low stable group (n = 2795), a high stable
group (n = 291) a very high to high group (n = 92) and a high to
moderate group (n = 144; see Figure 2B). For hyperactivity/inat-
tention difficulties, we chose a four-trajectory model. This model
identified a low stable group (n = 2137), a moderate stable group
(n = 931), a low to moderate group (n = 160), and a moderate to low
group (n = 94); see Figure 2C). Notably, the entropy index for this
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Schools
Re-open

January:
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FIGURE 1 Overall trends in Children and Adolescent's Mental Health (2020-2021). BL, Baseline or time O (March/April 2020); SDQ,

strengths and difficulties questionnaire.

TABLE 3 Results for growth mixture models|growth mixture model (GMM) model group classifications.

SDQ subscale
Emotion
Low stable (low)
High to moderate (decreasing)
Very high stable (high)
Low to high (increasing)
Low-high-low (both increasing and decreasing)
Conduct
High stable (high)
High to moderate (decreasing)
Very high to high (decreasing)
Low stable (low)
Hyperactivity/Inattention
Low to moderate (increasing)
Low stable (low)
Moderate to low (decreasing)

Moderate stable (moderate)

Trajectory N (%)

1 2067 (62.22)
2 452 (13.61)
3 358 (10.78)
4 211 (6.35)
5 234 (7.04)
1 291 (8.76)
2 144 (4.34)
3 92 (2.76)
4 2795 (84.14)
1 160 (4.82)
2 2137 (64.33)
3 94 (2.83)
4 931 (28.03)

85U80|7 SUOWILLOD 311810 (et dde ayy Aq psusenob afe ssjolie YO ‘88N JO Sa|nJ oy Areiqi8uluQ A8|IA UO (SUORIPUCO-PUB-SWLBH WO B 1M Afe1q 1 U UO//SdNL) SUOTIPUOD PUe SWia | 81 89S *[£202/70/c0] Uo AriqiTaulluo 4|1 B8 L AQ £GTZT ZA[/200T 0T/I0p/W0D A8 1M Afelq 1 pul [UO"yukede//Sdny Wolj pepeojumod ‘0 ‘v8E62692



EXAMINING CHILDREN AND ADOLESCENT MENTAL HEALTH TRAJECTORIES

A. Emotion GMM 5-class

Means

2 3 4 5 6 7 8 9 10 11 12
Time

Trajectory low stable -+ high to moderate -+ very high stable low to high low-high-low
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B. Conduct GMM 4-class

10

o
i

Means

1 2 3 4 5 6 7 8 9 10 11 12 13
Time
Trajectory high stable <+ high to moderate -+ very high to high low stable

C. Hyperactivity/Inattention GMM 4-class

6

Means

Trajectory

Time

low to moderate - low stable -+ moderate to low

moderate stable

FIGURE 2 Children and Adolescents' Mental Health Trajectories over 13 months of the pandemic. Each figure shows the growth mixture
models|growth mixture model (GMM) and number of trajectories established for individual Strengths and Difficulties Questionnaire (SDQ)

subscales.

model was very low (value = 0.59) suggesting problems with classi-
fication. We explored this further by performing a sub-group analysis
for hyperactivity/inattention difficulties based on age group (children
or adolescents) and found improvement for classification in adoles-
cent trajectories but not in child trajectories (see Appendix S2 for

subgroup-analysis).

PREDICTORS OF TRAJECTORY MEMBERSHIP

We report only statistically significant OR with 95% confidence in-
tervals for multinomial analyses using low stable (Figure 3) and high
stable groups (Figure 4) as reference. For the hyperactivity/inatten-
tion subscale we only report on the low stable group as a reference
as there is no high stable group. For all model results see
Appendix S5.

