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ARTICLE INFO ABSTRACT

Keywords: Background: Evidence of the negative impact of school absence and exclusion on children and young people’s life
Absence trajectories has been growing but relevant population-based studies including suicide adjusted for history of
Attenqance mental health conditions are scarce. We aimed to examine the associations between suicide and school absence
ED;;iiulslir;l;age and exclusion.

School pupil Methods: We linked routinely collected electronic education and health data for pupils in Wales, UK during 2012/
Suicide 13-2018/19 school years. We identified pupils who were persistently absent or excluded from school and fol-

lowed them up to identify suicide deaths to 31/12/2021. Firth logistic regression was used to evaluate adjusted
odd ratios (aORs) of suicide mortality.

Results: Respectively, 8.6 % and 4.3 % of pupils (N = 584,394) had records of persistent absence and exclusion
from school. 123 pupils died by suicide in the cohort (21.0 per 100,000 persons). Adjusted odds ratios for suicide
were 2.3 (95 % CI: 1.5-3.7) following exclusion but non- significant for persistent absence (1.0; 95 % CI:
0.6-1.7). Other indicators for suicide were male sex, age > 10 years, history of self-harm, high levels mental
health comorbidity, autistic spectrum disorders and drug use.

Limitations: Relatively low numbers of suicide deaths reduced statistical power. There was no stratification of
absence and exclusions into categories based on their nature or causes.

Conclusions: Long-term strategies to support those excluded from school, addressing their social, emotional and
medical, needs should be implemented given their heightened risk of future suicide. Attendance data, routinely
collected by schools, has potential to be developed as an indicator of unmet need.

1. Introduction

Suicide is the fourth most common cause of death for children and
young people (CYP) aged between 15 and19 years old globally and is an
important public health concern (World Health Organization, 2021).
Rates of suicide for the CYP aged 15-19 and 20-24 increased respec-
tively from 4.0 to 6.4 and from 8.6 to 11.0 per 100,000 UK population
from 2011 to 2021 (Office for National Statistics, 2022). Previous self-
harm is one of the strongest risk factors for suicide, but several socio-
demographic, bio-psycho-social, and environmental risk factors have

also been identified (Hawton et al., 2012; Marchant et al., 2017). They
include male sex, low socioeconomic status, pre-existing mental health
issues particularly depression, substance misuse, impulsivity, genetic
factors (Docherty et al., 2020; Mullins et al., 2022), exposure to suicidal
behaviours, childhood adversity (Hawton and van Heeringen, 2009;
Turecki and Brent, 2016), and availability/access to the means of suicide
(Hawton, 2007).

School is a crucial environment for the social and emotional devel-
opment of CYP and can foster connection in a community outside of
their families (Kidger et al., 2012). Poor school attendance not only
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disrupts learning but also hampers this development. It may result in
loneliness, social isolation and a lack of belongingness, and the conse-
quences are long-term (Samaritans Cymru, 2019; Shaw et al., 2021).
School absence (absence from school for any reason, authorised or
unauthorised, such as sickness, refusal, truancy) and exclusion (absence
from school due to a decision made by the school) are the two categories
of attendance problems experienced by school-age pupils (Epstein et al.,
2018; Heyne et al., 2019; John et al., 2022). Reasons underlying school
absence/exclusion are multifaceted ranging from physical health issues
to personal or parental mental health issues, bullying, abuse and be-
haviours (Epstein et al., 2020; Ford et al., 2018; Paget et al., 2018). A
recent study linking school attendance and clinical data for the Wales
population demonstrated that pupils (aged 7-16 years) who had neu-
rodevelopmental disorders, mental health conditions or who self-
harmed before the age of 24 were more likely to be absent or
excluded from school. There was a strong association between poor
attendance and self-harm (John et al., 2022). Similarly, a recent sys-
tematic review and meta-analysis showed that risks of suicidal ideation
and self-harm was increased by 1.2 and 1.4 respectively in pupils who
were absent from school (Epstein et al., 2020).

Accumulating evidence suggests that pupils who experience persis-
tent absence or exclusion have poor connectedness, experiences, and
negative attitudes towards school (Epstein et al., 2018). Their future
trajectories in life are affected with absence/exclusion associated with
poor educational attainment (Department for Education, 2016; Smerillo
etal., 2018), unemployment, poverty, violence, injury, substance misuse
and several mental health problems in adulthood (Egger et al., 2003;
Epstein et al., 2018; Kearney, 2008).

An association between absence and exclusion and suicide has been
demonstrated in the literature but studies are small, focused solely on
males and do not adjust for mental health conditions. A 30-year follow-
up study of males in a 1953 Swedish birth cohort showed risk of suicide
was increased for males absent from school for reasons other than illness
and participants reported feelings of loneliness and social isolation
which were seen as indicators of poor school integration (Rojas and
Stenberg, 2010). An England and Wales study reported the crude suicide
rate of a small sample of male pupils who had been excluded from school
(N = 215) was >17 times higher than children of the same age not
excluded (Pritchard and King, 2000). A more recent thematic review of
34 CYP (10-17 years) in Wales who died by suicide between 2013 and
2017 highlighted poor attendance and/or exclusion in over a third of
those included (John et al., 2019).

In order to address the lack of current quantitative population level
evidence on suicide following school absence/exclusion, we aimed to
examine this risk for pupils in Wales during the 2012/13-2018/19
school years. We linked population-based routinely collected data on
education, socio-demographics, primary and secondary healthcare, and
death registration to extract school attendance and exclusions, clinical
diagnoses, and mortality statistics at a person level. We hypothesised
that school absence and exclusion are associated with elevated risks of
suicide after adjusting for covariates. We also explored exposure-
response relationship for suicide and absence/exclusion.

