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Abstract

Background: The adverse life-long consequences of being looked-after as a child are well recognised, but follow-
up periods for mortality risk have mostly ended in young adulthood and mortality suggested to differ by age of
placement, gender and cohort in small samples.

Methods: Data on 353,601 Office for National Statistics Longitudinal Study (LS) members during census years 1971–
2001, and Cox proportional hazards regression models with time-varying covariates (age as the timescale), were
used to examine whether childhood out-of-home care was associated with all-cause mortality until the end of
2013. After adjusting for baseline age and age2, gender, born outside the United Kingdom, number of census
observations in childhood and baseline census year we tested whether mortality risk varied for those in care by
age, gender and baseline census year, by separate assessment of interaction terms. Supplementary analyses
assessed robustness of findings.

Results: Adults who had been in care at any census (maximum of two) had an adjusted all-cause mortality hazard
ratio 1.62 (95% CI 1.43, 1.86) times higher than adults who had never been in care. The excess mortality was mainly
attributable to deaths categorised as self-harm, accidents and mental & behavioural causes. Mortality risk was
elevated if the LS member was initially assessed in 1981 or 2001, compared to 1971. There was no significant
variation in mortality risk for those in care by age or gender. The main findings were consistent irrespective of
choice of comparison group (whole population, disadvantaged population), care placement (residential, non-
residential) and age at death (all ages, adulthood only).

Conclusions: In this large, nationally representative study of dependent children resident in England and Wales,
those who had been in care during childhood had a higher risk of mortality long after they had left care on
average, mainly from unnatural causes. No differences by age or gender were found. Children in care have not
benefitted from the general decline in mortality risk over time.
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Background
As of March 2018, the number of children looked-after
by local authorities in England and Wales was 75,420
and 6407 respectively; equivalent to 62 and 102 per 10,
000 population under aged 18 [1, 2]. Both the number
of, and rate of children being looked-after, have in-
creased steadily over the past decade, due to a combin-
ation of more children entering, and fewer children
leaving, care [1].
The adverse life-long consequences of being looked-

after as a child are well recognised. This includes worse
physical [3–6] and mental health [3–5, 7–13], lower
educational attainment, higher rates of unemployment
[3, 5, 10, 11, 13], and less stability of housing after care
[3, 5, 10, 11, 13]. A small number of studies have shown
that children in care have higher mortality than the gen-
eral population of children, but follow-up periods have
mostly ended in young adulthood [14–16]. Only one
study we aware of has examined mortality 30 years after
care status assessment, but was restricted to children in
residential care in 1971 only [3]. As a consequence of
the United Kingdom’s (UK’s) 1989 Children Act recom-
mending that placement priority be given to a child’s ex-
tended relatives and friends, the percentage of children
in residential care has decreased and children in relative
household care increased [17–19]. Therefore, it is im-
portant to understand whether the previously observed
higher mortality risk for looked-after children in residen-
tial settings applies to all looked-after children, extends
beyond the early adult years, and has continued in later
cohorts, in order to identify and hopefully reduce pre-
ventable deaths in this vulnerable population.
In addition, studies showed a weak association be-

tween care status and mortality in girls placed in early
childhood, but stronger evidence for girls placed in care
at later ages and for boys placed at any age, mainly from
unnatural deaths [15, 16]. One possible explanation con-
cerns the age and gender differences in resilience, with
young girls more likely to be resilient to stressful cir-
cumstances than young boys [20]. Another includes chil-
dren entering care at different ages do so for different
reasons, parental abuse and developmental issues more
common for entry at younger ages and behavioural is-
sues/delinquency more common at older ages [21]. As
well, being in care during later childhood may reflect
longer placements and multiple placements, which have
been associated with more extensive adult emotional
and behavioural issues [13, 22]. It is therefore possible
that being in care during later childhood and adoles-
cence may be a marker for later adult mortality risk, par-
ticularly from unnatural causes.
Thus, we used data from a large nationally representa-

tive longitudinal data set to examine 1) whether children
who had been in care have higher mortality up to 42

years later than children had in the general population.
We also test whether these associations vary, or are ex-
plained, by gender or age and year when first observed.
The hypotheses for these tests are that given previous
findings of gender and age differences, 2) boys in care
will have higher mortality than girls in care; and 3) being
first observed in care later in childhood will be associ-
ated with higher mortality than care earlier in childhood.
Finally, 4) given the introduction and implementation of
the UK’s 1989 Children Act, there will be a reduction in
mortality for those observed more recently.

