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Abstract

Natural disasters happen across the world. The
situations are different but the disruption to children's
education and wellbeing is similar. This study focused
on the school context changes caused by the
COVID-19 global disaster, and the impact of these
changes on children's mental health. The aim was
to better understand the associations between any
mental health changes and children's school level of
deprivation and pre-disaster involvement in bullying.
Cross-sectional data were collected from 4316
children aged 6—11years old, from 57 schools across
England and Wales. Data were collected before the
national lockdowns, early 2020, and 3—5 months after
the final return to school, summer 2021, when schools
were operating under a range of context restrictions.
Child data included bullying involvement at school and
health-related quality of life; teacher data included
reports of each child's internalising, externalising
and prosocial behaviours. School-level disadvantage
was determined by the proportion of children in
each school eligible to receive free school meals (an
indicator of family disadvantage). The results showed
that victims of bullying pre-lockdown, and pupils from
schools with a higher concentration of disadvantage,
had significantly reduced externalising behaviours
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once back in the restricted school context. Victims
had also increased their prosocial behaviours. It
is possible that the restricted school context may
have been a relief for the most vulnerable pupils.
This study adds a new phase of understanding to
the global disaster literature and the initial return to
school when the environment is the same but the
context has changed.
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Key insights

What is the main issue that the paper addresses?

The main issue this paper addresses is how impactful a restricted school context
can be on children's internalising, externalising and prosocial behaviours after a
global disaster, especially for the most vulnerable (victims of bullying and those from
schools with a high concentration of disadvantage).

What are the main insights that the paper provides?

The main insights that this paper provides is that by restricting situations in which
certain pupils become most vulnerable (such as whole-school peer interaction) it is
possible to see an improvement in mental health and in some cases, an increase in
prosocial behaviours. Children may feel safer and more seen.

INTRODUCTION

Disruption to education happens frequently across the world; disasters such as hurri-
canes, earthquakes and floods tear through communities rapidly and suddenly (Kousky,
Kousky, 2016), and wars and civil unrest can lead to prolonged transitions and displace-
ment (Islam et al., 2016; O'Brien, 2020). The situations are different but the impact on
children's education and wellbeing is similar: periods of time away from schools, peers
and stability. Owing to the sudden and unplanned nature of these disasters, much re-
search around educational disruption occurs retrospectively or cross-sectionally. The
COVID-19 pandemic also caused major disruptions for children and young people with
global estimates revealing that schools were suspended in 188 countries with over 90%
of young people (1.5 billion) out of education (UNESCO, 2021). The slow development
and prolonged nature of the pandemic, however, allowed for a different approach with
researchers collecting data longitudinally before and during the different stages of pan-
demic restriction and disruption. For many countries across the world, similar restriction
phases were experienced including complete national or state ‘lockdowns’, social distanc-
ing, phased returns to work and school with staggered start times, workdays and minimal
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contact with ongoing ‘track and trace’ and working from home at the report of a localised
positive COVID-19 case.

In the UK, most children spent less than 5months in school between March 2020 and
March 2021 (GOV.UK, 2021a); only vulnerable children and children of pandemic ‘key work-
ers’ were allowed to attend school during that period. During the lockdown phases children
experienced significant changes and restrictions in their daily routines, which may have
negatively impacted their education (Education Endowment Foundation, 2022; National
Foundation for Educational Research, 2022a) and were often associated with increased
internalising (emotional difficulties including symptoms of anxiety and depression) and ex-
ternalising of problems (behavioural difficulties including hyperactivity and aggressive be-
haviours; Rosen et al., 2021). A systematic review using global pandemic data collected
from over 79,000 children between February 2020 and July 2020 found that 18—60% of chil-
dren and young people were scoring above risk thresholds for internalising symptoms (Viner
et al.,, 2022). However, not all children and young people experienced negative impacts
from the pandemic and some actually reported improvement or stability (Guzman Holst
etal., 2023; Soneson et al., 2023). Protective factors for children and young people identified
from investigating a range of disasters including and beyond COVID-19 involved good family
relationships, social support, positive peer relationships and being back at school (Breaux
et al., 2021; Guzman Holst et al., 2023; Lai et al., 2019; Mooney et al., 2021; Terranova
et al., 2009a; Theberath et al., 2022; Wolf & Schmitz, 2023).

Research into local and global education disruption after a disaster often focuses on
the impact of initial schooling loss, short- and long-term attainment and children's wellbe-
ing and mental health (De & Thamarapani, 2021; see Harmey & Moss, 2023). However,
less is known about the impact of ongoing educational disruption on mental health as
children come back to school following a disaster and how this may relate to school re-
strictions school-level disadvantage and pre-disruption peer relationships (e.g. bullying
involvement).