2. Methods
2.1. Ethical approval

Ethical approval was granted from the Secure Anonymised Infor-
mation Linkage (SAIL) (www.saildatabank.com) Information Gover-
nance Review Panel, an independent body consisting of a range of
government, regulatory, and professional agencies (approval number
0667).
2.2. Study design, participants and settings

This study was a population-based, retrospective, electronic cohort
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study. We extracted data from the population of about 3.2 million in
Wales, UK. We included pupils enrolled in state-funded schools during
the 2012/13-2018/19 school years (between 1st September 2012, and
31st August 2019) aged 4-16 years (16 years being the school leaving
age in the UK) from the Education Wales dataset (EDUW) who had
primary and secondary care linked data. We included pupils with no
conflicting data in the EDUW that pointed to a many-to-one corre-
spondence between the anonymised linkage field and the internal pupil
identification number (Fig. 1). A pupil’s cohort entry date was the year
of the latest date of first appearance in the linked EDUW dataset or the
1st September 2012 while cohort exit was the year of the earliest date
leaving the EDUW dataset or 31st August 2019. The cohort duration for
each pupil was the years between entry and exit which included those
with one year of Wales residency. The follow-up time was the earliest
date of suicide outcome before or on 31st December 2021, moving out of
Wales or death and the observation period for each pupil was from the
cohort entry to the maximum follow-up time for suicide outcomes.

2.3. Data source and procedure

We extracted and linked individual-level data via the Adolescent
Mental Health Data Platform (ADP), an international data platform that
supports mental health research in children and young people (https://a
dolescentmentalhealth.uk/Platform). Which included using datasets
from the SAIL Databank(www.saildatabank.com), a trusted research
environment of routinely collected health and education datasets for the
population of Wales anonymised for research purposes.

Data linkage between database were performed by matching unique
anonymised linkage field identifier (ALF) across datasets. This was
conducted via the National Health Service Wales Informatics Service.
We included individuals whose data were either deterministically linked
or probabilistically linked with matching score of >0.9 (Ford et al.,
2009; Lyons et al., 2009).

To create the cohort of school pupils, we used the EDUW dataset in
SAIL then linked the EDUW dataset to the following datasets: the Gen-
eral Practice Database (primary care), Outpatient Appointments Dataset
(outpatient hospital appointments) the Patient Episode Database for
Wales (inpatient hospital admissions), the emergency department
dataset (accident and emergency department attendances), Welsh De-
mographic Service and the Annual District Death Extract (ADDE) ob-
tained from the Office for National Statistics (ONS) (Fig. 1). See
description in Suppl. Table 1.

2.4. Measures

2.4.1. Outcome

We identified individuals who died by suicide from the ADDE dataset
via previously used (John et al., 2020) International Classification of
Diseases version 10 (ICD-10) codes for underlying cause of death,
documented in the medical certificate of cause of death. Detailed code
lists are available in the HDRUK Gateway (https://phenotypes.healthda
tagateway.org). Suicide was defined as individuals who died by inten-
tional self-harm (if aged over 10 years) and undetermined intent (if aged
over 15 years) (Office for National Statistics, 2018). Some deaths that
were classified as accidental poisoning or hanging were classified as
suicide after clinical review (detailed codes lists are described in the
concept library) and these possible suicide deaths were included in a
sensitivity analysis (Gunnell et al., 2013).

2.4.2. Exposures and other covariates

2.4.2.1. Persistent absence. The definition of persistent absence varies
across locations and time. We used the Welsh government’s definition
relevant at the time: a pupil absent for at least 20 % of eligible sessions
(Welsh Government, 2020a). For each pupil, we calculated the
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The Education Wales dataset
(with no conflicting many-to-one
correspondence between anonymised linking
field and identifier of education dataset)

N =1,146,595

— no data within school

A 4
Within school years 2012/13-2018/19*
(with data of sex and age)

N = 591,631

554,964 excluded with

years 2012/13-2018/19

—> Data linkage D
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Welsh Demographic Service
General Practice Database
Patient Episode Database for Wales
Outpatient Appointments Dataset
Emergency Department Dataset
Deaths register datasets
N = 5,646,872

7,188 excluded with <

v

1 year residence in
Wales

N = 584,443

[ Wales residency for at least one year 1

49 excluded with

v

impossible age at
cohort entry

The study cohort
N = 584,394

Persistent absencet from school

between 2012/13 and 2018/19

AV4
No Yes
N = 534,181 N =50,213
(91.4%) (8.6%)

Being excluded from school
between 2012/13 and 2018/19

No
N = 559,288
(4.3%)

Yes
N = 25,106
(95.8%)

* Defined as from 1st September to 315t August the next year
T Defined as pupils who were absent for at least 20% of the mode number of half-day sessions that schools

were open to pupils

Fig. 1. Study flow diagram of the cohort of pupil.

percentage of missed sessions (authorised and unauthorised absences)
for each school year and identified any persistent absences using the 20
% threshold (Department for Education, 2019). We then derived a bi-
nary variable for each pupil to indicate any persistent absence over the
cohort’s duration. To explore exposure-response relation, we summed
the number of school years where persistent absence was flagged and
calculated the proportion of years of having persistent absence over the
duration in cohort. We created a three-level ordinal variable: no report
of persistent absence (0 %), up to half (0-50 %) or more than half
(50-100 %) of the duration in cohort having records of persistent
absence.

2.4.2.2. Exclusion. We identified pupils who were excluded (either
permanently or fixed-time exclusion) from schools in each school year
and derived a binary variable for being excluded during the cohort
duration in keeping with previous research (John et al., 2022). We
assessed exposure-response relation following a similar methodology to
absence.

