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ABSTRACT
Background Childhood adversity indicated by 
involvement with child welfare services (ICWS) is 
associated with increased risks of disease and injuries 
in young adulthood. It is yet unknown whether such 
risks are limited to external causes and mental and 
behavioural disorders or whether they extend beyond 
early adulthood and to non- communicable diseases 
(NCDs) with later onset. Moreover, it has not been 
explored whether ICWS associates with decreased 
survival prospects following hospitalisation.
Methods Based on prospective data for a 
1953 Stockholm birth cohort (n=14 134), ICWS 
was operationalised distinguishing two levels in 
administrative child welfare records (ages 0–19; 
’investigated’ and ’placed’ in out- of- home care (OHC)). 
Hospitalisations and all- cause mortality (ages 20–66) 
were derived from national registers. Hospitalisation 
records were categorised into external causes and 
NCDs, and nine subcategories. Negative binomial 
regression models were used to estimate differences in 
hospitalisation risks between those with and without 
experiences of ICWS and Cox survival models to estimate 
mortality after hospitalisation.
Results Placement in OHC was associated with higher 
risks of hospitalisation due to external causes and NCDs 
and all investigated subcategories except cancers. Risks 
were generally also elevated among those investigated 
but not placed. ICWS was further linked to higher 
mortality risks following hospitalisation.
Conclusion Differential risk of morbidity and 
differential survival may explain inequalities in mortality 
following childhood adversity. We conclude that the 
healthcare sector might play an important role in 
preventing and mitigating the elevated risks of externally 
caused morbidity, disease and premature mortality 
observed among those with a history of ICWS.

INTRODUCTION
Experiences of childhood adversity are highly 
prevalent and result in high costs not only to the 
individual but also to all of society.1 2 Therefore, 
childhood adversity constitutes an important 
public health concern.3 Individuals who experience 
involvement with child welfare services (ICWS) 
carry an exceptionally high burden of adverse 
childhood experiences.4 5 Indeed, it has been 
consistently demonstrated that ICWS is associated 
with an increased risk of premature mortality.6–8 

However, the pathways underlying these differ-
ences in mortality are not well known. The current 
study explores two potential explanations: differen-
tial risk of hospitalisation due to external causes and 
non- communicable diseases (NCDs) and differential 
survival prospects following such hospitalisations. 
Such an inquiry may lead us to better understand 
the healthcare sector’s role in mitigating the risk 
of mortality among individuals with experiences of 
childhood adversity. Individuals at risk can be iden-
tified early through ICWS, which might guide the 
development of appropriate interventions.

Theoretically, experiences of childhood adver-
sity—and, particularly, those so severe that they lead 
to ICWS—can be assumed to ‘get under the skin’, 
changing the epigenome and other biological and 
psychological response systems.9 10 This inscription 
of social experiences within the body, from in- utero 

WHAT IS ALREADY KNOWN
People with experiences of involvement with child 
welfare services (ICWS) have often high levels of 
adverse childhood experiences and experience 
higher risks of hospitalisation in adulthood due to 
external causes as well as mental and behavioural 
disorders. As most previous prospective studies 
have ended their follow- ups by early adulthood, it 
remains unclear whether there are also increased 
risks for other non- communicable diseases with 
a later onset and whether childhood adversity 
is linked to differences in survival after onset of 
disease.

WHAT THIS STUDY ADDS
This study demonstrates that adults with 
experiences of ICWS generally have higher risks 
of being hospitalised due to external causes 
and non- communicable diseases. Following an 
initial hospitalisation, they have lower chances of 
survival.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY
The findings highlight several possible entry 
points for policy and intervention, which include 
preventing experiences of childhood adversity, 
mitigating health- related consequences of such 
experiences and improving healthcare outcomes in 
this vulnerable group of individuals.
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to death, is sometimes referred to as ‘embodiment’.11 Through 
the process of embodiment, those exposed to childhood adver-
sity might be more susceptible to disease development or more 
likely to experience more severe consequences following disease 
(including death).