School context change

Returning to school, peer interaction and peer support can be protective factors for children
following a disaster and disruption to education. Yet the pandemic, like other disasters be-
fore it, caused ‘aftershocks’ for the world with ongoing local and national restrictions and
outbreaks (Harmey & Moss, 2023). In the UK, after the final return to school phase in March
2021, the COVID-19 aftershocks resulted in national school context changes: children were
allowed to return to their original school environment, but their daily routines and interactions
were restricted. Whole-school assemblies and activities were cancelled. Classes or year
groups formed ‘bubbles’ (contact with a restricted number of people only), school arrival and
departure times were staggered across the year groups, playtimes and lunchtimes were
restricted to bubble groups only and therefore the ratio of staff to children during these times
increased. This phase of the pandemic provided an unfamiliar—familiar situation and may
have been both settling for some and unsettling for other children.

Peer relationships

During a typical school year, children and young people spend a large proportion of each
day in school with peers. Peer relationships therefore play an important role in identity,
inclusion, wellbeing and social status (Crosnoe & Johnson, 2011). It is therefore unsurpris-
ing that most children will miss their peers and peer interaction during the out-of-school
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transition phase of a disaster and find returning to school and playing with peers a positive
distraction (O'Connor & Takahashi, 2014). However, although peer relationships can be
positive and supportive, there are situations where peer relationships can also be negative
and problematic, for example, through social exclusion or bullying. These negative inter-
actions can lead to an increase in mental health problems and a decrease in self-worth
and quality of life (Christina et al., 2021; Farrington et al., 2012; Prinstein & Dodge, 2008;
Reijntjes et al., 2010; Schoeler et al., 2018). When children moved to remote learning
during the pandemic, there were concerns that this could lead to an increase in cyberbul-
lying, which might be especially harmful owing to the sudden lack of positive peer and
teacher support. However, a recent COVID-19 study surveying almost 35,000 students
aged 10—16years old found that cyberbullying did not increase during the pandemic with
the increased use of technology and the Internet (Repo et al., 2022). This would suggest
that on the whole, the level of peer-victimisation both in-person (as there was no or less
peer contact) and online decreased while children were away from school during the pan-
demic lockdowns.

With a reduction in bullying during the pandemic, it is possible that individuals who
typically experienced peer problems at school will have also experienced a ‘psycholog-
ical buffer’ during the school closures. However, a study looking at changes in bullying
involvement following hurricane Katrina found that bullying after the disaster actually in-
creased amongst children directly impacted, compared with a control sample, with par-
ticular vulnerabilities for those children suffering with post-traumatic stress symptoms
(Terranova et al.,, 2009b). What is unknown is whether the reduction in victimisation
during the COVID-19 lockdowns, combined with the school context and peer-interaction
restrictions when children returned to school, improved wellbeing and mental health for
vulnerable children or whether the stresses children experienced during the COVID-19
lockdowns led to negative peer interactions once back and therefore a worsened wellbe-
ing and mental health for vulnerable children.

School-level disadvantage

Family-level disadvantage has frequently been associated with poorer wellbeing, mental
health and quality of life (Caspi et al., 2000; McDermott et al., 2013). School-level disadvan-
tage — the percentage of pupils in a school who meet a disadvantage criterion such as below
a threshold for family income — has also been found to be influential on a child, with higher
school-level disadvantage resulting in poorer wellbeing, higher rates of school-based vio-
lence and a worsened school climate (Badger et al., 2023; Barnes et al., Barnes et al., 2006;
Bradshaw et al., 2009).

When the pandemic school closures began, schools had to redesign their teaching and
pupil interaction: technology played a substantial role. Indeed, a 2021 survey completed by
over 6000 teachers in England found that schools with limited resources had trouble shifting
to remote learning and that in the most deprived schools, 48% of isolating pupils did not have
access to devices for online learning and class interaction (The Sutton Trust, 2022). In these
situations, pupils became removed from their peers, their teachers and their usual school
context. For children in more disadvantaged schools, this meant removal from a poten-
tially negative school context. While the impact on education has been clear for all children
and especially those at disadvantaged schools (GOV.UK, 2021b; National Foundation for
Educational Research, 2022b), it is unknown whether returning to a restricted school con-
text (smaller groups/bubbles/greater staff-child ratio) may in fact have led to a reduction in
associated negative outcomes for mental health and quality of life for children from schools
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with a high concentration of disadvantage and associated negative climate. In this case, a
restricted school context could have proved to be a protective factor for some children and
young people's mental health.

Current study

This paper focuses on the COVID-19 pandemic phase of children returning to school after
the final country-wide enforced school closure in 2021 in the UK. It considers the unique
interactions between, and outcomes for, children during this restricted school return and
considers how this context change may have affected children's internalising, externalising,
prosocial behaviours (actively supporting and helping others) and health-related quality of
life depending on their school-level disadvantage and self-reported bullying involvement be-
fore the 12 months of COVID-19 disruption. We collected data from 4316 pupils aged 6—11
from four geographical regions in the UK.