Emotional difficulties

Compared to the low stable reference group, children and adoles-
cents in all other groups (very high stable, low to high, high to
moderate and low-high-low) were more likely to have parents who
reported higher levels of psychological distress and higher levels of
parent-child conflict. Apart from those in the low to high group,
children and adolescents in all other groups (particularly in the very
high stable group) were more likely to have a SEN/ND or a pre-
existing mental health condition compared to the low stable group.
Except for the low-high-low trajectory group, children and adoles-
cents in all other groups were also less likely to be male or have at

least one friend they could turn to for support compared to the low
stable reference group. Children and adolescents in the very high
stable trajectories and high to moderate trajectories were also less
likely to come from a family with a household income above £16k,
more likely to have a chronic illness or mental health condition than
those in the low stable reference group (see Appendix S5, Table S8).

Compared to the high stable reference group, children and ad-
olescents in all other groups were less likely to have a pre-existing
mental health condition, have a SEN/ND, or to have a parent who
reported higher levels of psychological distress at Time 0. They were
more likely to be male and to have at least one friend they could turn
to for support. Except for children and adolescents in the high to
moderate symptom (decreasing) trajectory group, those in all other
groups were less likely to have a chronic illness. Compared to the
high stable reference group, young people in the high to moderate
and low-high-low (i.e., involving decreasing symptom trajectories)
were more likely to be younger. Those in the low stable groups were
more likely to come from a family with household incomes above
£16k and less likely to come from a family where parents reported

higher levels of conflict (see Appendix S5, Table S9).

Conduct difficulties

Compared to the low stable reference group, children and adoles-
cents in all other groups, were more likely to have a SEN/ND and
come from a family where parents reported higher parent-child
conflict. They were also less likely to come from a family where
parents reported higher levels of warmth. Compared to the low
stable reference group, children and adolescents in the high stable
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FIGURE 3 Factors associated with trajectory membership (Odds Ratio and 95% confidence interval) - using low stable groups as
reference. * Statistically significant odds ratios (OR) at 0.05.
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FIGURE 4 Factors associated with trajectory membership (Odds Ratio and 95% confidence interval) - using high stable groups as
reference. * Statistically significant odds ratios (OR) at 0.05.

group were more likely to be children (than adolescents), more likely

to have a parent who reported higher levels of psychological distress

and less likely to have at least one close and supportive friend.

Compared to the low stable reference group, children and adoles-

cents in the very high to high (decreasing) group, were more likely to

have a parent who reported higher level of psychological distress,
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more likely to have a pre-existing mental health condition and less
likely to have at least one close and supportive friend. Compared to
the low stable reference group, children and adolescents in the high
to moderate (decreasing) group were more likely to have a pre-
existing mental health condition (see Appendix S5, Table S10).

Compared to the high stable reference group, children and ad-
olescents in the low stable group were less likely to be younger, less
likely to have a parent who reported a higher level of psychological
distress and parent-child conflict, less likely to have a SEN/ND and
more likely to have a close and supportive friend and come from a
family where the parent reported higher levels of warmth. Compared
to the high stable reference group, children and adolescents in the
very high to high group (decreasing) were more likely to come from a
family where the parent reported higher levels of parent-child con-
flict and were more likely to have a SEN/ND (see Appendix S5,
Table S11).

Hyperactivity/inattention difficulties

Compared to the low stable reference group, young people in all
other groups were more likely to be children than adolescents.
Compared to the low stable group, children and adolescents in the
moderate stable group were more likely to be male, more likely to
have a parent who reported higher level of psychological distress and
higher levels of conflict, less likely to have at least one close friend
they could turn to for support, and more likely to have a SEN/ND.
Compared to the low stable reference group, children and adoles-
cents in the moderate to low (decreasing) group, were more likely to
have a parent who reported higher levels of psychological distress
and high levels of warmth. Compared to the low stable reference
group, young people in the low to moderate (increasing) group were
also more likely to have a SEN/ND (see Appendix S5, Table S12).