2.4.2.3. Other covariates. We included sex (male and female) and age at

cohort entry, (<10 years, 10-15 years, and 16+ years) as categorical
variables for demographics. We also categorised age at date of death or
the end of follow-up period as three groups (<15 years, 15-17 years, and
18+ years) for suicide outcomes only. These age groupings were based
on the ONS suicide criteria (Office for National Statistics, 2018). To
assess level of area deprivation, we used the Welsh Index of Multiple
Deprivation (WIMD) 2014 (Welsh Government, 2014). WIMD scores
were assessed from multiple different domains of deprivation including
income and unemployment for each Lower layer Super output Area
divided into quintiles to define the least (Q1) and most deprived (Q5)
area. A five-level ordinal variable (1-5) was derived for each pupil (John
et al., 2022) by calculating weighted average of available WIMD quin-
tiles over the observation period and rounded to integers.

We also extracted data of pupils’ status on special education need
(SEN) and free school meal (FSM) as separate binary variables (John
et al., 2022). SEN refers to pupils with learning problems or disabilities
(Welsh Assembly Government, 2010) while FSM is a benefit awarded to
children where their parents or carers are in receipt of state benefits or
income support (Department for Education, 2018). For each pupil, we
extracted use of health services related to self-harm, neurodiversity
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(attention deficit hyperactivity disorder, ADHD, autism spectrum dis-
order, ASD), and various mental health conditions (during the obser-
vation period based on previously used and validated lists of ICD-10
codes, Read codes (version 2) and attendance groups for ED (see de-
scriptions in the https://phenotypes.healthdatagateway.org) from pri-
mary and secondary care datasets. Mental health conditions included
conduct disorder, learning difficulties, eating disorders, depression,
anxiety, severe mental illnesses (including schizophrenia, bipolar dis-
order, and other psychotic disorders), alcohol misuse and drugs misuse).
Ten respective binary variables were derived to indicate the presence of
each of these conditions within the observation period. Pupils’ mental
health comorbidity was summarised with a four-level ordinal variable
(0, 1, 2, 3+). A summary of the study variables is available in Suppl.
Table 2.

2.5. Statistical analysis

We used structured query language (SQL DB2) for data extraction
and conducted statistical analyses using Stata version 17.0. Statistical
significance was at p = 0.05 and we estimated 95 % confidence intervals
(CIs) for proportions using Wilson score (Newcombe, 1998). Cross-
tabulations were tested using chi-square test of association and
strength of associations were assessed using Cramer’s V. We summarised
cohort characteristics as descriptive statistics and computed the pro-
portion of persistent absence, exclusion and suicide deaths stratified by
characteristics. Exposure-response relations for cross-tabulations of
persistent absence/exclusion (as categorical variables) and suicide were
examined using the Mantel-Haenszel test for trend.

Risk of suicide was evaluated using Firth logistic regression to avoid
small sample bias due to perfect separation and rarity of outcomes using
conventional maximum likelihood estimation (Firth, 1993; Heinze and
Schemper, 2002). We performed both unadjusted and adjusted analyses
to evaluate the effect size (as odds ratios and adjusted odds ratios, ORs
and aORs, with 95 % CIs) of risk factors on suicide including persistent
absence and exclusion (both as binary variables), receipt of SEN and
FSM, self-harm, mental health comorbidity and other covariates (Suppl.
Table 2). Ordinal variables of absence/exclusion were used in a separate
analysis to assess exposure-response relations.

A supplementary analysis was performed by replicating the main
analysis with the mental health comorbidity variable replaced by ten
binary variables for individual mental health conditions. We used a less
restricted definition of suicide which included certain accidental con-
clusions as outcomes in a sensitivity analysis.

For all adjusted models, we reported model fit statistics including
Akaike’s information criterion (Akaike, 1974), Bayesian information
criterion (Schwarz, 1978), Nagelkerke’s R? (Nagelkerke, 1991) and area
under the Receiver operating characteristic curve (Hanley and McNeil,
1982). Variance inflation factors (VIF) threshold of three was used to
assess multicollinearity issue for each model (Miles and Shevlin, 2001).

3. Results
3.1. Cohort characteristics

We identified 1,146,595 school pupils from the EDWU dataset in
SAIL (Fig. 1). 591,631 of those appeared between 2012/13 and 2018/19
(1st September 2012-31st August 2019) and were linked to the de-
mographic and health datasets. The final study cohort consisted of
584,394 eligible pupils with at least one year of residency in Wales,
providing about 2.5 million person years between 2012/13 and 2018/
19. Characteristics of the cohort are summarised in Table 1. The cohort
contained approximately equal proportions of males (51.1 %) and fe-
males (48.9 %) with a mean age of cohort entry to EDUW of 8.7 years
(standard deviation: 3.5 years). A slightly higher proportion of pupils
resided in more socioeconomic deprived areas (Q3 and Q4) compared to
less deprived areas (Q1 and Q2). Data for over one-quarter of pupils
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Table 1
Cohort characteristics.