Our questions were: (1) have children's internalising symptoms worsened; (2) have chil-
dren's externalising symptoms worsened; (3) has children's prosocial behaviour changed;
(4) has children's health-related quality of life (HRQoL) worsened; and (5) are any changes
observed associated with school-level of disadvantage and/or bullying involvement (as a
bully, victim or bully—victim) pre-lockdown?

METHOD
Design

A longitudinal design was used. For the present study, we used some of the data collected
from the Stand Together Trial, a UK randomised controlled trial examining the effectiveness
of the antibullying intervention KiVa (Clarkson et al., 2022). Data were collected in February
and March 2020 pre-national school closures (time 1), and again between April and June
2021 a few months post-national school closures (time 2). Trial conditions had not been as-
signed at the time of either data collection time points.

Participants

Our sample comprised data from 57 primary schools across four geographic regions in
England and Wales (UK). A total of 4316 children aged 6—11years old (UK school year
groups 3—6) participated: females =48.6%; mean age pre-national school closures=8years
6 months (SD=0.97 years)—age 6 =0.13%, age 7=15.8%, age 8=33%, age 9=32.5%, age
10=18.4%, age 11=0.13%, age not reported =8.4%.

Measures
School-level socio-economic disadvantage
This study focused on school-level disadvantage defined as the percentage of children in a

school eligible to receive free school meals (eFSM)—an indicator of socio-economic disad-
vantage. Free school meal eligibility data are available on a statutory basis to children from
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families who receive certain income-based government benefits. Schools in this study had
a pre-national school closure average eFSM of 16.3% (SD=15.4). The percentage eFSM
variable was used as a continuous variable for the statistical analysis.

School size

School size was measured as the total number of pupils in years 3-5 (aged 6—10; baseline
year groups) per school. Schools in this study had an average of 187.2 pupils (SD=104.6)
and a range of 42—-366 pupils per school pre-national school closures. This variable was
used as a continuous variable.

Internalising, externalising and prosocial behaviours

The Teacher Strengths and Difficulties Questionnaire (TSDQ; Goodman, 1997), a brief be-
havioural screening questionnaire, was completed by class teachers for each of their pupils
pre- and post-national school closures. The questionnaire asks teachers to provide ‘answers
on the basis of the child's behaviour over the last six months or this school year’. The TSDQ
has 25 questions covering five dimensions: emotional symptoms, peer relationships, conduct
problems, hyperactivity/inattention and prosocial behaviour. Each question was scored from
0 (not true) to 2 (certainly true) with higher scores indicating greater levels of problem with the
exception of the prosocial dimension where higher scores indicate higher levels of prosocial
behaviour. Scores from the five emotional symptoms questions and the five peer problems
questions were combined to make an internalising behaviour score with a range of 0-20.
Scores from the five conduct problem questions and the five hyperactivity/inattention ques-
tions were combined to make an externalising behaviour score with a range of 0-20. The five
prosocial behaviour questions were combined to make a prosocial behaviour score with a
range of 0—10. The three totals were used independently as continuous variables. In the case
of missing responses, data for all five scales was pro-rated according to the TSDQ guidance
(www.sdginfo.org): if three items were present the additional two items were pro-rated. If three
or more items were missing, the data for that child in that variable analyses were excluded.

Health-related quality of life

The Child Health Utility 9D Index (CHU-9D, Stevens, 2009, 2010) was completed as a
HRQoL measure by children themselves pre- and post-national school closures. It consists
of nine questions, and each is scored from 1 to 5. The questions asked about feeling (1) wor-
ried, (2) sad, (3) pain, (4) tired and (5) annoyed, and experience of (6) schoolwork, (7) sleep,
(8) daily routine and (9) joining in activities. Responses from all nine questions are weighted
and transformed into a unity value running from 0.33 to 1, with 1 representing full health
(Stevens, 2012). In the case of missing responses, the following rule was applied: if one item
was missing, the data for that child in that variable analyses were excluded.

Victimisation and bullying perpetration
The Olweus Bullying and Victimisation Questionnaire (OBVQ; Olweus, 2006) was com-

