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ABSTRACT
Background Childhood out- of- home care is associated 
with premature death in adulthood, in particular death 
by suicide, accidents and violence. However, little is 
known about the mortality risk in the much larger 
population of adults that had contact with social services 
in childhood but never entered out- of- home care. We 
determine the association between all tiers of contact 
with children’s social services and risk of suicide and 
other sudden deaths in young adulthood.
Methods This population- wide, longitudinal, record- 
linkage study of adults in Northern Ireland born between 
1985 and 1997 (n=437 008) followed each individual 
from age 18 years to July 2021 (maximum age 36 
years). Cox regression models estimated the association 
between level of contact with social services in childhood 
(no contact; referred but assessed as not in need (NIN); 
child in need (CIN) and child in care (CIC)) and risk of 
death by suicide and sudden death in young adulthood.
Results Individuals with childhood social care contact 
(n=51 097) comprised 11.7% of the cohort yet 
accounted for 35.3% of sudden deaths and 39.7% of 
suicide deaths. Risk of suicide or sudden death increased 
stepwise with level of childhood contact and was highest 
in adults with a history of out- of- home care (suicide HR 
8.85 (95% CI 6.83 to 11.4)). Individuals assessed as 
NIN, and those deemed a CIN, had four times the risk 
of death by suicide in young adulthood compared with 
unexposed peers (HR 4.25 (95% CI 3.26 to 5.53) and 
HR 4.49 (95% CI 3.75 to 5.39), respectively).
Conclusion Childhood contact with social services is 
a risk marker for death by suicide and sudden death in 
young adulthood. Risk is not confined to adults with a 
history of out- of- home care but extends to the much 
larger population that had contact with social services 
but never entered care.

INTRODUCTION
The link between early life adversity and premature 
mortality is well recognised1 and represents a global 
public health concern.2 3 Contact with children’s 
social services (ie, subject to a referral, in- home 
child protection/family support measures or out- of- 
home care) indicates early life adversity, and affects 
a large number of children worldwide.4–6 Prior 
research has focused on the mortality outcomes of 
arguably the most vulnerable subgroup within this 
population, those placed in out- of- home care (also 
described as public or state care, or being looked 

after, hereafter ‘care’). A meta- analysis of 14 studies 
found care in childhood associated with a twofold 
increase in all- cause mortality risk in adulthood 
relative to those without a history of care.7 There 
are few studies of cause- specific adult mortality 
given childhood care experience but the available 
evidence suggests this excess mortality is dispropor-
tionately attributable to sudden death from external 
causes such as suicide, accidents and violence.7–13 In 
addition, little is known about the adult mortality 
outcomes of the much larger population of chil-
dren that had contact with social services but never 
entered care.

Children’s social care systems (often termed ‘child 
welfare’ systems outside the UK) differ internation-
ally, but in countries such as the USA, Canada and 
Australia, the focus is on statutory child protection 
services in response to cases of suspected maltreat-
ment.14 In the UK (and most European countries) 
statutory services are provided according to the 
definition of a vulnerable child likely to suffer 
impairment to health or development without the 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The majority of prospective studies have 
focused on childhood out- of- home care and risk 
of all- cause mortality in adulthood. It remains 
unknown if lower tiers of social care contact 
in childhood are associated with risk of death 
by suicide and other causes of sudden death in 
young adulthood.

WHAT THIS STUDY ADDS
 ⇒ This study quantifies the excess risk of death by 
suicide and sudden death in a previously hidden 
‘at- risk’ group, young adults in contact with 
social services in childhood but assessed as not 
in need of any help or support.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ There is a need for cross- cutting health 
and social policy to reduce the negative 
consequences of early life adversity and 
improved access to appropriate health services, 
including those that support mental well- being. 
Individuals who did not meet the threshold for 
children’s social care services may benefit from 
targeted interventions.
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provision of services.14 The aim of UK children’s social care is 
to improve children’s outcomes and help them achieve their full 
potential in line with peers.15 A range and level of services can 
be provided, dependant on assessed need, and in the most severe 
cases can include placement in care. While individuals with a 
history of care constitute an important ‘at- risk’ population for 
death by suicide and other sudden deaths, they represent a small 
proportion of child social care populations. In England, an esti-
mated one in seven children were in need of social care support 
or intervention at least once over an 8- year period, whereas 1 in 
52 children were in care over the same period.16 In the USA, an 
estimated one in three children experience an investigation for 
alleged maltreatment before the age of 18 years.17 Prior research 
from Sweden shows that tiers of social care contact below 
placement in care (unsubstantiated investigations and in- home 
services) are associated with increased risk of all- cause mortality 
in adulthood, however, lack the sample size to examine specific 
causes of death such as death by suicide.18–20