Thus far, morbidity among individuals with experiences of 
ICWS has primarily been examined in terms of external causes 
or mental and behavioural disorders.12–14 Previous prospective 
longitudinal studies have, for example, noted increased risks for 
developing anxiety, depression, substance use disorders and self- 
harm13 15–19 up until early midlife among those placed in out- of- 
home care (OHC; foster family or institutional care).

Evidence is scarcer concerning risks of diseases with a later 
age at onset, including cardiovascular diseases (CVDs), cancers, 
respiratory diseases and diabetes. Alongside mental and 
behavioural disorders, they represent the main types of NCDs 
with an extensive individual and societal burden. These five 
subcategories—most of which are considered preventable—are 
together estimated to account for 90% of deaths in the European 
region.20

Looking into the broader literature on childhood adversity, 
retrospective studies have indicated increased risks of developing 
NCDs among those with adverse childhood experiences.2 21–27 
There is, however, a paucity of prospective studies. Those that 
do exist tend to show inconsistent results, for example, regarding 
the risks for cancer and diabetes, which might be due to rela-
tively limited follow- ups.21 28–30

Study aims
With the aim to explore the role of childhood adversity in rela-
tion to hospitalisation risks and survival prospects following 
hospitalisation, the present study draws on longitudinal prospec-
tive data from a Swedish cohort born in 1953 (n=14 134). 
Childhood adversity is approximated by experiences of ICWS 
(ages 0–19). Two groups of ICWS are differentiated, indicating 
the severity of ICWS experiences: individuals who were investi-
gated but not placed, and individuals for whom the involvement 
resulted in placement in OHC. Following an outcome- wide 
approach to epidemiology,31 we include hospitalisations due to 
external causes and NCDs as well as all- cause mortality (ages 
20–66). More specifically, this study investigates the following 
hypotheses:
1. Individuals with experiences of ICWS are at higher risk of 

being hospitalised due to external causes (including self- 
harm) and NCDs (including mental and behavioural disor-
ders, CVDs, cancers, respiratory diseases and diabetes) when 
compared with individuals without experiences of ICWS.

2. Individuals with experiences of ICWS have a shorter time to 
death after initial hospitalisation due to external causes and 
NCDs compared with their majority population peers.

3. The relationships in hypotheses 1 and 2 follow a gradient 
that reflects the severity of ICWS experienced.

METHODS
Study population
The data material is the Stockholm Birth Cohort Multigen-
erational study (SBC Multigen). The cohort is defined as all 
children born in 1953 and living in the greater Stockholm 
metropolitan area in 1963, who could be probability matched 
to follow- up data from nationwide registers (n= 14,608).32 
In this study, we restricted the analysis to those who did not 
die or emigrate without returning before age 20 (n=14,509). 
The analytical sample includes everyone without missing values 

on the covariates (n=14,134). Missing observations in family 
education at age 10 were retained as a separate category.

Measurements
Involvement with child welfare services
In this cohort, ICWS has been shown to be a viable proxy for 
childhood adversity because of its predictive power for long- 
term health outcomes such as premature mortality.7 Other 
prospectively measured indicators of childhood adversity 
(e.g., accumulative experiences of household dysfunction) do 
not independently of ICWS predict mortality or educational 
attainment.33

The SBC Multigen contains child welfare records from munic-
ipal social registers covering the period between 1953 and 1972 
(ages 0–19). Besides placement in OHC, these data include refer-
rals to child welfare services that did not result in the child being 
taken out of the family but rather cases that were dismissed or 
resulted in warnings or in- home services. This offers an inter-
esting alternative comparison group, encompassing individuals 
who have displayed signs of adversity severe enough to come to 
the attention of the child welfare services but not severe enough 
to justify a placement in OHC. Based on this, we distinguished 
three mutually exclusive ICWS groups following the severity of 
ICWS: (1) those without any record in the child welfare register 
(‘without ICWS’; who are used as reference group in the main 
analysis), (2) child welfare investigations not resulting in OHC 
placement (‘investigated’), (3) placement in OHC, including 
foster and institutional care (‘placed’). The highest order took 
precedence in coding these groups.