pleted by the children pre- and post-national school closures. Scores were used to catego-
rise each child's bullying involvement into one of the four possible categories: bully, victim,
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bully—victim and not involved. A total of 22 questions were asked, of which 20 were used to
create the dichotomous variables used in our analyses: 10 questions indicating having bul-
lied someone and 10 indicating having been victimised. Children were able to omit any ques-
tion by indicating that they ‘would rather not say’. Questions were scored 1-5 where 1=it
hasn't happened, 3=two or three times a month and 5=several times a week. For catego-
risation purposes, we followed the literature (Solberg & Olweus, 2003) whereby a child had
to answer ‘two or three times a month’ or more often to at least one of the 10 bully perpetra-
tion questions to be classified as a perpetrator of bullying. The same rule was applied when
categorising a victim from the 10 victimisation questions. To be classified as a bully—victim
(an individual who both perpetrates bullying and is bullied themselves), a child had to answer
‘two or three times a month’ or more often, on at least one of the 10 bully perpetration ques-
tions and one of the 10 victimisation questions. Children who never answered ‘two or three
times a month’ or more often, on any of the 20 questions were classified as ‘not involved'.
For our analyses with the OBVQ classification, we excluded individual participants who had
missing data or who had responded with the ‘Prefer not to say’ option on 50% or more of the
OBVQ questions about being bullied and 50% or more of the OBVQ questions about bullying
others. After considering practical guidelines regarding missing data (Newman, 2014), we
applied the 50% criterion to be able to make rigorous classifications while still maximising
the number of participants we could include. Following this procedure, we created dichoto-
mous variables for each category (bully, victim, bully—victim, and not involved) where we
recorded whether a student was a member of this category. Given the classification method,
these categories were exclusive (children could not be in more than one group).

Procedure

At both time points, researchers attended the primary schools in person. They collected the
Stand Together child data in one session as a whole class with children completing data
collection on electronic tablets and teachers filling in paper questionnaires in 2020 and ei-
ther paper or electronic questionnaires in 2021. For the current study, only the OBVQ and
CHU-9D data were used from the children, and the TSDQ data from the teachers.

Data analysis

Children who had pre- and post-national school lockdown data and children who only had pre-
national school lockdown data have been included. Generalised linear mixed models (GLMM)
allowed for missingness in one time point to remain in the model and used maximum likelihood
estimates. As the GLMM is a multilevel model to account for the dependency of observations
for individuals repeated measures and clustering within schools, time (level 1) will be nested
within individual (level 2) and individual nested within school (level 3): a three-level GLMM.
Each model will dummy code time as ‘0’ for time 1 and ‘1’ for time 2. The following covariates
are included at level 2 (individual): age and sex. At level 3 (school), school size is included.
Residual plots for model fit are included in Supplementary Materials, Figures S1-S4.

For completeness, Little's MCAR test was also calculated: y° (187)=3421, p<0.001. A
known source of missingness occurred owing to complications from the lockdowns: data
were collected from children in years 3—5 until the first national school lockdown. We re-
started data collection in 2021 (the next academic year) and data were again collected
from children in years 3—-5. However, in 2021, year 6 data were collected from two of the
four geographic regions (children who had been in year 5 for the 2020 data collection) to
enable linking with the prior year 5 data. As the age covariate is included in the model,
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we have an indicator of which children fall into this category; it is plausible that data were
missing-at-random. We included a missing data analysis using pooled estimates from mul-
tiple imputations on 20 datasets for completeness (following recommendations by Van
Buuren, 2018), and the analysed results were pooled following the rules of Rubin (1996).
Trace plots (Figures S5 and S6) were also generated to assess convergence and pooled re-
sults included in supplementary files for a comparison with the primary analysis (Table S5).

All analyses used R statistical software (R Core Team, 2021) with the R packages ‘Ime4’,
‘gimmTMB’ (Brooks et al., 2017) and ‘Performance’ (Liidecke et al., 2021).

Our analyses were pre-registered: www.osf.io/p7nrm. Our analysis plan stated the use of
linear mixed models (LMM) to investigate all of our questions, but we found that the residual
distributions indicted some level of heterogeneity, potentially owing to the skew in distri-
bution of the TSDQ data. We fitted the models changing to a GLMM using a log function
(Poisson) to improve estimates and shrink standard errors. For the CHU-9D data, the scores
range between 0 and 1, so we used GLMM with beta distribution to account for this range
limitation (Hunger et al., 2012). Given that we pre-registered the LMM approach, the LMM
analyses can be found in the supplementary data and are reported in this paper if there was
a difference between the LMM and GLMM outcomes.

The inclusion of bullying involvement roles was not originally included in the pre-
registration, but the inclusion was decided before any data were accessed or analysed. Any
significant bullying involvement group differences were investigated further as an explor-
atory step using Tukey's post-hoc contrasts.

RESULTS
Demographics

All study demographics, both pre- and post-lockdown, can be found in Table 1.

Externalising behaviours

We found a significant reduction in overall teacher-reported externalising behaviours pre- to
post-national school closures (rate ratio, RR=0.92; standard error, SE=0.02; p<0.0001),
when controlling for age, school size and sex (see Step 1 in Table 2). Males were reported
to have higher levels of externalising behaviours pre-lockdowns (RR=0.42, SE=0.02,
p<0.0001), but the reduction of these behaviours across time remained consistent between
the sexes. There was some discrepancy between the statistical models on the age adjust-
ment, with the GLMM showing externalising behaviours reducing for every age category
increased (older children showed fewer externalising behaviours; RR=0.93, SE=0.03,
p=0.008), but any reduction remained consistent between the age categories. However,
this effect was not found in the LMM (=-0.14, SE=0.08, p=0.06).