To our knowledge, only two population- level studies have 
examined risk of death by suicide and other unnatural causes of 
death in social care cohorts that include adults with a childhood 
history of contact with social services below the tier of placement 
in care. A Swedish study found adults that received ‘other child 
welfare’ interventions (in care for less than 2 years, or in- home 
measures) had over a twofold increased risk of avoidable death 
compared with general population peers.11 In Australia, adults 
with any child protection system contact (including placement 
in care) were more likely to die from unnatural causes such as 
poisonings, alcohol, drugs or other substances (incidence rate 
ratio (IRR) 4.82 (95% CI 3.31 to 7.01)) or suicide (IRR 2.82 
(95% CI 2.15 to 3.68)) compared with those with no child 
protection contact.21 However, both studies conflate out- of- 
home care with in- home care populations. Furthermore, cases of 
maltreatment or suspected maltreatment represent a minority of 
children that have contact with social services in the UK.22 High 
thresholds for intervention from statutory social services mean a 
large proportion of referrals do not result in any service provi-
sion.5 23 In earlier work, we identified that children referred to 
social services but assessed as not in need (NIN) of any help 
or protection have a fivefold increased risk of mental ill health 
compared with those with no contact.24 We hypothesise this 
group will have an increased risk of death by suicide given the 
established link between mental ill health and suicide.25 The 
potentially increased cause- specific mortality risk among this 
‘hidden’ population, who are known to social services but have 
not experienced placement in care, has not been previously 
examined.

Consequently, the aim of this paper is to determine the associ-
ation between all levels of childhood contact with social services 
in Northern Ireland (NI) and death by suicide, sudden death and 
all- cause mortality in young adulthood. We extend prior work by 
examining cause- specific mortality risk in individuals subject to 
in- home child protection or family support measures or referred 
but assessed as NIN of any help or support.

Methods

Patient and public involvement statement
This study is part of a programme of research produced in part-
nership with Voice of Young People in Care and a panel of care 
experienced young people who meet quarterly with the research 
team to help set the research agenda, specify research questions 
and interpret findings.

Study design, population and data sources
This longitudinal cohort study linked administrative data from 
three population- wide databases: the National Health Applica-
tions and Infrastructure Services (NHAIS) database, the Social 
Services Client Administration and Retrieval Environment 
(SOSCARE) system and General Register Office (GRO) death 
records. NHAIS contains demographic information on all 
patients registered with a primary care general practitioner. NI 
has a universal ‘free at the point of service’ healthcare system 
with almost 100% population registration. SOSCARE data 
contains the case records of all individuals and all interactions 
with children’s social services, which in NI are the responsibility 
of five regional Health and Social Care Trusts. Mortality data 
from the GRO provided information on date and cause of death, 
as defined by the International Classification of Diseases 10 
(ICD- 10) codes. NI is unique among UK nations in that it has an 
integrated health and social care system allowing for the linkage 
of individual records across datasets by matching of Health and 
Care Number, a unique identifier recorded in any interactions 
with health and social care services.

NHAIS identified all individuals in NI born in the 13 years 
between 1 January 1985 and 31 December 1997 (n=449 263). 
Excluded individuals were those who died before reaching age 
18 years and those missing area- level data. Also excluded were 
individuals recorded within social services data as having a 
disability to limit the possible confounding of social care contact 
and mortality risk caused by existing disabilities. A small number 
of individuals first in contact with social services after age 18 
years were excluded, as these cases were unrelated to child 
protection. The final cohort was 437 008 (97.3%) individuals in 
NI born 1985–1997 with full data (figure 1).

Measures
Contact with social services was ascertained from SOSCARE and 
classified into four mutually exclusive groups, based on highest 
level of involvement: (1) no contact; (2) referred but assessed as 
not in need of help or protection, in every interaction with social 
services (NIN); (3) assessed as a child in need (CIN) (ie, subject 
to a CIN plan or child protection measures in their own home) 
and (4) child in care (CIC) (ie, foster, kinship, or residential care 
or placed with parent(s)). Although the legal definition of a CIC 
is a ‘looked after child’, lived experience experts preferred the 
term ‘CIC’, which is used throughout. Children in care are by 
definition also a CIN but are examined here as a separate group.