Hospitalisation
From the Swedish National Patient Register, we derived data 
on in- patient care between 1973 and 2019 (ages 20–66), that 
is, cases of disease that required hospitalisation (at least one 
overnight stay at the hospital). A total of 11 cause groups were 
selected based on both primary and secondary diagnoses and 
classified according to the 10th revision of the International 
Classification of Diseases and the corresponding codes in the 
eighth and ninth revisions (see online supplemental table 1). We 
identified two major cause groups: external causes and NCDs. 
External causes include hospitalisations due to causes outside 
the body, for example, injuries, poisoning, accidents, violent 
assaults. We separated out the subcategory of (intentional and 
unintentional) self- harm. Within NCDs, we distinguished five 
subcategories: CVDs, cancers, respiratory diseases, diabetes 
and mental and behavioural disorders. Under mental and 
behavioural disorders, we further separate three subcategories: 
anxiety, depression and substance use disorders. Besides those 
subcategories, NCDs as an overall category also include in situ 
and benign neoplasms; diseases of the blood; other endocrine 
and metabolic disorders; musculoskeletal disorders; diseases of 
the nervous, digestive or genitourinary system and diseases of 
the eye, ear and skin.

Death
Mortality data were drawn from the National Cause of Death 
Register as death by any cause between 1 January 1973 and 31 
December 2019 (ages 20–66). Since chronic diseases tend to 
co- occur, cause- specific mortality might include uncertainty in 
the registered causes of death. For this reason and to ensure suffi-
cient statistical power, we preferred using all- cause mortality.
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Covariates
ICWS is associated with the socioeconomic conditions of the 
family, and such factors have also been shown to influence 
adulthood morbidity and mortality. Therefore, we included the 
following covariates: born out of wedlock; mother’s age at birth; 
occupational status of family at birth (usually assessed through 
father’s occupation but, if unavailable, based on the mother’s 
occupation) and family education at age 10.

Sex
All analyses are reported separately for men and women, based 
on the biological sex assigned at birth.

Statistical analysis
Follow- up started on 1 January 1973 and ended at death, 
emigration or end- of follow- up on 31 December 2019. Within 
this observation window, 519 people got censored at the date of 
emigration, and 1635 people died.

Risk of hospitalisation
We analysed hospitalisation between ages 20 and 66 for each 
major cause group and subcategory, stratified by sex and ICWS 
group. First, we calculated hospitalisation prevalence (expressed 
as %), deriving 95% CIs from predicted margins based on logistic 
regression analysis. Next, we calculated incidence rates of hospi-
talisation per 1000 person- years at risk. Incidence measures the 
occurrence of new cases during a certain period and, thus, signi-
fies a person’s probability of being hospitalised with a disease.

To further examine the first hypothesis, we conducted multi-
variate modelling to predict frequencies of hospitalisation within 
each cause group (thereby taking repeated hospitalisations into 
account). Model fit statistics for the count variable were derived 
for the covariate- adjusted Poisson, zero- inflated Poisson and 
negative binomial models (online supplemental table 2). The 
negative binomial models fit the data best for all outcomes and 
were, thus, used to examine the differences in the risk of hospi-
talisation by ICWS groups. We report adjusted incidence rate 
ratios (IRRs) with 95% CIs.

Time to death
The second hypothesis concerns differential survival after hospi-
talisation. To investigate this, we used Cox survival models esti-
mating the chances of survival on a calendar time scale from the 
date of the first cause- specific hospitalisation to death from all 
causes. The few tied failure times were dealt with by the Efron 
method. We adjusted these models for covariates and for age at 
first cause- group- specific hospitalisation, reporting HRs over the 
follow- up period with 95% CIs.

In order to counteract the likelihood of false- positive chance 
findings due to multiple outcomes, we used Bonferroni correc-
tion to correct α (the significance level considered) to <0.004. 
However, in the tables, we reported CIs at a 95% level to not 
confuse readers, whereas p<0.004 is marked with a bold face. 
Data management was conducted in R (V.4.1.0), and descrip-
tives and analyses were made in Stata (V.17.0) using commands 
‘nbreg’ and ‘stcox’. Plots were produced in R.