Externalising problems, bullying involvement and disadvantage

In step 2 of the GLMM, we included bullying involvement roles and school level eFSM (disad-
vantage) covariates and interactions with time (see Table 2). We found significant differences
between the not involved reference condition and the three bullying involvement roles who each
showed higher levels of externalising behaviours: bully (RR=1.67, SE=0.42, p=0.04); bully—
victim (RR=1.27, SE=0.14, p=0.03); and victim (RR=1.26, SE=0.10, p=0.01). When Tukey
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TABLE 2 Model estimates and SE for TSDQ externalising behaviours. A three-level GLMM with time as
level 1, individual variables (age and sex) as level 2 and school-level variable (school size) as level 3.

Step 1: three-level GLMM Step 2: Extended three-level GLMM
Coefficient Incidence rate ratios SE Incidence rate ratios SE
Intercept 6.80*** 1.70 5.55** 1.45
Time 0.92*** 0.02 1.03 0.05
Age 0.93** 0.03 0.94* 0.02
School size 1.00 0.00 1.00 0.00
Sex 0.42*** 0.02 0.43*** 0.02
Bully 1.67* 0.42
Bully—victim 1.27* 0.14
Victim 1.26* 0.10
eFSM 1.02%** 0.00
Bully xtime 0.86 0.13
Bully—victim xtime 1.05 0.07
Victimxtime 0.87** 0.05
eFSMxtime 0.99*** 0.00
o? 0.41 0.41
To0 1.25p, 1.20pp

0.044, 0.03¢p
ICC 0.76 0.75
N 2344, 2344, 5

30gpp 30gpp
Observations 4116 4116
Marginal R%/conditional R>  0.106/0.784 0.115/0.779

Note: ***p < 0.001; **p < 0.01; *p < 0.05.

Abbreviations: eFSM, eligible to receive free school meals; GLMM, generalised linear mixed models; ICC, intraclass correlation
coefficient; SE, standard error; TSDQ, Teacher Strengths and Difficulties Questionnaire; 0'2, population variance; z,,, between-
subject variance.

post-hoc tests were conducted, only a significant difference between victim and not involved
groups was found (currently in Supplementary File, Table S1). In addition, and reflecting the
post hoc contrasts, the victim xtime interaction revealed a significant reduction in externalising
behaviours in self-reported victims, from pre- to post-national school lockdowns (RR=0.87,
SE=0.05, p<0.01) in stage 1 of the model. This effect disappeared when eFSM and bullying
involvement were included. Schools with higher levels of deprivation were tentatively found to
have higher levels of reported externalising behaviours of their pupils (RR=1.02, SE<0.01,
p<0.001). However, we found a significant eFSM x time interaction which suggests that pupils
from schools with higher levels of disadvantage were also more likely to show a reduction in
externalising behaviours from pre- to post-closures (RR=0.99, SE <0.01, p<0.001). The mag-
nitude of effects may reflect the size of the sample facilitating detection of small effect sizes. No
other effects of interactions were found to be significant.

Internalising behaviours

Similar to externalising behaviours, we found a significant reduction in reported internalising
behaviours pre- to post-national school closures (RR=0.91, SE=0.02, p<0.0001; see Table 3)
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TABLE 3 Model estimates and SE for TSDQ internalising behaviours. A three-level GLMM with time as
level 1, individual variables (age and sex) as level 2 and school-level variable (school size) as level 3.

Step 1: three-level GLMM Step 2: Extended three-level GLMM

Incidence rate
Coefficient ratios SE Incidence rate ratios SE
Intercept 3.10*** 0.79 2.44** 0.68
Time 0.91*** 0.02 0.95 0.06
Age 0.97 0.03 0.97 0.03
School size 0.999* <0.001 1.00** <0.001
Sex 1.00 0.05 1.00 0.05
Bully 1.31 0.48
Bully—victim 0.91 012
Victim 1.11 0.10
eFSM 1.02** 0.01
Bully xtime 0.82 0.19
Bully—victim x time 1.19* 0.10
Victim xtime 0.99 0.06
eFSMxtime 1.00 <0.001
o? 0.45 0.45
Too 117 116,

0.07¢p 0.0545
ICC 0.73 0.73
N 2344, 2344,

30sip 30sip
Observations 4116 4116
Marginal R?/conditional R? ~ 0.014/0.738 0.029/0.737

Note: ***p < 0.001; **p < 0.01; *p < 0.05.

Abbreviations: eFSM, eligible to receive free school meals; GLMM, generalised linear mixed models; SE, standard error;
ICC, intraclass correlation coefficien; TSDQ, Teacher Strengths and Difficulties Questionnaire; 6°, population variance; 7y,
between-subject variance.

when controlling for age, school size and sex. There was some discrepancy between the sta-
tistical models on the school size adjustment, with the GLMM finding a significant reduction
in reported internalising behaviours pre-closures as schools increased in size (RR=0.999,
SE=<0.001, p=0.0343). However, this was not found in the LMM (#=-0.003, SE=0.002,
p=0.16) and probably reflects the size of sample facilitating detection of small effect sizes.