Methods
Data
The Office for National Statistics (ONS) Longitudinal
Study (LS) is a 1% representative sample of the popula-
tion of England and Wales, drawn initially from respon-
dents to the 1971 census who had been born on one of
four birthdays [23]. The LS is updated with new mem-
bers if they have one of the same four birthdays and are
either newly-born or immigrants. Members are
followed-up in every subsequent 10-year census and are
linked to life events data such as births, deaths, and can-
cer registrations. In order to only include dependent chil-
dren who could potentially be placed in non-parental care,
the sample for this analysis includes individuals aged less
than 18 years, of single marital status, not living alone/in-
dependently, and not a visitor in the household/residential
setting at each of the censuses 1971, 1981, 1991 or 2001.
LS members were including in the analysis sample with
data from one or two censuses during childhood. Data
from only one census occurred if they were not observed
at a census 10 years earlier or later or they no longer met
the criteria for a dependent child at the next census. LS
variables included in the current study did not have any
missing values. The analysis sample consisted of 353,601
members with 61% having one and 39% two observations
(Table 1 and Supplementary Table S1).

Table 1 Distribution of care status by number of observations
in childhood, ONS Longitudinal Study

Number of observations Care status N %

One Y 3439 1.59

N 212,224 98.41

Two Y Y 237 0.17

Y N 763 0.55

N Y 2005 1.45

N N 134,933 97.82

Total 491,539 100.00

N 353,601

Y: in care; N not in care.
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Age at each census
Analysing repeated measures highlighted some incon-
sistencies in the recording of age. When cleaning the
time variables, we prioritised the reliability of year of
birth and year of death data over age at each census (i.e.
correcting age at census to year of census – year of
birth), unless there was an obvious keying error. This
process maintained the intra-individual consistency of
the data although it is also possible that some unreliabil-
ity could have been introduced depending on whether a
birthday fell before or after the census date.

Age and cause of death
Age of death was calculated by ONS from year and
month of death data from annual matches of LS mem-
bers with death certificate data [24]. At the time of ana-
lysis, all-cause mortality data were available up to 31st
December 2013. Individuals who had emigrated or not
died by the end of 2013 were treated as right censored.
The ONS previously derived a 20-group cause of death
categorisation from underlying cause of death data on
death certificates, using the International Classification
of Diseases coding in use at the time of death [25]. For
comparison with previous literature, we further col-
lapsed these 20 categories into a four category cause of
death variable: (1) “Unnatural” (Mental or behavioural,
accidents or self-harm), (2) “Circulatory” (Ischemic heart
disease, Stroke, Pulmonary disease), (3) “Cancer” (Lung
cancer, Other cancers, Benign neoplasms) or (4) “Other”
(Infectious & parasitic, diabetes, gastro-intestinal tract
disease, liver disease, abnormalities & lab results, muscu-
lar diseases, nervous system, genito-urinary, other endo-
crine, skin disease, other cause).

Care status
For each census from 1971 to 2001, dependent children
were classified into those: i) living with a parent, ii) living
with a relative (excluding children or relatives aged < 16)
or with unrelated others (formal and informal foster
care), or iii) living in residential care (a children’s home
or place of detention).