DISCUSSION

The aim of this study was to examine parent-reported children and
young people's mental health trajectories and their association with
multiple potential risk and protective factors over 13 months of the
COVID-19 pandemic, from March 2020 to May 2021. The overall
mean change in symptoms observed during the pandemic highlighted
important patterns that were consistent with the drastic changes
that occurred in the daily lives of young people. Whilst informative,
overall trends might conceal individual differences or heterogeneity
seen in symptoms. Indeed, GMM models showed that while most
children followed low stable symptom trajectories over time (62%-
84%), a significant portion also followed very high and high stable
symptom trajectories (8%-11%) and a smaller group followed
increasing symptom trajectories (4%-6%). These findings highlight
how most children in our sample were resilient and adapted well to
the different challenges imposed during the first year of the
pandemic. Consistent with previous research that found that some
young people benefitted from staying home (Asbury et al., 2021;
Soneson et al., 2022; Widnall et al., 2020), some young people in our
sample also followed decreasing symptom trajectories (2%-13%).

Overall, these findings are in line with similar trajectory patterns
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identified in the first 4 months of the pandemic (Raw et al., 2021), yet
unsurprisingly we found that more trajectories emerged over time.
Notably, our findings are also consistent with mental health trajec-
tories identified pre-pandemic. For example, a systematic review
found that studies typically report anywhere between 4-6 trajec-
tories that are characterized by low levels, moderate levels,
increasing or decreasing levels and high levels of mental health dif-
ficulties (Shore et al., 2018). While our trajectories only reflect
changes in mental health that occurred during the pandemic, we
cannot rule out the possibility that they were a continuation of pre-
existing patterns. Unfortunately, we cannot draw these conclusions
without pre-pandemic data.

This study is unique in its ability to examine associations be-
tween different trajectories in young people's mental health
throughout the pandemic and a range of known risk and protective
factors. When compared to low stable symptom groups, high stable
trajectories across all symptom subtypes were consistently more
likely to be associated with young people having special educational
needs or a neurodevelopmental disorder, high levels of parental
psychological distress and parent-child conflict, and a lower likeli-
hood of having at least one close and supportive friend. Pre-existing
mental health was more likely to be associated with very high stable
symptom groups when compared to low stable groups.

These findings are consistent with a large body of literature
showing that having special educational needs and/or a neuro-
developmental disorder puts children and adolescents at risk of
worsening or chronic mental health problems (Emerson & Hat-
ton, 2007), including in pandemic times (Asbury et al., 2021; Waite
et al, 2021). In the event of future pandemics, these young people
are likely to benefit from targeted mental health and social support.

Our findings are also consistent with previous findings showing
that high levels of family conflict and parental distress can increase
the risk of child mental health problems (Cummings et al., 2015;
Vostanis et al., 2006). In the context of the COVID-19 pandemic it is
likely that family stress increased as a result of working, home-
schooling, and juggling multiple responsibilities and uncertainties.
This is particularly concerning for children and adolescents' mental
health as parental psychological distress increased as the pandemic
progressed (Racine et al., 2021; Wright et al., 2021; Skripkauskaite
et al., in prep). Indeed, previous Co-SPACE reports found that an
increasing number of parents were struggling to meet the needs of
their child and their work, and three-quarters of parents reported
wanting extra support (Shum et al, 2021). Moving forward it is
imperative that parents have ready access to resources to support
their children and cope with their own mental health in the face of
another national crisis.

This study also showed that having at least one close and sup-
portive friend protects children from following high stable or chronic
mental health trajectories. Even children and adolescents in the low-
high-low group, who experienced increased emotional difficulties at
the start of the pandemic but were able to bounce back, were more
likely to have supportive peer relationships when compared to a high
stable reference group. This is consistent with other studies showing
that close friendships can enhance resilience and improve mental
health outcomes in young people (Bagwell et al., 2005; Demir
et al., 2007). Indeed, limited social support has been associated with

an increased risk of loneliness (Matthews et al., 2019), which in turn
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has been associated with an increased risk for depression and anxiety
both in the short and long term (Loades et al., 2020). It is likely that
social distancing and long periods of isolation were key catalysts for
mental health difficulties in young people, particularly for those
lacking support to begin with. Notably, a striking 47% of parents
reported that their child did not have or hardly had at least one close
and supportive friend at the start of the pandemic. Our findings
highlight the importance of social support as a protective factor for
mental health during times of uncertainty, isolation and change for
young people, and support the need to revise lockdown regulations
concerning social distancing for young people in the event of future
pandemics.