RESULTS
Characteristics of the study population are shown in table 1. 
ICWS was relatively prevalent in the cohort: 26.8% of men 
and 14.5% of women had such experiences in ages 0–19. The 
prevalence of OHC was 9.2% among men and 8.4% among 
women. Those with experiences of ICWS were more likely to 
have been born out of wedlock, have teenage mothers, have 
fathers with a manual occupational background and were less 
likely to have parents with secondary or postsecondary educa-
tional degrees.

Table 2 describes the absolute prevalence and incidence 
rates of hospitalisation. For all subcategories, men and women 
placed in OHC have higher prevalence and incidence rates 
than those without experiences of ICWS. The investigated chil-
dren’s estimates fall between those two groups with few excep-
tions. Moreover, we found a generally higher median number 
of hospitalisations (frequency) and a lower median age at first 
hospitalisation (onset) for both ICWS groups (‘investigated’ and 
‘placed’), except for cancers and respiratory diseases (online 
supplemental table 3).

Table 1 Sample characteristics, stratified by sex and ICWS group

Men Women

Without ICWS Investigated Placed Total Without ICWS Investigated Placed Total

% % % % % % % %

Born out of wedlock (yes) 4.32 7.91 20.88 6.55 4.37 12.80 23.02 6.45

Mother’s age at birth

  Teenager 3.66 4.89 10.23 4.51 3.54 5.92 9.45 4.18

  20–35 years of age 80.43 80.03 75.57 79.89 80.66 78.20 75.77 80.10

  >35 years of age 15.91 15.08 14.20 15.60 15.79 15.88 14.78 15.71

Occupational status of father at birth

  Non- manual worker 57.25 39.61 34.52 52.03 55.01 38.63 33.68 52.22

  Manual worker 42.75 60.39 65.48 47.97 44.99 61.37 66.32 47.78

Family education at age 10

  Primary 64.23 82.48 87.36 69.60 66.27 81.75 87.46 68.99

  Secondary 19.14 9.78 7.10 16.37 18.17 9.00 7.73 16.74

  Tertiary 10.92 3.99 2.41 8.91 10.06 3.32 1.20 8.90

  Missing 5.71 3.75 3.13 5.12 5.50 5.92 3.61 5.37

  Total, row per cent 73.2 17 9.2 100 85.5 6.1 8.4 100

  Total, n 5273 1227 704 7204 5926 422 582 6930

ICWS, involvement with child welfare services.
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The results from the adjusted negative binomial regression 
of experiences of ICWS on cause- group- specific hospitalisa-
tion are plotted in figure 1. Individuals with ICWS were more 
likely to be hospitalised due to external causes (IRRs ranging 
from 1.7 to 2.2) and NCDs (IRRs: 1.7–2.7). Hospitalisation 
risks were particularly pronounced in the subcategory of mental 
and behavioural disorders (IRRs: 2.7–6.7), with those who 
experienced ICWS being more likely to be hospitalised due to 
substance use disorders (IRRs: 4.0–10.7) and anxiety (IRRs: 
2.4–5.2). They also have some increased risks of hospitalisation 
due to self- harm (IRRs: 2.6–4.7), CVDs (IRRs: 1.3–1.6) and 
respiratory diseases (IRRs: 1.3–2.3). Estimates were less consis-
tent for diabetes (IRRs: 1.6–3.0) and statistically non- significant 
for cancers (IRRs: 1.2–1.4). In general, associations are stronger 
for the placed group than for those investigated. Though IRRs 
for investigated women had similar directionality as for the 

placed women, this group was small with larger CIs that often 
include one (online supplemental table 4).

Table 3 shows the HRs of all- cause mortality after hospital-
isation across ages 20–66. Experiences of ICWS were associ-
ated with increased risks of death after hospitalisation due to 
external causes (HRs: 1.7–2.6) and NCDs (HRs: 1.6–2.3), and, 
particularly, after hospitalisation due to CVDs (HRs: 1.8–2.5). 
Except for investigated women, ICWS was also associated with 
higher death hazards after hospitalisation due to mental and 
behavioural disorders (HRs: 1.5–2.0).