Internalising behaviours, bullying involvement and disadvantage

In step 2 of the GLMM, we included the bullying involvement roles and school level eFSM
(disadvantage) covariates and interactions with time (see Table 3). We found that time be-
came non-significant (RR=0.95, SE=0.06, p=0.45) but that disadvantage was significant
(RR=1.02, SE=0.01, p<0.002). Similar to externalising behaviours, it seemed as though
schools with higher levels of disadvantage were found to have higher levels of reported
internalising behaviours. However, unlike externalising behaviours, any change in reported
behaviour remained consistent across school level disadvantage. The bully—victim xtime
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interaction revealed a significant increase in internalising behaviours in self-reported bully—
victims, from pre- to post-national school closures (RR=1.19, SE=0.10, p<0.04) compared
with those in the not involved group. No other interaction effects were found to be significant
(Supplementary File, Table S2).

Prosocial behaviours

We found a significant reduction in reported prosocial behaviours pre- to post-national
school closures for the conditional LMM (=-0.17, SE=0.05, p<0.01) but not in the GLMM
(RR=0.98, SE=0.01, p<0.15; see Table 4) when controlling for age, school size and sex.
This mixed evidence from both models probably reflects the insufficiency of the LMM to
deal with departures from normality in the residual distribution, so we conservatively con-
sider there to be no change over time. We found a sex difference, with females having
significantly higher prosocial behaviours compared to the males pre-closures (RR=1.16,
SE=0.01, p<0.0001).

TABLE 4 Model estimates and SE for TSDQ prosocial behaviours. A three-level GLMM with time as level 1,
individual variables (age and sex) as level 2 and school-level variable (school size) as level 3.

Step 1: three-level GLMM Step 2: Extended three-level GLMM
Coefficient Incidence rate ratios SE Incidence rate ratios SE
Intercept 7.09*** 0.43 7.07*** 0.56
Time 0.98 0.01 0.96 0.03
Age 1.00 0.01 1.00 0.01
School size 1.00 0.00 1.00 0.00
Sex 1.16%* 0.01 1.15%** 0.01
Bully 0.88 0.14
Bully—victim 0.90 0.06
Victim 0.92* 0.03
eFSM 1.00 0.00
Bully x time 0.97 0.10
Bully—victim xtime 0.97 0.04
Victim xtime 1.05* 0.03
eFSMxtime 1.00 0.00
o? 0.12 0.12
%00 0.00pp 0.00p5

0.01p 0.01p
ICC — —
N 2344, 2344,

30gp 30gpp
Observations 4116 4116
Marginal R?/conditional R>  0.059/NA 0.074/NA

Note: ***p < 0.001; **p < 0.01; *p < 0.05.

Abbreviations: eFSM, eligible to receive free school meals; GLMM, generalised linear mixed models; ICC, intraclass correlation
coefficien; SE, standard error; TSDQ, Teacher Strengths and Difficulties Questionnaire; 62, population variance; z,,, between-
subject variance.
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Prosocial behaviours, bullying involvement and disadvantage

In step 2 of the GLMM, we included the bullying involvement roles and school level eFSM
(disadvantage) covariates and interactions with time (see Table 4). We found that time
remained non-significant (RR=0.96, SE=0.03, p=0.24) and sex remained significant
(RR=1.15, SE=0.01, p<0.0001). Although a victim effect was observed in the model, after
Tukey post-hoc comparisons with correction for multiple comparisons this did not show a
statistically significant effect (Supplementary File, Table S3). The victimxtime interaction
revealed a significant increase in prosocial behaviours in self-reported victims, from pre- to
post-national school closures (RR=1.05, SE=0.03, p=0.015) compared with those in the
not involved group. No other interaction effects were found to be significant.

Health-related quality of life

We found mixed evidence for the change in HRQoL between time points. The LMM indi-
cated a significant time effect (§=-0.01, SE<0.01, p=0.04) despite the small magnitude
of the estimate; however, the beta-distributed GLMM showed no evidence of change (exp
()=0.96, SE=0.02, p>0.05, see Table 5). Age was found to be a predictor in the GLMM
(exp (8)=0.96, SE=0.01, p<0.01), whereby a one-year increase in age from the average
age is associated with a 4.5% decrease in HRQoL scores.

Health-related quality of life, bullying involvement and disadvantage

In step 2 of the GLMM, we included bullying involvement roles and school level eFSM
(disadvantage) covariates and interactions with time (see Table 5). We found a time effect
(exp (B)=0.83, SE=0.05, p<0.01) whereby the HRQoL reduced from pre- to post-national
school closures. Additionally, we found that self-reported bully—victims and victims had sig-
nificantly lower levels of HRQoL compared to those in the not involved group (exp (8)=0.52,
SE=0.07, p<0.001 and exp (#)=0.54, SE=0.04, p<0.001 respectively). Following Tukey
post-hoc tests, additional significant difference between bully—victim and bully, and victim
and bully groups was found (Currently in Supplementary File, Table S4). No other interaction
effects were found to be significant.