Based on our findings, we were not able to identify why some
children show improvements in symptoms throughout the pandemic.
Decreasing symptom trajectories could not be distinguished from low
stable or high stable groups across the different symptom subscales.
This means that when compared to a reference group, the same
factors that were associated with other groups, were associated with
decreasing symptom trajectories. These results mirror a previous
study examining children's mental health trajectories over the first
4 months of the pandemic (Raw et al., 2021), and potentially indicate
that factors such as parental distress, parental warmth, having special
educational needs or neurodevelopmental disorders were related to
initial symptom levels (when the first national lockdown begun), as
most decreasing symptom trajectories began with very high or high
levels and only decreased slightly over time. Similarly, children and
adolescents who started low and followed increasing symptom tra-
jectories could not be evidently distinguished from low stable tra-
jectory groups. It is also likely that the factors we examined do not
capture all potential protective effects such as vaccine availability,
wider family being available and access to support, among others,
that should be looked at in future research.

Demographic characteristics were mostly associated with
emotional and hyperactivity/inattention difficulties rather than
conduct difficulties. Specifically, being young, female and from a
household earning an income lower than 16k per year was associated
with high symptom trajectories, whilst being adolescent, male, and
from a household earning more than 16k a year, was associated with
low symptom trajectories. These demographic trends are in line with
other findings in adult populations during the pandemic (Fancourt
et al, 2021) suggesting these might be universal vulnerability in-
dicators. Further research with representative samples is needed to
understand specific vulnerabilities in females and individuals coming
from low-income backgrounds and whether additional family support

could safeguard them in the event of future pandemics.

Limitations

Our findings should be understood in the context of some limitations.
First and foremost, the lack of pre-pandemic data meant we were not
able to comment on how mental health may have changed as a result
of the onset of the pandemic. Second, it is important to highlight that
this study population was not a representative sample as it was a
convenience or opportunistic sample biased towards middle and
high-income families from White British backgrounds so we cannot

draw conclusions about population prevalence. Given we found

differences among trajectories based on household income, and
knowing that mental health symptoms are prevalent in low-income
households, it is likely that our results are an under-estimation of
true values. Furthermore, we do not know how many people chose
not to participate in the study, but it is likely that our recruitment
approach attracted participants from specific backgrounds, particu-
larly those with internet access (Pierce et al., 2020).

In terms of the measures used in this study, we did not validate
the presence of pre-existing mental health disorders using clinical
diagnostic manuals. Therefore, our finding that pre-existing mental
health problems was only associated with emotional difficulties might
only reflect the nature of the question, as parents were asked if their
child had a diagnosis for “anxiety, depression or other mental health
problems.” Similarly, although we used the SDQ as a widely validated
proxy for mental health difficulties or symptoms, it was not validated
with other diagnostic measures or other reporters (e.g., self-report or
teacher reports). This is important as parents may not be fully aware
of adolescents' personal lives and emotional difficulties. For example,
concerning the friendship question, it is possible that parents may
have found it hard to interpret what it means for their child to have a
“at least one friend they can turn to for support” or be unaware of
supportive friendships made online or through gaming. In the peer
relationship literature (particularly social networks) we know there
are distinctions between informal social groups and supportive or
reciprocated friendships (Bollmer et al., 2005; Waldrip et al., 2008),
and that peer and other informants such as teachers tend to have
good reliability in reporting these friendships, particularly for primary
school aged children (Gest, 2006). In this specific context it is possible
parents were more aware of quality and supportive friendships
(particularly for younger children) than usual, as they were spending
prolonged periods of time with their children at home. Whilst
parental reports may not be the most accurate at reporting peer
relationships, they have been used to assess quality friendships in the
past (Sakyi et al., 2015), including the widely used parent reported
version of the SDQ peer-relationships subscale. Another limitation
regarding parental reports is that we did not control for parental
mental health or other factors when deriving trajectories, thus it is
possible that parents' perceptions of their child's mental health might
be influenced by their own mental health (Najman et al., 2000; for
review see De Los Reyes & Kazdin, 2005). Other Co-Space reports
looking at changes in parental mental health symptoms over
10 months of the pandemic found trajectories for parental distress,
anxiety and depression that differed to the ones reported in this
study (Skripkauskaite et al., 2022), suggesting that there might be a
distinction between parental reports of their own versus their child's
problems. Despite its limitations, the SDQ parental report has been
widely used in general population samples and shown to have satis-
factory agreement with child reports (Becker et al., 2004;
Goodman, 2001; Van Roy et al., 2010; Van Widenfelt et al., 2003).
Notably, when there is limited agreement, children and adolescents
tend to report more problems than parents, meaning that problems
could have been underestimated in our study.