Characteristics Category Persons (%)
Total 584,394  (100.0)
Sex Male 298,395 (51.1)
Female 285,999 (48.9)
Age group <10 years 364,559 (62.4)
(at cohort entry) 10-15 years 201,779 (34.5)
16 years 18,056 (3.1
Area deprivation Q1 86,995 (14.9)
(WIMD Quintile, Q5: most Q2 109,492 (18.7)
deprived) Q3 131,207 (22.5)
Q4 138,914 (23.8)
Q5 117,786 (20.2)

Persistent absence and Exclusion Ever persistent
absence™”

Ever excluded”

50,213 (8.6)

25,106 (4.3)
Received free school meal” No 435,183 (74.5)
(FSM) Yes 145,240 (24.9)
Unknown 3971 0.7)

Received special education needs No 391,597 (67.0)
(SEN)* Yes 192,797 (33.0)
Mental health comorbidity® 0 468,626 (80.2)
1 77,195 (13.2)
2 27,985 (4.8)
3+ 10,588 (1.8)
Lifetime self-harm and mental health Self-harm 21,782 (3.7)
conditions ADHD' 12,772 (2.2)
ASD® 10,823 (1.9)
Conduct disorders 6378 (1.1)
Learning difficulties 6098 (1.0)
Eating disorders 7934 1.4)
Depression 54,867 9.4)
Anxiety 51,624 (8.8)
Severe mental 1484 (0.3)
illness
Alcohol misuse 8403 1.4)
Drugs misuse 8712 (1.5)
Duration in cohort (years) 1 79,994 (13.7)
2 77,648 (13.3)
3 74,060 (12.7)
4 70,358 (12.0)
5 67,105 (11.5)
6 66,358  (11.4)
7 148,871 (25.5)
School year"¢" 2012/13 354,539 (14.1)
2013/14 354,266 (14.1)
2014/15 354,735 (14.1)
2015/16 356,817 (14.2)
2016/17 360,471 (14.4)
2017/18 363,750 (14.5)
2018/19 365,845 (14.6)

@ Measured within the duration in cohort.

b Defined as having at least one school year with school absence for at least 20
% of the mode number of half-day sessions that schools were open to pupils.

¢ Derived from the sum of any lifetime mental health conditions.

4 Attention deficit hyperactivity disorder.

¢ Autism spectrum disorder.

f School year starts from 1st September to 31st August.

8 A pupil can be in the cohort for more than one school year.

b Denominator of the %: total number of person-years (2,510,423) in the
cohort.

(25.5 %) covered the whole duration in the cohort (seven school years).

3.2. School absence and exclusion by characteristics

Table 2 shows 50,213 (8.6 %; 95 % CI: 8.5 %-8.7 %) and 25,106 (4.3
%; 95 % CI: 4.2 %-4.3 %) out of 584,394 pupils with records of
persistent absence and school exclusion respectively within the duration
in cohort (Permanent exclusion occurred in 475 pupils (0.1 % of the
study cohort)). 25,106 individual pupils who were ever excluded had
80,615 exclusions and 489 of these exclusions were permanent (0.6 %).
Annual exclusion rates (per 1000 pupils) were 0.1-0.3 for permanent


https://phenotypes.healthdatagateway.org

M.I Diogu et al.

Table 2
School absence/exclusion by characteristics.
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Persistent absence

Ever excluded

Characteristics Category Total Persons % (95 % CI) Persons % (95 % CI)
Total 584,394 50,213 8.6 (8.5-8.7) 25,106 4.3 (4.2-4.3)
Sex Male 298,395 25,455 8.5 (8.4-8.6) 18,077 6.1 (6.0-6.1)
Female 285,999 24,758 8.7 (8.6-8.8) 7029 2.5 (2.4-2.5)
Age group <10 years 364,559 24,251 6.7 (6.6-6.7) 8052 2.2 (2.2-2.3)
(at cohort entry) 10-15 years 201,779 24,253 12.0 (11.9-12.2) 16,170 8.0 (7.9-8.1)
16 years 18,056 1709 9.5 (9.0-9.9) 884 4.9 (4.6-5.2)
Area deprivation Q1 86,995 2569 3.0 (2.8-3.1) 1288 1.5 (1.4-1.6)
(WIMD Quintile, Q5: most deprived) Q2 109,492 5709 5.2 (5.1-5.3) 2695 2.5 (2.4-2.6)
Q3 131,207 10,061 7.7 (7.5-7.8) 4852 3.7 (3.6-3.8)
Q4 138,914 15,711 11.3 (11.1-11.5) 8018 5.8 (5.7-5.9)
Q5 117,786 16,163 13.7 (13.5-13.9) 8253 7.0 (6.9-7.2)
Persistent absence and Exclusion Ever persistent absence 50,213 - - 9111 18.1 (17.8-18.5)
Ever excluded 25,106 9111 36.3 (35.7-36.9) - -
Received (FSM) No 435,183 20,645 4.7 (4.7-4.8) 12,076 2.8 (2.7-2.8)
Yes 145,240 28,787 19.8 (19.6-21.6) 12,905 8.9 (8.7-9.4)
Unknown 3971 781 19.7 (18.4-25.9) 125 3.1(2.6-3.8)
Received SEN No 391,597 21,246 5.4 (5.4-5.5) 7900 2.0 (2.0-2.1)
Yes 192,797 28,967 15.0 (14.9-15.2) 17,206 8.9 (8.8-9.1)
Mental health comorbidity 0 468,626 28,667 6.1 (6.0-6.2) 13,223 2.8 (2.8-2.9)
1 77,195 11,528 14.9 (14.7-15.2) 6184 8.0 (7.8-8.2)
2 27,985 6486 23.2 (22.7-23.7) 3384 12.1 (11.7-12.5)
3+ 10,588 3532 33.4 (32.5-34.3) 2315 21.9 (21.1-22.7)
Lifetime self-harm and mental health conditions Self-harm 21,782 6089 28.0 (27.4-28.6) 3905 17.9 (17.4-18.4)
ADHD 12,772 2710 21.2 (20.5-21.9) 3067 24.0 (23.3-24.8)
ASD 10,823 2194 20.3 (19.5-21.2) 1029 9.5 (8.9-16.1)
Conduct disorders 6378 1854 29.1 (27.9-36.2) 1409 22.1 (21.1-23.1)
Learning difficulties 6098 1063 17.4 (16.5-18.4) 448 7.3 (6.7-8.1)
Eating disorders 7934 1259 15.9 (15.1-16.7) 438 5.5 (5.0-6.1)
Depression 54,867 11,864 21.6 (21.2-22.8) 6094 11.1 (10.8-11.4)
Anxiety 51,624 10,281 19.9 (19.5-27.3) 4143 8.0 (7.8-8.3)
Severe mental illness 1484 483 32.5(30.1-35.8) 321 21.6 (19.6-23.8)
Alcohol misuse 8403 2147 25.6 (24.6-26.5) 1727 20.6 (19.7-21.4)
Drugs misuse 8712 2861 32.8 (31.9-33.8) 2480 28.5 (27.5-29.4)
Duration in cohort (years) 1 79,994 5322 6.7 (6.5-6.8) 1976 2.5 (2.4-2.6)
2 77,648 6009 7.7 (7.6-7.9) 2781 3.6 (3.5-3.7)
3 74,060 6007 8.1(7.9-8.3) 3136 4.2 (4.1-4.4)
4 70,358 6070 8.6 (8.4-8.8) 3364 4.8 (4.6-4.9)
5 67,105 5856 8.7 (8.5-8.9) 3133 4.7 (4.5-4.8)
6 66,358 6191 9.3 (9.1-9.6) 3343 5.0 (4.9-5.2)
7 148,871 14,758 9.9 (9.7-16.1) 7373 5.0 (4.8-5.1)
School year” 2012/13 354,539 15,485 4.4 (4.3-4.4) 5239 1.5 (1.4-1.5)
2013/14 354,266 11,681 3.3(3.2-3.4) 4679 1.3(1.3-1.4)
2014/15 354,735 9928 2.8 (2.7-2.9) 4401 1.2(1.2-1.3)
2015/16 356,817 9541 2.7 (2.6-2.7) 4515 1.3 (1.2-1.3)
2016/17 360,471 9666 2.7 (2.6-2.7) 4399 1.2 (1.2-1.3)
2017/18 363,750 10,885 3.0 (2.9-3.4) 5020 1.4 (1.3-1.4)
2018/19 365,845 11,664 3.2(3.1-3.2) 5402 1.5 (1.4-1.5)