Covariates
Baseline was the first census the sample member
responded, out of the potential census years 1971, 1981,
1991 and 2001. Baseline age, gender, country of birth
and census year were investigated as potential con-
founders. Non-linear baseline age effects were modelled
using age and age2 terms. Responses on census ques-
tions about place of birth were collapsed into born in
the UK (0 = England, Wales, Scotland and Northern
Ireland) or not (1 = any other country listed). To control
for any negative selection bias (members may have sur-
vived for longer to be observed twice in childhood), a

dummy variable indicated if the LS member had been
observed in two censuses while still a dependent child.

Statistical analysis
All care categories and baseline covariates were com-
pared by mortality status at follow-up using Analysis of
Variance (ANOVA) for continuous variables and the
chi-square statistic for categorical variables. In addition,
for LS members who had died, distribution of cause of
death was compared across the two care categories sep-
arately. We collapsed the care categories into a binary in
care or not variable for the main survival analyses using
Cox proportional hazards regression models with time-
varying covariates (with age as the timescale) that ac-
count for intra-individual correlation [26]. Time at risk
was assessed from age at baseline census until age at
death or right censoring (i.e. the age they reached the
end of follow-up). Models were initially fitted unadjusted
(model 1), and adjusted for age and age2 at baseline,
gender, country of birth, baseline census year and the
number of childhood observations (model 2). To check
for potential increased risks of mortality for children in
care by gender, baseline age or during specific periods,
we added interaction terms for gender, baseline age and
cohort with care status to the adjusted model in models
3, 4 and 5 respectively.
Supplementary analyses checked the robustness of

findings. First, in model SM1 we reduced the reference
group to those not in care and living in a socially disad-
vantaged household since children in care are more
likely to be from a disadvantaged family and to be living
with a more disadvantaged family while in care [27, 28].
Disadvantage was defined as the head of household be-
ing in a routine occupational class according to the Na-
tional Statistics Socio-economic Classification [29].
Frailty models could not be estimated to assess potential
confounding by unobserved individual characteristics
because of the large sample size. To assess whether
mortality applied to those in residential care and non-
residential (models SM2 and SM3), we separately re-
analysed the data for those in these care situations. A
final analysis removed observations for those who had
died before the age of 18 (model SM4), under the as-
sumption that death during childhood was more likely
to be a consequence of pre-existing poor health than
their experience of care. It has also been suggested that
mortality from age 18 reflects difficulties in adapting to
independent living [15].
All analyses were carried out using Stata 14 [30].

Results
Sample characteristics by mortality status at follow-up
are shown in Table 2. For those LS members who had
died (Table 3, n = 8814), a higher proportion of deaths
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for the non-parental care categories occurred within the
“Unnatural” (self-harm, accidents and mental/behav-
ioural) causes of deaths, rather than the cardiovascular,
cancer or other categories (p < 0.0005).
Those who had been in care in childhood were, at any

given time point during the follow-up period, 70% more
likely to die (Hazard ratio 1.70; 95% CI 1.49, 1.93) than
those who had not been in care (Table 4, model 1). This
was attenuated slightly with the addition of controls
(model 2). There was no indication of an interaction be-
tween care status and gender (model 3, p = 0.49) and only
weak support for a care status by baseline age interaction

(model 4, p = 0.09). In the final model (Table 4, model 5),
the association between care and all-cause mortality varied
by baseline census year (p = 0.0009); for those first ob-
served in the 1971 census, the hazard ratio for the care
group was 1.44 (95% CI 1.23, 1.69) times that for those
who had not been in care. When average hazard ratios
were predicted for each care by baseline census year group
(Fig. 1), mortality risk declined over time for those not in
care but remained higher for care groups in all census
years, especially for the 1981 and 2001 census years,
resulting in 4.61:1 difference in mortality risk for those
who had been in care versus not.