In terms of missing data, it is important to acknowledge that
there was a substantial amount of missing data as parents did not
fill out surveys each month. Although we used FIML, a widely
implemented and recommended method to deal with large amounts

of missing data, it is possible that parameter estimates derived
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from the likelihood function might have been biased due to the
volume of missing data, particularly in later timepoints. Missing
data gradually increased throughout the study (see Figure S1); it
increased steeply after the first lockdown when restrictions were
lifted and decreased slightly after the summer months leading up to
the second national lockdown before increasing once restrictions
lifted. Indeed, it is possible that our sample could be biased to-
wards a larger number of parents reporting negative outcomes
during lockdowns or increasing frustrations as the pandemic pro-
gressed into 2021. To the best of our knowledge, only a few fac-
tors influenced attrition (see Appendix S1, Table S1). Specifically,
younger, unemployed, and more distressed parents were more
likely to have missing data at months 6 and 12 of the study.
Although 46.8% (n = 1558) of our sample completed at least 6 time
point surveys (including the Time O survey), we cannot know
whether our results would be generalisable to those who only
completed the survey once or twice.

In terms of our covariate analysis there may be other pandemic
and non-pandemic factors influencing trajectories over and above
those included in this study. Furthermore, we only examined cova-
riates at Time O and thus do not consider any changes to these fac-
tors that might have occurred throughout the pandemic. Lastly, for
pragmatic reasons we included two single-item questions to assess
for parent-child conflict and parental warmth. We suggest inter-
preting these findings with caution until more reliable assessments

can be made.

CONCLUSION

This study provides insight into parent-reported children and ado-
lescent's mental health trajectories during the COVID-19 pandemic.
Most young people experienced low stable trajectories, suggesting
they adapted to major changes to everyday life. However, nearly
one third experienced high stable or increasing mental health dif-
ficulties over 13 months of the pandemic. We examined the asso-
ciation between several individual and family factors with each
trajectory group, however only four factors—having a special
educational need and/or neurodevelopmental disorder, the absence
of having at least one close and supportive friend, parent psycho-
logical distress and parent-child conflict—were consistent across
symptom trajectories when compared to both low and high stable
groups. Our findings suggest that young people with pre-existing
special educational needs or neurodevelopmental disorders were
most at risk of increasing or chronic mental health difficulties,
whilst having at least one good friend to turn to for support was
more likely to buffer young peoples' risk of increasing or persistent
mental health difficulties. These findings underscore the need to
promote social support and positive peer relationships in existing
interventions and enhance targeted interventions to support young
people with complex needs. Indeed, with school closures and social
distancing, many young people were cut off from some of their
main sources of social support, thus re-evaluating the conse-
quences of these measures and seeking alternatives should be a
priority for future national lockdown policy. Similarly, our findings
suggest that parents bore a huge amount of pressure throughout

the pandemic, and those who endorsed elevated levels of
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psychological distress reported more negative trajectories of chil-
dren's mental health. This finding highlights the importance of
prioritising and improving access to psychological support for par-
ents and increasing awareness of existing resources. This study
offers a unique perspective on how known risk and protective
factors were associated with young people's mental health trajec-
tories over a period of prolonged disruption to daily life. Whilst our
findings show that many young people maintained good mental
health, they also help identify vulnerable young people with im-
plications for how we can best support them in the event of

another unprecedented crisis.
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