2 A pupil can be in the cohort, be persistently absence and/or excluded for more than one school year.

and 29.3-37.2 for fixed-term exclusions from 2012/13-2018/19.
Characteristics of pupils persistently absent or excluded from school
are depicted in Table 2, which showed annual prevalence of persistent
absence and exclusion were 2.7 %-4.4 % and 1.2 %-1.5 % respectively.
There was no significant difference by sex in persistent absence (male:
8.5 % vs. female: 8.7 %) but males were significantly more likely to be
excluded (male 6.1 % vs. female 2.5 %). Older pupils, aged, between 10
and 15 years at cohort entry, were significantly more likely to have
persistent absence and be excluded from school. Absence and exclusion
were significantly more likely to occur in pupils who resided in more
deprived areas. Of the 66,208 pupils who either had a record of
persistent absence or exclusion from school, 13.8 % of them (n = 9111)
had records of both indicating some pupils who have been excluded
from school have also been absent. There were strong positive associa-
tions among absence/exclusion, receiving FSM and requiring SEN status
compared to other studied factors. Pupils with health service contacts
for self-harm and mental health conditions were significantly more
likely to have persistent absence and exclusion from school. 21.6 %
Depression and 28.6 % self-harm were strongly associated with persis-
tent absence while 28.5 % of pupils who used drugs and 24 % ADHD had

the strongest associations with exclusion. Higher mental health comor-
bidity was also significantly associated with persistent absence and
exclusion. See Suppl. Table 3 for summary statistics on cross tabulation.

3.3. Suicide following school absence, exclusion, and other factors

Up to 31st December 2021, 123 pupils died by suicide within our
cohort (out of 584,394 pupils, rate = 21.0 per 100,000 persons; 95 % CI
= 17.6-25.2) with age of suicide between 15 and 25 years (Table 3).
Suicide was significantly positively associated with persistent absence
(47.8 vs.18.5 per 100,000 persons) and exclusion (127.5 vs. 16.3 per
100,000 persons) See Suppl. Tables 4 & 5 for cross-tabulation. However,
neither receipt of FSM nor SEN was significantly associated with higher
suicide rates. Suicide was more likely to occur in males and older age
pupils while there was no significant association between suicide and
deprivation. Self-harm and higher mental health comorbidity signifi-
cantly increased suicide rate except for learning difficulties and eating
disorders. The association between suicide and drugs misuse was the
strongest among these conditions.