Table 2 Sample characteristics by mortality status at end of follow-up on 31st December 2013, ONS Longitudinal Study

TOTAL
(n = 353,601)

Dead
(n = 8814)

Alive
(n = 344,787)

p-value (difference by
death status)

1st observation (baseline)

Median age (SIQR) 353,601 9.0 (10.0) 7.0 (6.5) 0.0001

Gender (%) < 0.0005

Male 180,905 5607 (3.10) 175,298 (96.90)

Female 172,696 3207 (1.86) 169,489 (98.14)

Country of birth (%) < 0.0005

UK 338,661 8514 (2.51) 330,147 (97.49)

Other 14,940 300 (2.01) 14,640 (97.99)

Census year (%) < 0.0005

1971 135,810 6631 (4.88) 129,179 (95.12)

1981 73,667 1428 (1.94) 72,239 (98.06)

1991 74,440 583 (0.78) 73,857 (99.22)

2001 69,684 172 (0.25) 69,512 (99.75)

In Care (%) < 0.0005

Yes 5681 227 (4.00) 5454 (97.53)

No 347,920 8587 (2.47) 339,333 (96.00)

2nd observation

In Care (%) < 0.0005

Yes 2242 69 (3.08) 2173 (96.92)

No 135,696 2421 (1.78) 133,275 (98.22)

Follow-up

Median age of death or censoring (SIQR) 353,801 40.0 (37.5) 38.0 (37.5) 0.023

ONS Office of National Statistics; SIQR Semi inter-quartile range.

Table 3 Causes of death by care status, ONS Longitudinal Study

Care in childhood TOTAL Unnatural (%) Circulatory (%) Cancer (%) Other (%)

Parental care 8587 26.52 18.91 28.07 26.51

Residential care 88 35.23 18.18 18.18 28.41

Non-residential care 139 38.13 20.86 21.58 19.42

TOTAL N 8814 2361 1669 2456 2328

ONS Office of National Statistics.
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Table 4 Hazard ratios (95% confidence intervals) from Cox regression models of death by care status, ONS Longitudinal Study

Model 1:
Care status

Model 2:
+ Controls

Model 3:
+ Gender interaction

Model 4:
+ Age interaction

Model 5:
+ Baseline census
interaction

Main effects

In care 1.70 (1.49, 1.93) 1.63 (1.43, 1.86) 1.69 (1.43, 1.99) 2.01 (1.53, 2.65) 1.44 (1.23, 1.69)

Baseline age 0.97 (0.95, 0.99) 0.97 (0.95, 0.99) 0.97 (0.95, 0.99) 0.97 (0.95, 0.99)

Baseline age2 1.003 (1.002, 1.004) 1.003 (1.002, 1.004) 1.003 (1.002, 1.004) 1.003 (1.002, 1.004)

Male 1.64 (1.57, 1.71) 1.64 (1.57, 1.71) 1.64 (1.57, 1.71) 1.64 (1.57, 1.71)

Born outside UK 1.31 (1.17, 1.46) 1.31 (1.17, 1.47) 1.30 (1.16, 1.46) 1.31 (1.17, 1.47)

Baseline census

1971 (ref) 1.00 1.00 1.00 1.00

1981 1.07 (1.00, 1.14) 1.07 (1.00, 1.14) 1.07 (1.00, 1.14) 1.06 (0.99, 1.13)

1991 0.84 (0.77, 0.93) 0.84 (0.77, 0.93) 0.85 (0.77, 0.93) 0.84 (0.76, 0.93)

2001 0.47 (0.40, 0.56) 0.47 (0.40, 0.56) 0.47 (0.40, 0.57) 0.45 (0.38, 0.54)

Number of observations

One (ref) 1.00 1.00 1.00 1.00

Two 0.67 (0.62, 0.72) 0.67 (0.62, 0.72) 0.67 (0.62, 0.72) 0.67 (0.62, 0.72)

Interaction terms

Care by male gender 1.10 (0.84, 1.44)

Care by age 0.98 (0.96, 1.00)

Care by baseline census

In care in 1971 (ref) 1.00

In care in 1981 1.36 (0.99, 1.88)

In care in 1991 1.34 (0.81, 2.23)

In care in 2001 3.19 (1.74, 5.86)

N = 353,601, observations = 491,539.