DISCUSSION

We have five main findings. First, all children regardless of bullying involvement reported
that their health-related quality of life was worse after the school closures, however perhaps
unsurprisingly, victims and bully—victims reported lower levels of health-related quality of
life before the school closures compared to those not involved in bullying. Second, when
children returned to school after the pandemic school closures, teachers overall reported
the same level of school-based prosocial behaviours but fewer internalising symptoms and
externalising behaviours. Third, although self-reported victims, bullies and bully—victims had
higher levels of externalising behaviours pre-school closures, victims were found to have
significantly reduced these behaviours and increased their prosocial behaviours once back
in the restricted school context. Fourth, although teachers in more disadvantaged schools
reported more internalising and externalising behaviours in pupils pre-closures compared to
those from less disadvantaged schools, they also reported that externalising behaviours had
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TABLE 5 Model estimates and SE for Child Health Utility 9D (CHU-9D). A three-level GLMM with time as
level 1, individual variables (age and sex) as level 2 and school-level variable (school size) as level 3.

Step 1: three-level GLMM Step 2: Extended three-level GLMM
Coefficient Estimates SE Estimates SE
Intercept 7.48*** 1.11 9.52%** 1.58
Time 0.96 0.02 0.83** 0.05
Age 0.96** 0.01 0.94** 0.01
School size 1.00 0.00 1.00 0.00
Sex 0.99 0.03 0.97 0.03
Bully 1.25 0.39
Bully—victim 0.52*** 0.07
Victim 0.54*** 0.04
eFSM 1.00 0.00
Bully xtime 0.69 0.14
Bully—victimxtime 0.98 0.09
Victim xtime 1.06 0.06
eFSMxtime 1.00 0.00
62 — —
%00 017pp 0.12pp

0.01g5 0.01g5
ICC 1.28 1.43
N 19315 193155

30gpp 30gpp
Observations 2824 2824
Marginal R%*/conditional R>  0.015/1.276 0.468/1.230

Note: ***p < 0.001; **p < 0.01; *p < 0.05.

Abbreviations: eFSM, eligible to receive free school meals; GLMM, generalised linear mixed models; ICC, intraclass correlation
coefficien; SE, standard error; 62, population variance; z,,,, between-subject variance.

significantly reduced once back in the restricted school context. Fifth, bully—victims were
reported to have significantly increased internalising behaviours once returned to school.

HRQoL and mental health

Although all children reported a worsened HRQoL when they returned to school after the
pandemic closures, they seemed to show improved mental health. It is possible that the dis-
ruption to their routines that saw increased psychological problems in other studies during
the pandemic (e.g. Rosen et al., 2021) and was reflected in their worsened HRQoL score
in this study, started to settle once back in school. Disruption may have started to settle
after a few months but had not reverted: usual school routines were not back to normal yet
with distancing between classes and staggered drop-offs, pick-ups and break times, which
children can find unsettling. However, as with other disasters, being back in the routine of
seeing friends and receiving social support, albeit in restricted measures, may have been
enough to not only stabilise but also increase their overall mental health (Lai et al., 2019;
Mooney et al., 2021). Reflecting back on previous disaster research, it is perhaps not sur-
prising that we found that, although a restricted context compared with pre-closures was
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experienced, this return to school may have been an exciting and enjoyable experience for
many children who until then had had far fewer social interactions while at home (O'Connor
& Takahashi, 2014). It is also possible that peer and social situations that may previously
have caused strains on children's wellbeing and mental health were lessened owing to the
restricted interactions at school. Recent pandemic research has shown that pupils transi-
tioning from primary to secondary school during the restrictions reported a more positive
experience than expected owing to being sheltered from many aspects of the transition that
had originally concerned them (Saville et al., 2024). Bubble groups and restricted interaction
with the wider school afforded pupils a chance to settle in more gradually.