When using ordinal variables for persistent absence and exclusion,
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Table 3
Suicide by characteristics.
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Number Suicide rate®
Characteristics Category Persons of Suicide (95 % CI)
Total 584,394 123 21.0 (17.6-25.2)
Persistent absence (Binary) No persistent absence 534,181 99 18.5 (15.1-22.7)
Ever persistent absence 50,213 24 47.8 (31.3-72.3)
Persistent absence (Categorical: % of years in cohort) 0 % (no persistent absence) 534,181 99 18.5 (15.1-22.7)
(0-50 %) 36,644 13 35.5 (19.7-62.4)
(50-100 %) 13,569 11 81.1 (42.6-149.8)
Exclusion (Binary) Not excluded 559,288 91 16.3 (13.2-20.1)
Ever Excluded 25,106 32 127.5 (88.7-182.2)
Exclusion (Categorical: % of years in cohort) 0 % (not excluded) 559,288 91 16.3 (13.2-20.1)
(0-50 %) 20,862 25 119.8 (79.3-179.7)
(50-100 %) 4244 7 164.9 (72.3-355.9)
Sex Male 298,395 98 32.8 (26.8-40.2)
Female 285,999 25 8.7 (5.8-13.1)
Age group <15 yrs 221,043 0 0.0 (0.0-0.0)
(at death or end of follow-up) 15-17 yrs 105,484 33 31.3 (21.9-44.5)
18+ yrs 257,867 90 34.9 (28.2-43.1)
Area deprivation Q1 86,995 16 18.4 (10.9-30.6)
(WIMD Quintile, Q5: most deprived) Q2 109,492 21 19.2 (12.2-29.9)
Q3 131,207 31 23.6 (16.3-34.0)
Q4 138,914 33 23.8 (16.6-33.8)
Q5 117,786 22 18.7 (12.0-28.8)
Received FSM No 435,183 90 20.7 (16.7-25.5)
Yes 145,240 <50 b
Unknown 3971 <5 b
Received SEN No 391,597 75 19.2 (15.2-24.1)
Yes 192,797 48 24.9 (18.6-33.3)
Mental health comorbidity 0 468,626 55 11.7 (8.9-15.4)
1 77,195 25 32.4 (21.4-48.6)
2 27,985 22 78.6 (50.5-121.2)
3+ 10,588 21 198.3 (126.0-308.7)
History of self-harm and mental health conditions Self-harm 21,782 49 225.0 (168.2-299.9)
ADHD 12,772 9 70.5 (34.4-139.0)
ASD 10,823 8 73.9 (34.4-151.9)
Conduct disorders 6378 7 109.8 (48.1-236.9)
Learning difficulties 6098 <5 P
Eating disorders 7934 <5 -
Depression 54,867 47 85.7 (63.6-114.9)
Anxiety 51,624 22 42.6 (27.4-65.7)
Severe mental illness 1484 6 404.3 (164.5-925.1)
Alcohol misuse 8403 10 119.0 (60.5-226.6)
Drugs misuse 8712 30 344.4 (236.6-497.9)

2 Expressed as number of suicides per 100,000 persons.

b Rate not disclosed due to small numbers or secondary disclosure of small numbers.

we observed increasing trends of suicides with increasing percentages of
numbers of school years (from at 0 %, up to 50 % to up to 100 %) with
reports of both persistent absence and exclusion (Figs. 2, 3A-B). Mantel-
Haenszel test showed significant linear associations between suicide and
absence [y2 (1) = 26.3, p < 0.001] and exclusion [}2 (1) = 140.8, p <
0.001].

We used Firth logistic regression to estimate suicide risk with
persistent absence, exclusion, and other risk factors. In unadjusted an-
alyses, we observed consistent associations of suicide with all indepen-
dent variables (Suppl. Table 6). In the adjusted analysis (Fig. 3A, Suppl.
Table 6), effect size of exclusion remained significantly higher than one
(aOR = 2.3; 95 % CI: 1.5-3.7) whereas persistent absence did not (aOR
= 1.0; 95 % CI: 0.6-1). Other variables with effect size robustly higher
than one included female sex, age groups >10 compared children aged
<10 years at cohort entry, history of self-harm, and having mental
health comorbidity >2. Similar to the results from the unadjusted
models, higher level of deprivation, receipt of FSM and SEN were not
significantly associated with higher suicide risk in the adjusted analysis.

When the persistent absence and exclusion variables were ordinal
(Fig. 3B, Suppl. Table 6), aORs for persistent absence remained non-
significantly different from one. For exclusion, aOR remained signifi-
cantly larger than one in the middle category (>0 to 50 %: aOR = 2.9;

95 % CI:1.7-4.8) but not the highest category (>50 to 100 %: aOR = 1.5;
95 % CI: 0.7-5.3). aORs for other variables were similar to those in the
model where absence/exclusion variables were binary.

3.4. Supplementary and sensitivity analyses

We performed a supplementary analysis to estimate adjusted suicide
risk associated with individual mental health conditions (Suppl.
Table 7). ASD (aOR = 2.3; 95 % CI: 1.1-4.9) and drug misuse (aOR =
2.7; 95 % CI: 1.6-4.6) were significantly associated with suicide in the
adjusted models. aORs for all other predictors including persistent
absence and exclusion were very similar to the main analysis. As a
sensitivity analysis, we additionally identified 31 possible suicide deaths
from the cohort (Suppl. Table 4) and replicated the main analysis. All
results were similar with the main analysis with the exception that aOR
of having two mental health comorbidities was no longer significantly
higher than one (Suppl. Tables 8-9).

VIFs for independent variables in all corresponding adjusted re-
gressions ranged from 1.0 to 1.3, below the threshold of three, indicating
no multicollinearity in our adjusted models.



M.I Diogu et al.

A

512 -

256 -

= 128 4
<]

L9 644
© o
s Q

8 8 32 |

38 ]

< 8
%

4

2 4

1 - - -
0% (0-50%] (50-100%)] >0%
(no persistent (ever persist
absence) . ) absence)
% of years with a record of persistent absence
B Exclusion

512 -

256 -

= 128 4
o]

L9 644
T 0
s Q

< 8
%

4

24

1 - - -

0% (0-50%]
(not excluded)

(50-100%)] >0%
(ever exclud

% of years with a record of exclusion

Fig. 2. Rates of suicide (in log scale) for pupils against % of school years out of
duration in cohort (as ordinal categories) having a report of persistent absence
(A) and (B) exclusion from school between 2012/13 and 2018/19 school year.
Persistent absence/exclusion as binary variables are also shown (grey bars) for
reference. Dotted lines and error bars: 95 % confidence intervals (CIs).