Fig. 1 Predicted mortality hazard ratios for care status by baseline census year interaction, ONS Longitudinal Study. Adjusted for age and age2 at
baseline, gender, country of birth and number of observations per individual
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Supplementary analyses
Marginal predictions from the final model are first
shown in Table 5 (model 5). When the reference group
who had not been in care was confined to those in dis-
advantaged households only, there was minimal attenu-
ation of the predicted hazard ratios (model SM1). This
suggests the findings were robust to the choice of the
comparison group.
When the reference group remained unchanged and

instead the care group was confined to those who had
been in residential care (model SM2), the predicted haz-
ard ratios were amplified, consistent with the assump-
tion that those in residential care had poorer health in
childhood than those in non-residential care. This was
most marked for the more recent baseline census years
due to small cell sizes for the residential care by census
year interaction estimates (Supplementary Table S2).
When the reference group remained unchanged and the
care group was confined to those who had been in non-
residential care (model SM3), the predicted hazard ratios
were attenuated but more similar to those observed for
the final model. Nevertheless, despite no difference in
the hazard ratios for the non-residential care group
(1.43; 95% CI 1.06, 1.80) versus non-care group (1.31;
95% CI 1.11, 1.52) for those first observed in 1971, a sig-
nificant difference over time emerged so that for those
first observed in 2001 the predicted average hazard ra-
tios were 2.09 (95% CI 0.66, 3.51) and 0.59 (95% CI 0.44,
0.75), respectively.
The full analysis sample was then reduced by remov-

ing any LS members who had died while still a child (i.e.
< 18 years, model SM4). The predicted average hazard
ratios were amplified but the general pattern of results

remained the same despite few deaths among cohorts
with shorter follow-up resulting in wider confidence in-
tervals for these predictions.

Discussion
Statement of principal findings
In this large, nationally representative follow-up study of
dependent children resident in England and Wales, con-
sistent with hypothesis 1, all-cause mortality was higher
among adults who had been in care up to 42 years earl-
ier. There was no support for hypothesis 2; boys in care
did not have a higher mortality risk than girls in care,
nor for hypothesis 3 concerning an increased vulnerabil-
ity if first observed in care at older ages. Finally, the re-
duction in mortality for those who were not in care
across the census years 1971–2001 is not replicated for
children who were in care; the difference in the mortal-
ity ratio for children in care was greater in 1981 and
2001 than in the 1971 census, contrary to hypothesis 4.
The excess mortality for those who had been in care was
mainly attributable to deaths categorised as self-harm,
accidents and mental & behavioural causes.

Results in relation to other studies
Our overall finding that being in care in childhood was as-
sociated with higher adult all-cause mortality is consistent
with the few previous studies on this topic [3, 14–16]. We
expand on most of these studies [14–16] by showing that
the elevated risk of mortality is apparent long past early
adulthood for some LS members. One UK study, using
the same data set as us, had compared mortality rates 30
years after care assessment but was restricted to the 1971

Table 5 Marginal predictions of the mortality hazard ratios for all combinations of care status with baseline census year from
sensitivity models, ONS Longitudinal Study

In care Baseline census Model 5 Model SM1
Disadvantaged
non-care group

Model SM2
Residential
care only

Model SM3
Non-residential
care only

Model SM4
Deaths > 17 years
old only

No 1971 1.35 (1.14, 1.57) 1.35 (0.92, 1.78) 1.30 (1.09, 1.51) 1.31 (1.11, 1.52) 2.95 (2.46, 3.44)

No 1981 1.43 (1.18, 1.68) 1.59 (1.02, 2.16) 1.38 (1.13, 1.63) 1.39 (1.14, 1.64) 3.27 (2.66, 3.88)

No 1991 1.13 (0.92, 1.35) 1.43 (0.87, 2.00) 1.09 (0.88, 1.31) 1.10 (0.89, 1.32) 2.47 (1.95, 2.99)

No 2001 0.61 (0.45, 0.77) 0.55 (0.22, 0.89) 0.59 (0.43, 0.74) 0.59 (0.44, 0.75) 1.72 (1.16, 2.28)