Mortality data provided information on date and cause of 
death from 1 January 1985 to 31 July 2021. Suicide and other 
sudden deaths from external causes were the primary outcomes 
of interest. Although suicide and other unnatural deaths are likely 
to represent the majority of excess deaths in those with a history 
of care, we include all- cause mortality as previous studies have 
identified higher overall risk of death in these young adults.7 
Suicide deaths were defined using the ICD- 10 for intentional 
self- harm (X60–X84, Y87.0) and events of undetermined intent 
(Y10–Y34, Y87.2) in line with the UK- wide definition. Suicide 
and accidents are the major causes of death in young people.26 
These causes of death were grouped together to create a ‘sudden 
death’ variable as seen in previous studies.12 27Sudden deaths 
were defined as deaths due to accidents (V01–V99; W00–X59), 
assault (X85–Y09; Y87.1), intentional self- harm (X60–X84, 
Y87.0) and events of undetermined intent (Y10–Y34, Y87.2). 
All- cause mortality included all recorded causes of death.

Data on age, sex, area- level income deprivation and area of 
residence were derived from NHAIS. Area of residence was 
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based on a classification of settlements in NI and grouped into 
urban, intermediate and rural.28 A measure of disadvantage was 
extracted from the income deprivation domain of the Northern 
Ireland Multiple Deprivation Measure29 and divided into three 
groups (less deprived, intermediate and more deprived). Income 
deprivation and area of residence were assigned to patient 
address in 2010 for those alive and resident in NI at that time, 
and as the last recorded address for those who died before 2010. 
Ideally, the area- level variables would be time- varying covari-
ates. However, in the creation of this large, linked dataset, the 
data providers allowed for allocation at one time point only. 

Reporting follows the Strengthening of the Reporting of Obser-
vational Studies in Epidemiology guidelines.30

Statistical analyses
Descriptive statistics determined cohort characteristics and 
incidence of death. Mortality outcomes and covariates were 
compared by social care subgroup using the χ2 statistic for cate-
gorical variables. Separate Cox proportional hazards models 
were constructed to calculate the association between childhood 
social care contact and each mortality outcome. Time at risk 

Figure 1 Flow chart of the cohort selection for the study of death by suicide, sudden death and all- cause mortality in young adulthood given 
childhood contact with social services. CIC, child in care; CIN, child in need; NI, Northern Ireland; NIN, not in need.
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was from reaching age 18 years until date of failure (death), or 
right censoring due to emigration or end of follow- up at 31 July 
2021. Follow- up time ranged from 6 to 18 years, and maximum 
age at end of follow- up was age 36 years. Models were fitted 
unadjusted, and adjusted for sex, area- level deprivation and 
area of residence. There is no general consensus on appropriate 
time scales for survival analysis31 and as chronological age is the 
time- scale here no further adjustment for age was made. Sensi-
tivity analyses excluded deaths of undetermined intent from the 
suicide analyses. All analyses were conducted using Stata V.16.

RESULTS
Characteristics of the study population are shown in table 1. 
Of 437 008 individuals born 1985–1997, 11.7% had a child-
hood history of contact with social services (2.7% NIN, 7.7% 
CIN and 1.3% CIC). Compared with peers with no contact, a 
larger proportion of individuals with a childhood social care 
history were born later in the cohort (1993–1997), most notably 
children in need (31.7% vs 58.2%). This is likely reflective of 
improving social care data quality over time and the increasing 
incidence of children involved with social services, as 2015 saw 
the highest number of children looked after in NI since 1995.32 
There was no substantial difference in sex distribution across 
most categories except for those deemed NIN, which had a male 
majority (58.0%). However, exposure to the highest levels of 
deprivation shows a dose–response relationship with level of 
contact with social services and the greatest proportion of care 
experienced individuals are observed in urban areas.

Overall, 2273 (0.52%) cohort members had died by the end of 
the follow- up period, over one- half (56.9%) from sudden causes 
and almost one- third (32.8%) by suicide (table 2). It is notable 
that although individuals with childhood social care contact 
comprised only 11.7% of the cohort, they accounted for 30.9% 
of all deaths, 35.3% of sudden deaths and 39.7% of deaths by 
suicide. Sudden deaths and deaths by suicide were proportionally 
more common among this group. Deaths from suicide accounted 
for just under one- half (48.2%) of all deaths among young adults 
that were in care during childhood (CIC).