DISCUSSION
Based on a 1953 birth cohort from Stockholm, followed over 
almost seven decades, our findings could largely confirm the 
initial hypotheses. Individuals with experiences of childhood 

Figure 1 The association between ICWS and hospitalisation, stratified by sex and cause group. Results from the adjusted negative binomial 
regression models. ‘Without ICWS’ is the reference group (IRR=1.00). All models are adjusted for being born out of wedlock, mother’s age at birth, 
occupational status at birth, and family education at age 10. CVDs, cardiovascular diseases; IRR, incidence rate ratio; NCDs, non- communicable 
diseases.

Table 3 The association between ICWS and all- cause mortality after hospitalisation, stratified by sex and cause group

Men
(n=7204)

Women
(n=6930)

Observations/deaths

Investigated Placed

Observations/deaths

Investigated Placed

HR 95% CI HR 95% CI HR 95% CI HR 95% CI

External causes 2459/533 1.65 1.34 to 2.02 2.35 1.87 to 2.96 1989/291 2.21 1.54 to 3.16 2.55 1.90 to 3.44

  Self- harm 247/116 1.59 1.00 to 2.51 1.74 1.09 to 2.78 257/77 1.10 0.54 to 2.23 1.58 0.91 to 2.73

NCDs 5033/871 1.69 1.43 to 1.99 2.33 1.95 to 2.79 5064/567 1.61 1.21 to 2.15 2.08 1.66 to 2.62

  Mental and behavioural 
disorders

1146/435 1.48 1.17 to 1.88 1.56 1.23 to 1.99 867/208 1.34 0.87 to 2.06 2.00 1.46 to 2.75

  Anxiety 251/81 1.20 0.66 to 2.18 1.23 0.70 to 2.16 258/51 0.44 0.10 to 1.90 1.83 0.94 to 3.56

  Depression 283/89 1.70 0.96 to 3.02 1.80 1.08 to 2.99 313/70 0.85 0.33 to 2.16 1.64 0.94 to 2.87

  Substance use disorders 757/342 1.09 0.83 to 1.42 1.29 0.97 to 1.70 419/133 1.32 0.79 to 2.18 2.03 1.37 to 3.02

  CVDs 2195/376 1.75 1.37 to 2.23 2.49 1.88 to 3.30 1530/225 2.09 1.39 to 3.14 2.27 1.59 to 3.25

  Cancers 848/295 1.56 1.17 to 2.08 1.52 1.08 to 2.15 1094/309 1.38 0.90 to 2.11 1.47 1.01 to 2.13

  Respiratory 816/198 1.22 0.86 to 1.73 2.30 1.58 to 3.35 814/151 1.13 0.61 to 2.11 1.63 1.09 to 2.43

  Diabetes 381/100 1.40 0.86 to 2.29 3.00 1.74 to 5.17 243/57 1.97 0.86 to 4.52 1.65 0.80 to 3.38

Results from Cox proportional hazards models.
Reference group is ‘Without ICWS’. (HR=1.00). The models are centred around the first admission date and uses a calendar time scale. All models are adjusted for born out of wedlock, 
mother’s age at birth, occupational status of the father at birth, and family education at age 10. Bold numbers signify a p value ≤0.004.
CI, CI interval; CVDs, Cardiovascular diseases; HR, HR ratio; ICWS, involvement with child welfare services; NCDs, Non- communicable diseases.
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adversity, by proxy of ICWS, had higher risks of being hospi-
talised in adulthood due to most of the major causes included 
here (differential risk of hospitalisation). Overall, they were also 
more likely to die after being hospitalised (differential survival). 
The results generally followed a gradient reflecting the severity 
of ICWS, which suggests that the results are driven by the under-
lying exposure to adversity rather than solely being due to place-
ment in OHC itself. Moreover, there were no clear differences 
between men and women.