Relief for the most vulnerable

The idea that a restricted school context may impact children's mental health also plays into
both findings that self-reported victims of bullying and children from schools with a higher
concentration of disadvantage had reduced levels of externalising behaviours once returned
to school, and that victims of bullying showed increased levels of prosocial behaviours. Our
pre-closure results mirrored that of previous studies whereby children from more disadvan-
taged schools and victims of bullying showed higher levels of psychological problems (Badger
et al., 2023; Barnes et al., Barnes et al., 2006; Bradshaw et al., 2009). However, potentially
as a result of the change in school context owing to the pandemic, children from more dis-
advantaged schools and victims of bullying had improved mental health status. In this post-
school closure restriction phase, children had fewer interactions across their schools and the
staff to child ratio increased during playtimes and lunchtimes. This would naturally limit the
amount of violence, bullying and negative peer interactions: the new school context felt safer.
Our results showed that victims of bullying and children from more disadvantaged schools
demonstrated significantly fewer conduct problems and less hyperactivity/inattention than
those not involved in bullying and those from less disadvantaged schools. Previous literature
is mixed regarding negative peer interactions and size of class or school (Olweus, 1991;
Whitney & Smith, 1993; Wolke et al., 2001) but our results clearly show that in this restricted
school context with fewer peer interactions, victims of bullying and children from more disad-
vantaged schools showed fewer behavioural problems: children felt safer and felt seen when
the situations in which most violence, peer conflict and bullying are known to take place,
were altered. In these instances, many children were able to enjoy the return to peer interac-
tion (O'Connor & Takahashi, 2014) without the negative consequences. There was less need
for counterattacks and defensive actions. It is, therefore, perhaps unsurprising that victims of
bullying also increased in their prosocial behaviours towards their peers. Instead of feeling
targeted, excluded or defensive, a better connection to the (restricted) school situation and
less victimisation meant that children perhaps felt more open to helping their, now seemingly
kinder, peers (Raskauskas et al., 2010).

Bully—victims and internalising behaviours

Interestingly, bully—victims had a reported increase in their internalising behaviours in this
restricted school context. Bully—victims are a complex group of individuals who both bully
others and are bullied themselves. They are known to struggle more with social adjustment
and emotional regulation (Olweus, 1999) and are more at risk of psychosocial problems
owing to their mixed profile (Fekkes et al., 2004). Although the restricted peer interactions
and increased staff to child ratio will have limited the amount of negative peer interaction
they are likely to have experienced, it may also have displaced these individuals in their
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social position within their class and their school. Indeed, high status can be gained from
bullying (van de Ploeg et al., Van der Ploeg et al., 2020) and can result in being influential
and popular amongst peers (Dijkstra et al., 2013). Their victimisation will have lessened but
so will their social status gained from bully perpetration. It is possible that this change in
their social standing left them uncertain of their place in this new context, which may have
resulted in an increase in anxiety, unsettled peer relationships and enhanced emotional
symptoms. Owing to their complex profiles and emotional instability, bully—victims may also
have had higher levels of internalising problems over the pandemic period compared with
others. Thus, while their internalising problems may have been reducing (like the other chil-
dren), they may still have had higher levels at the time of testing.

Limitations

The COVID-19 pandemic saw a shift towards online surveys as often the only means by
which to collect data and track the pandemic impacts. Although many of these data pro-
vided valuable insights, there were some instances of over-estimates regarding the nega-
tive long-term impacts of the pandemic on children's wellbeing and educational attainment
owing to methodological quality or limitations (International Public Policy Observatory, 2021).
Although this study's methodology and approach is thorough and cautious and it had a good
sample size, there are some limitations to consider. First, the TSDQ was completed by teach-
ers for each of their pupils. Although this is a well-used measure, it asks teachers to base
their answers on each child's behaviour over the past 6 months or that academic school year.
This is not a problem for the pre-lockdown responses but could cause some inaccuracies
for the post-lockdown responses. At the time of follow-up data collection (April-June 2021),
teachers would only have seen their pupils’ behaviours in person approximately 4—6 months
non-consecutively since the start of the academic year in September 2020. Second, as chil-
dren often move to a new class in a new academic year, they also get a new teacher. This
meant that in the majority of cases, different teachers completed the TSDQs for each pupil
across the two time points (although many of the teachers remained the same within the
schools, they had a different class at time 2). Third, children's self-reporting on the OBVQ of
their bullying involvement may have either under- or over-reported roles owing to recall error
(a timeframe ‘over the past 3 months’) and fear of getting into trouble. Finally, the percentage
of those categorised as bullies and bully—victims was small (1 and 7%, respectively), which
therefore limits the strength of interpretation for those involvement roles.

CONCLUSION

Our study adds a new phase of understanding to the global disaster literature and the initial
return to school when the environment is the same but the context has changed. It mirrors
previous disaster literature showing that children's mental health suffers when away from the
social support of, and enjoyment with, peers and teachers and improves on return. However,
uniquely, it also shows how a restricted school context may be a relief for the vulnerable:
victims of bullying and those from schools with a higher concentration of disadvantage.
Restricted school context involving fewer peer interactions, withdrawal from whole-school
climate and a higher staff-to-child ratio may have led to improvements in mental health over-
all although whether this would remain the case ongoing is yet to be determined. With more
research into the impact of restricted school context on children's mental health and wellbe-
ing it is possible that schools with poorer school climates and higher rates of poor mental
health might consider some form of school-level restriction such as reducing the number of
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children during any one play or lunchtime, or by either increasing the staff-to-child ratio dur-
ing these times or by making staff more visible to give the impression of a more ‘seen and
safe’ environment.
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