The relationship between the level of social services contact 
and mortality risk is more clearly evident in the regression 

analyses (table 2). Risk generally increased stepwise with level 
of childhood social care contact but was only moderately atten-
uated with the addition of controls. Risk of death by suicide, 
sudden death and all- cause mortality were comparable between 
individuals assessed as NIN in childhood and those with a CIN 
history. Both groups had over four times the risk of suicide rela-
tive to unexposed peers (HR 4.25 (95% CI 3.26 to 5.53) and 
HR 4.49 (95% CI 3.75 to 5.39), respectively), and over three 
times the risk of sudden death (HR 3.65 (95% CI 2.97 to 4.49) 
and HR 3.83 (95% CI 3.32 to 4.41), respectively). Mortality risk 

Table 1 Cohort characteristics by childhood social care status (n=437 008)

No contact Not in need Child in need Child in care

385 911 (88.3%) 11 565 (2.7%) 33 784 (7.7%) 5748 (1.3%)

Birth year

  1985–1988 141 975 (36.8%) 2752 (23.8%) 4847 (14.4%) 1591 (27.7%)

  1989–1992 121 525 (31.5%) 4052 (35.0%) 9262 (27.4%) 1855 (32.3%)

  1993–1997 122 411 (31.7%) 4761 (41.2%) 19 675 (58.2%) 2302 (40.0%)

Sex

  Female 194 041 (50.3%) 4856 (42.0%) 17 100 (50.6%) 2846 (49.5%)

  Male 191 870 (49.7%) 6709 (58.0%) 16 684 (49.4%) 2902 (50.5%)

Deprivation

  Less deprived 86 365 (22.4%) 1501 (13.0%) 3255 (9.6%) 480 (8.4%)

  Intermediate 220 504 (57.1%) 7005 (60.6%) 19 573 (57.9%) 3140 (54.6%)

  More deprived 79 042 (20.5%) 3059 (26.4%) 10 956 (32.4%) 2128 (37.0%)

Area of residence

  Rural 102 204 (26.5%) 2436 (21.1%) 6963 (20.6%) 855 (14.9%)

  Intermediate 123 168 (31.9%) 5011 (43.3%) 13 721 (40.6%) 2285 (39.7%)

  Urban 160 539 (41.6%) 4118 (35.6%) 13 100 (38.8%) 2608 (45.4%)

Data are n (%). For brevity, p value from χ2 tests for categorical variables not shown here but are included in online supplemental table TS1.

Table 2 Risk of suicide, sudden death and all- cause mortality in 
young adulthood according to level of childhood contact with social 
services (n=437 008)

Childhood social 
care Deaths n (%) Unadjusted Fully adjusted*

Suicide

  No contact 450 (0.12) 1.00 1.00

  Not in need 63 (0.54) 4.88 (3.75 to 6.36) 4.25 (3.26 to 5.53)

  Child in need 166 (0.49) 4.97 (4.15 to 5.94) 4.49 (3.75 to 5.39)

  Child in care 67 (1.17) 10.51 (8.13 to 13.59) 8.85 (6.83 to 11.47)

Sudden death

  No contact 836 (0.22) 1.00 1.00

  Not in need 101 (0.87) 4.22 (3.43 to 5.18) 3.65 (2.97 to 4.49)

  Child in need 260 (0.77) 4.17 (3.62 to 4.79) 3.83 (3.32 to 4.41)

  Child in care 96 (1.67) 8.10 (6.56 to 10.00) 7.12 (5.75 to 8.81)

All- cause mortality

  No contact 1570 (0.41) 1.00 1.00

  Not in need 154 (1.33) 3.57 (3.03 to 4.22) 3.16 (2.68 to 3.73)

  Child in need 410 (1.21) 3.76 (3.37 to 4.20) 3.48 (3.11 to 3.88)

  Child in care 139 (2.42) 6.42 (5.40 to 7.64) 5.70 (4.78 to 6.78)

Data are number (%) of deaths within social care category, and HRs with 95% CIs from 
Cox proportional hazards models.
n=457 sudden deaths out of n=1293 total sudden deaths were in those with childhood 
social care contact ((101+260+96)/1293×100=35.3%).
n=296 suicide deaths out of n=746 total suicide deaths were in those with childhood 
social care contact ((63+166+67)/746×100=39.7%).
*Adjusted for sex, area- level income deprivation and area of residence.
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was highest in young adults with a history of being a CIC, with 
over eight times risk of suicide, seven times the risk of sudden 
death and five times the risk of all- cause mortality relative to 
unexposed peers (HR 8.85 (95% CI 6.83 to 11.47); HR 7.12 
(95% CI 5.75 to 8.81) and HR 5.70 (95% CI 4.78 to 6.78), 
respectively). Survival analysis excluding suicide deaths due to 
undetermined intent yielded similar trends and effect sizes as 
observed in the main analysis (online supplemental table TS2).

DISCUSSION
This is the first population- wide study to estimate the association 
between all tiers of contact with children’s social services and 
risk of death by suicide, sudden death and all- cause mortality in 
young adulthood, finding a graded association with mortality 
risk. Children in contact with social services have increased risk 
of dying prematurely as young adults between the ages of 18 
and 36 years, with the strongest associations observed for risk of 
death by suicide. Over one- third of all those who died by suicide 
or sudden death in young adulthood in NI were known to social 
services in childhood.