Yes 1971 1.95 (1.50, 2.40) 1.77 (1.12, 2.42) 3.36 (2.33, 4.39) 1.43 (1.06, 1.80) 4.15 (3.16, 5.13)

Yes 1981 2.81 (1.89, 3.73) 2.59 (1.41, 3.77) 7.24 (3.91, 10.57) 1.93 (1.16, 2.69) 6.25 (4.09, 8.40)

Yes 1991 2.19 (1.08, 3.31) 2.08 (0.83, 3.33) 4.15 (−0.68, 8.98) 1.92 (0.86, 2.99) 4.98 (2.21, 7.75)

Yes 2001 2.81 (1.13, 4.49) 2.70 (0.83, 4.57) 31.50 (−4.98, 67.97) 2.09 (0.66, 3.51) 9.05 (2.10, 16.00)

Wald test 16.42 13.11 30.14 12.71 13.59

p 0.0009 0.004 < 0.00005 0.005 0.004

N 353,601 81,967 350,477 353,090 353,601

Observations 491,539 93,567 485,770 490,627 491,539
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baseline census year only, with care in residential facilities
only [3]. This is an important restriction, as their data
show a relative risk of 2.43 (our calculation) for those in
residential care is substantively attenuated in our data
(relative risk 1.62) based on all care experiences and the
addition of more recent censuses.
Only two other studies we are aware of have investi-

gated gender, timing of care experience and mortality
[15, 16]. Although both studies stratified results by gen-
der, neither reported statistical tests of gender differ-
ences in deaths among care leavers. However, it is clear
that our results on gender concur with theirs in finding
no gender differences overall.
Extrapolating from their results also suggests that the

age in care with mortality relationship from these studies
found a lower risk if in care aged 1–10 compared with
being in care aged 11–17 years in the Finnish study [15],
but a non-significantly lower mortality risk aged 0–6
year compared with aged 7–12 years first in care in the
Swedish study [16]. Our estimated hazard ratio of 0.98
for the interaction between age and being in care dis-
agrees with both prior studies but warrants replication
before drawing any inferences. Nevertheless, differences
in findings between the two studies and ours could be
due to the different sampling procedures, or the longer
follow-up period in our study, or to the greater degree
of accuracy in their study about when placements began
and ended, or to the other studies employing a categor-
ical rather than linear age term.
As far as we are aware, we are the first study to show that

the relationship between care status and mortality varied by
census year, exemplifying the inverse care law [31].

Implications and future research
The mechanism(s) by which being in care could be af-
fecting mortality until later in adulthood is unclear. Nu-
merous studies have shown that the mental and physical
health, well known predictors of later mortality [32, 33],
of children who enter care are worse than for the gen-
eral population of children [5, 34–37]. This could be due
to children with chronic conditions being more likely to
be placed into care [32, 36, 37] or could reflect adverse
effects of early life neglect and abuse [35, 38]. While we
could not run the survival analysis for specific causes of
death due to small numbers, descriptive data in our
study showed the higher risk of mortality confined to
‘unnatural’ causes of death, rather than other categories,
implicating mental ill-health as a key concern warranting
further research. Furthermore, the finding of an in-
creased risk of mortality when restricting the analysis to
deaths in adulthood is consistent with the idea that chil-
dren who have been in care find the transition to adult-
hood more difficult to negotiate [15]. A joint focus on
physical and mental health, work, family and living

arrangements at this life stage for care experienced indi-
viduals would be instructive.
Adults who have been in care are already known to

have poorer social outcomes [3, 5, 8, 12, 39], with edu-
cational attainment, unemployment, unskilled occupa-
tion, homelessness and prison residence specifically
known to be related to mortality [3, 40, 41]. One study
examining mortality differences of Swedish 18-year olds
who had been in foster care found that their mortality
risk was similar to a comparison group that had been
in contact with Welfare services, a group that should
have had an equivalent distribution of social and health
issues [16]. We found higher mortality risk for those
who had been in care when a socially disadvantaged
comparison group was used. Social determinants of
health are also known to elevate cardiovascular and
cancer mortality [42, 43], but this was not seen in our
data. Taken together these findings suggest that it may
not be the traditional social determinants that are driv-
ing the excess mortality risk, rather it could be a conse-
quence of something specific to the need for care
which is not being ameliorated by being cared for away
from parents. If this is confirmed, then more upstream
interventions are indicated.
Possible explanations for the differences in risk for care-