4. Discussion

We examined risk of suicide following school absence and exclusion
by linking population-level routinely collected education, health data
and mortality data at an individual level for pupils in Wales over seven
school years (2012-2019). We assessed death by suicide up to December
2021 and controlled for absence, exclusion, sociodemographic and
clinical risk factors. We found that pupils who were excluded from
school are 2.3 times more likely to die by suicide than those who were
not, after adjusting for other risk factors. This finding suggests that the
elevated risk of suicide associated with exclusion is independent of other
risk factors such as history of self-harm and existing mental health is-
sues. The association between suicide and persistent absence was sig-
nificant in unadjusted analyses but not significant when adjusted for
both absence and exclusion.

School exclusion often leads to continuing social exclusion in
adulthood (Madia et al., 2022), limiting individuals’ participation in
economic and social activities (Chakravarty and D’Ambrosio, 2006).
School exclusion leading to social exclusion (Yur'Yev et al., 2013) with
isolation (Motillon-Toudic et al., 2022) and loneliness (McClelland et al.,
2020) may contribute to the elevated suicide risk, in addition to other
known risks factors. However, we cannot rule out indirect effects of
school exclusion on suicide through repeated self-harm and develop-
ment or exacerbation of mental health issues before death. It is also
possible that associations between early onset of mental health issues
and suicide are established through bi-directional relationship between
school exclusion and mental health status (Ford et al., 2018), or more
complex associations that involve other risk factors (John et al., 2022).

Journal of Affective Disorders 385 (2025) 119394

To better understand the intricate mechanisms between school exclu-
sion, mental health issues and other risk factors in relation to suicide
mortality, larger-scale longitudinal studies with extended observation
periods and precise timing of exclusions and absence are needed.

Our finding of no significant relationship between suicide and
persistent absence is not in keeping with existing literature which sug-
gests elevated suicide ideation, self-harm and suicide risk among absent
students (Epstein et al., 2020; Rojas and Stenberg, 2010). Our adjusted
models also showed no-significant association between absence and
suicide regardless of the proportion of school years with reports of
persistent absence. The difference in results may stem from variations in
research methodologies and outcomes among studies. However, our
study indicates a stronger association between suicide and school
exclusion compared to absence. School absence can involve voluntary or
authorised absence due to illness, family bereavement or religious ob-
ligations (Welsh Government, 2020a). While we support distinguishing
between absence and exclusion (Epstein et al., 2020), our results suggest
that characteristics associated with future suicide risk are shared be-
tween them. Future research should explore both measures exclusively
to clarify these associations.

A higher risk of suicide was associated with pupils being excluded for
less than half of the school years compared to being excluded for more
than half of the school years. In the adjusted models, we did not show
significant association between absence and suicide regardless of the
proportion of school years with reports of persistent absence. We suggest
that recognition, diagnosis, and educational policies may help mitigate
the risk for at risk pupils (Ford et al., 2018). These findings strengthen
the assumption that characteristics like male sex, older age, self-harm
history and mental health conditions tend to be shared among stu-
dents more likely to face exclusion and later die by suicide (Ford et al.,
2018; Hawton et al., 2012; Paget et al., 2018). However, further in-
vestigations with lager sample sizes and more outcomes events are
needed for the exposure-response relations.

In the 2012/13-2018/19 period, about 9 % of the pupils had
persistent absence, while about 4 % were excluded from schools. In
keeping with others, boys had a higher risk of exclusion, while the risk of
persistent absence did not significantly differ between sexes (John et al.,
2022). The annual prevalence of persistent absence (2.7 %-4.4 %)
closely aligns with national statistics (2.5 %-4.2 %) for the same years
(Welsh Government, 2020a). Similarly, annual rates of permanent
(0.1-0.3 per 1000 pupils) and fixed-term exclusions (29.3-37.2 per
1000 pupils) are also comparable with related statistics (Welsh Gov-
ernment, 2020b), with permanent exclusion (0.2-0.5 per 1000 pupils)
and fixed-term exclusion (28.3-40.8 per 1000 pupils). The distributions
of persistent absence and exclusion across sex, age groups, level of area
deprivation, FSM and SEN status, self-harm and mental health groups
are also very consistent with previous studies (Ford et al., 2018; John
et al., 2022; Paget et al., 2018) and government statistics (Welsh Gov-
ernment, 2020a, 2020b).

4.1. Strengths and limitations

This is a robust and unique study that linked suicide mortality data
with routinely collected education and health data for over 580,000
school age pupils in Wales from 2012/13 to 2018/19. By data linkage,
we could simultaneously assess sociodemographic, educational, and
clinical determinants for the risk of suicide in school-age pupils. We not
only conducted a joint analysis of absence and exclusion with other
known risk factors for suicide, but also explored the exposure-response
relationships between suicide and absence/exclusion.

However, a significant limitation of this study is the limited number
of suicide deaths, which affected the validity and statistical power of our
findings. This restricted our ability to further stratify sub-groups of ab-
sences and exclusions by types or reasons. Pupils permanently excluded
from school and not integrated may have a more pronounced impact on
their future. The small number of suicide deaths also hindered the use of
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Fig. 3. Adjusted odds ratios (aORs) for the risk of suicide following persistent absence/exclusion from school as binary (A) and ordinal variable (B) together with
other risk factors. Bold values: aORs significantly different from one. Error bars: 95 % CIs.

more sophisticated methods, such as splines, for exploring exposure-
response relationships. Additionally, the small number of deaths pre-
vented us from demonstrating socioeconomic inequality in suicide
(Hawton et al., 2012), although it may also be influenced by the dis-
tribution of deprivation in our cohort, which skewed towards more
deprived areas. Such findings have been replicated in a previous study
using the same dataset (John et al., 2022). Nevertheless, we were able to

replicate socioeconomic inequality of absence/exclusion as demon-
strated by others.