The highest excess mortality was observed in adults with a 
childhood history of care, and is consistent with earlier studies 
which indicate childhood care is associated with increased 
mortality risk across the life course, in particular deaths from 
external causes.7–11 This study advances prior knowledge by 
quantifying the previously hidden risk of death by suicide and 
other sudden causes of death in the much larger population of 
adults that had contact with social services but never entered care. 
The finding that adults assessed as ‘not in need’ in childhood who 
received no services face an equivalent risk of premature death 
to those assessed as a CIN highlights a potential missed oppor-
tunity for intervention. Although these individuals may not need 
traditional social services support they have been shown to be 
at an increased risk of both poor mental health24 and premature 
mortality. Direct comparison with existing studies is challenged 
by heterogeneity in how exposure subgroups are defined, and 
cross- national differences in social care systems and popula-
tions. However, findings support evidence from other jurisdic-
tions that former in- home care populations or those with child 
protection contact have increased risk of all- cause mortality,18–20 
unnatural death and suicide11 21 compared with those with no 
social care contact.

While this study identifies and quantifies the mortality risk 
associated with childhood contact with social services, further 
studies are needed to better understand the potential causes both 
before, during and after exposure to social care. The cumulative 
impacts of genetic, psychological, behavioural and environmental 
risk or protective factors may explain pathways from early life 
adversity to premature adult mortality.33–35 For example, child-
hood adversity is a risk factor for poor school performance36 
and children involved with social services are more likely to have 
lower educational achievement compared with peers.37 Educa-
tion is a key mediator that can mitigate against mental ill health, 
risky behaviours, low income and unemployment.38 39 Children 
involved with social services can experience sustained health and 
social inequalities that accumulate over time40 41 and disadvan-
taged socioeconomic and health trajectories which account for 
a significant proportion of their excess mortality risk in adult-
hood.19 A similar adverse chain of events may potentially explain 
the hidden mortality risk in the NIN group. Resource constraints 
mean that statutory services have to be rationed, and the social 
care system is skewed towards acute services for those in highest 
need.42 43 If only families and children with the highest needs 

are eligible for statutory support, then the larger contingent of 
families that are struggling may be falling through the net. This 
group warrants further research attention to better understand 
the actual needs of the child deemed ‘NIN’ and the family and 
environmental characteristics which may contribute to prema-
ture death.

Limitations
A key strength of our study is the use of longitudinal population- 
wide data to capture all tiers of social care contact, however, 
several limitations should be considered. It was not possible to 
move beyond observing associations, or account for a full range 
of possible confounding such as genetic susceptibility, mental 
health status or parental mental health. The area- level measures 
were defined at one time point and may not reflect the charac-
teristics of all individuals in the cohort over time. Future studies 
using designs appropriate for drawing causal inferences are 
needed to better understand the mechanisms behind childhood 
contact with social services and adult mortality risk.44 Excluding 
children who died before the age of 18 years may have intro-
duced survival bias and an underestimation of the association 
between social care contact and adult mortality risk. Although 
mortality risk differs for men and women, the relative rarity of 
death by suicide and other sudden causes of death and the cell 
count restrictions imposed by the data custodians meant it was 
not possible to stratify risk by sex. Children’s social care systems 
differ cross- nationally, and levels of mental ill health are higher 
in NI than other UK jurisdictions, therefore further interna-
tional research is needed to test the generalisability of the results. 
Finally, while exploring variation by social care pathways such as 
age at first contact with social services, number of referrals and 
duration of contact were beyond the remit of this study, future 
research should investigate their importance for risk of death by 
suicide and other cause- specific mortality to identify individuals 
at greatest risk for targeted interventions or support.

CONCLUSIONS
Reducing the burden of suicide deaths is a global public health 
priority. The finding that over one- third of young adults who 
died by suicide and other sudden deaths in NI had contact with 
social services in childhood suggests that action is needed to 
address the childhood antecedents of health and social inequali-
ties associated with premature mortality. Poor outcomes are not 
inevitable, and care experienced young people stress the positive 
outcomes that are achieved when children and young people 
have the right support. While everyone can be at risk of suicide, 
adults with a childhood history of social care contact, even those 
deemed NIN, should be recognised as an ‘at- risk’ group by 
policy- makers and medical providers. An effective response will 
require cross- cutting policy to tackle the negative consequences 
of early life adversity and improve access to appropriate health 
services, including those that support mental well- being.
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