experienced children across censuses are unclear. There
was a suggestion that for the 1981 census, mortality was
also higher for children who were not in care in child-
hood. Whatever mechanism was generally elevating mor-
tality at that time, maybe entering the workforce during
the 1990 and post-2008 recessions [44, 45], they could
have been particularly challenging for children transition-
ing out of care during that time. Particularly for the 2001
census, there are concerns that reduced council funding
due to austerity measures has resulted in reduced quality
of care for looked-after children [46, 47], which could
affect the mental health of these young people [48]. Alter-
natively, the elevated 2001 census mortality risk could be
comparable to other censuses as they age, as a higher per-
centage of deaths occurred in the 20–40 year old age
range for those who had been in care versus post-40 in
the no care group; however when we restricted the follow-
up to 13 years in all in census years, the excess 1991 and
2001 census mortality risk for children in care remained
(HR 3.10 vs. 3.19 in Table 4).
By separately analysing residential and non-residential

care experiences, we have a more nuanced understanding
of the potential impact of being placed in care. With the
reduction in relative risk of death and notwithstanding the
higher hazard associated with non-residential care in 2001
(when the proportion of residential out-of-home care
plummeted, Supplementary Table S2), this gives some
support to the 1989 Children Act recommendation to give
priority to relative care where possible.
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Strengths and limitations of the study
The main strength of this paper is its ability to follow-up
a nationally representative group of English and Welsh
children prospectively for up to 42 years after initial care
assessment. This allowed us to investigate whether care
status in childhood was associated with mortality de-
cades after the children had left care. Combined with
the additional strength of the LS regularly being linked
to national death records, this meant that there was no
loss to follow-up. The repeated data collections across
five censuses also allowed us to assess whether associa-
tions have changed over time; a distinct possibility as
policies related to looked-after children, and their transi-
tions to adulthood, have changed over the four decades
of this study.
The major disadvantage of using the LS dataset is that

census data are only collected every 10 years and a lim-
ited range of relevant covariates was available to us.
Moreover, as the data are from the census, we are un-
able to identify children with and without local authority
care orders. As well, 61% of the sample only contributed
information at one census during childhood, resulting in
some imprecision concerning measurement and timing
of the exact periods in which children were in care.
Given the relatively young age of the sample at follow-
up, and corresponding low percentage of deaths in the
population, it is unlikely that missing census data was
due to mortality. However, in our data children in care
were more likely to be non-respondents to a preceding
or proceeding census. A further limitation is the shorter
follow-up period for children observed more recently,
with a less than 13-year follow-up for those observed in
the 2001 census year. This could have biased the care by
census year interaction tests, most likely making differ-
ences conservatively estimated. Finally, lack of data on
reason(s) for care placement and family characteristics
prior to care, which are likely to correlate highly with
mortality, point toward some residual confounding in
our data.

Conclusions
Adults who have been in care in childhood experience
higher mortality risk after they have left care, especially
to causes which can be ascribed as ‘unnatural deaths’.
Further research should focus on the mechanisms
underpinning these findings, particularly the role of
mental health and why being in care during the early
1980s and 2000s is associated with excess mortality. If
the findings reflect a true causal relationship between
care and unnatural death in adulthood, current guide-
lines for transitions from child to adult health services
[49] should be expanded to well beyond the initial young
adult period.
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Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-020-08867-3.

Additional file 1: Table S1. Distribution of observations in childhood
by census year, ONS Longitudinal Study. Table S2. Distribution of
observations in out-of-home care by census year, ONS Longitudinal
Study.
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