To increase the number of outcomes events for analysis, we extended
the follow up period to end of 2021, encompassing the COVID-19
pandemic (The UK government, 2020). Preliminary data did not show
significant increase in suicide rates among young people in England and
Wales during the initial months of the pandemic outbreak (Pirkis et al.,
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2022). However, the pandemic disrupted school activities resulting in
fluctuation school absence and exclusion rates during 20,019/20-2020/
21 (between March 2020 and April 2021) (Welsh Government, 2021)
compared to pre-pandemic figures, with an increase of absence (Welsh
Government, 2022a) and decrease of exclusion (Welsh Government,
2022b). Thus, the extent to which the pandemic affected pupils school
lives and future outcomes remained uncertain. Attempts to shorten the
follow up period to before 2020 resulted in a considerable decrease in
the number of suicide deaths, rendering the analyses untenable.

Other limitations stem from the use of routinely collected data for
research. We may underestimate self-harm and other mental health
conditions, particularly where pupils do not seek healthcare, have un-
detectable symptoms, or experience misclassification of their condi-
tions, availability of only annual aggregated data for school absences
and exclusions (John et al., 2022) also limited our ability to establish
temporality between these events and other important covariates such
as mental health conditions. Furthermore, our school attendance data
covered only seven school years with pupils entering the cohort at
different ages and providing different years of data coverage. Approxi-
mately a quarter of pupils provided data for all seven years in our cohort.
The data coverage for the primary care database was incomplete for the
study period, with data collection for emergency attendance
commencing 2009.

4.2. Implications for policy and practice

This study underscores the significant impact of school exclusion
together with other risk factors, such as self-harm and mental health
issues on future suicide risk for school-age pupils. We recognise the
potential impact of school absence on pupils’ outcomes, given the
overlapping characteristics between school absence and exclusion.
These findings should inform schools and professionals who work with
CYP to be aware of these risk factors when offering support and strate-
gies for reducing school absence and exclusion, improving mental health
and wellbeing, and preventing suicide. Policies like penalty notices for
caregivers of persistently absent pupils and attendance incentives were
introduced in Wales (Welsh Assembly Government, 2011), but they do
not address the psychosocial aspects of poor attendance. Focusing on
understanding and intervening for individuals’ children may be more
effective, taking a whole school approach, minimising exclusions and
integrating with child and adolescent mental health services such as
school in-reach services is required. Policy makers and practitioners are
increasingly prioritizing, understanding the reasons behind pupil
disengagement and well-being. Shifting away from strict discipline and
behaviour management (Power and Taylor, 2021).

However, efforts are required to reduce the negative consequences of
exclusion on pupils, as support for at-risk pupils varies widely across
schools (Power and Taylor, 2021). Pupils may be effectively excluded
from usual learning environments but remain on school registers. These
hidden forms of exclusion will remain undocumented (Power and Tay-
lor, 2021, 2020). The impact on isolated pupils is uncertain as their
learning experience differs from their peers. More research is needed to
uncover hidden school exclusions and its potential consequences on
students’ futures.

Preventive measures should also be implemented that are aimed at
factors associated with exclusion, including inequality, poverty,
disability, and exposure to adverse childhood experiences (Samaritans
Cymru, 2019). At school level, certain routine practices and initiatives,
e.g., dress-up days, school trips and social events that may leave
disadvantaged CYP feeling embarrassed/isolated due to lack of inclu-
sivity should be minimised. Mandatory education to pupils and training
of teachers on mental health has been advocated to increase awareness
and understanding of pupils’ emotions and stress.

This study is particularly relevant given the increase in absence from
both primary (Estyn, 2024) and secondary school (Welsh Government,
2023a) after the COVID-19 pandemic, and the ongoing Welsh
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educational policies and curricular reform (Welsh Parliament Senedd
Research, 2022). Besides pupils’ health issues, unmet additional
learning needs, and refusal to go to school (Welsh Government, 2023b),
reasons for post-pandemic school absence include change in parents’
attitudes towards schooling, parenting, and pupils’ mental health in
school setting, increasing mistrust between family and school, and the
cost-of-living crisis (Burtonshaw and Dorrell, 2023). Nonetheless, this
study crucially underscores the potential negative impact of school
absence/exclusion which may not be only on academic performance
(Ingram et al., 2023), but also on pupils’ psychosocial outcomes.

The study also highlights the potential of linking school attendance
and education data to identify at risk groups early and inform inter-
vention strategies for CYP. Further research can explore the mechanisms
linking absence, exclusion, self-harm, mental health, and suicide for
effective intervention timing. Longitudinal studies can assess the rela-
tionship between school factors, adult life factors and suicide evaluating
school attendance improvement programme’s effectiveness in suicide
prevention.

5. Conclusion

By linking data of school-aged population in Wales, this study
showed that pupils who were excluded from school, male, having his-
tory of self-harm, higher number of mental health comorbidity, histories
of ASD and drug misuse were more likely to die by suicide. Our findings
suggest that exclusion and other forms of school attendance problems
should be considered as important indicators of future risk of suicide and
strategies of suicide prevention in CYP should target more comprehen-
sive assessments and early intervention to reduce school attendance
problems.
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