Extending the follow- up to mid- adulthood, our study corrob-
orates findings from earlier studies showing that individuals with 
experiences of OHC have increased risks for hospitalisation due 
to external causes and mental and behavioural disorders—espe-
cially substance use disorders and self- harm.14 16 We further add 
evidence for elevated hospitalisation risks due to NCDs, and the 
subcategories of CVDs, respiratory diseases and diabetes. This 
is remarkable as such diseases typically have a later onset, and 
selective mortality among those with ICWS would be expected 
to bias these estimates towards the null. The investigation into 
subcategories also shows that the conditions most strongly related 
to health risk behaviours are particularly increased among those 
with experiences of OHC placement. This potentially indicates 
that such behaviours are perhaps used as strategy to cope with 
the increased burden of mental health problems in those with 
experiences of ICWS.

The findings also highlight that cancers are an exception, 
potentially because we could not differentiate the types of 
cancers with stronger behavioural risk factors. Our results are 
nonetheless in line with two of the most comprehensive earlier 
prospective inquiries into hospitalisation risks, which found a 
higher incidence across many conditions, but not neoplasms 
among individuals with a history of foster care.28 30 This is in 
contrast to other retrospective studies on cumulative adverse 
childhood experiences,2 and to two prospective studies finding 
evidence for increased cancer risks among women and lung 
cancer risks among those with childhood adversity.34 35

This study uniquely investigates the association between child-
hood adversity and survival prospects following hospitalisation. 
Individuals with experiences of ICWS generally had higher 
mortality risks and died sooner after hospitalisation due to 
external causes or NCDs than individuals without such experi-
ences. These results were consistent in the subcategory of CVDs 
but not in the other subcategories. The worse survival prospects 
after a CVD- related hospitalisation could mean that individuals 
with experiences of ICWS are more vulnerable to the adverse 
consequences of such diseases, perhaps due to comorbidities, 
worse mental health or other coinciding risk factors for worse 
prognoses. Alternatively, it could reflect differences in disease 
severity when they present to the hospital, or differences in 
quality, access or response to treatment. These worse survival 
prospects might point to unmet care needs among individuals 
with experiences of childhood adversity; something which has 
been shown in OHC- experienced populations already during 
their childhoods .36

This study has several strengths. Most importantly, the 
population- based birth cohort data that could be followed up to 
age 66. Based on national registers, there was minimal attrition 
and selection. Some limitations should, however, be considered. 
We cannot exclude the possibility of measurement error. Our 
indicators of ICWS were based on child welfare records from 
the Social Registers kept locally by municipalities in Stockholm; 
not all cohort members lived in Stockholm before age 10 and 
we might miss some cases that were solely recorded outside the 
metropolitan area.37 In terms of hospitalisations, the Swedish 

National Patient Register did not have full national coverage 
between 1973 and 1987.38 However, the coverage in Stockholm 
was more or less complete (for a more extensive discussion, see 
Ludvigsson et al).

There are possible unmeasured confounders, such as baseline 
health, and other factors related to genetic predisposition to 
disease or risk- taking behaviours. There are also a number of 
potential mediators that have been not included in this study, for 
instance, life style behaviours, mental health, cognitive ability 
and educational attainment. Our results, nonetheless, lend some 
support to the hypothesis that mental and behavioural prob-
lems might be important explanatory factors. How much, for 
example, of the worse survival prospects, might be explained 
by mental health warrants further investigation: in patients with 
several comorbidities who experienced ICWS, mental health 
problems are very common (online supplemental table 5). 
Nevertheless, the cause groups used here were too broad and 
numerous to consider disease aetiology.

It remains a question whether our findings may explain previ-
ously reported inequalities in premature all- cause mortality 
between those with and without experiences of ICWS.7 Differ-
ential risk of hospitalisation and differential survival after 
hospitalisation have been considered important for producing 
socioeconomic inequalities in mortality more generally.39 
Further investigating the mechanisms driving the inequalities 
in mortality following childhood adversity is a task for future 
research to consider.40

As this study only reports associations for one cohort born 
in one city, future research would need to verify the results in 
other contexts, and use designs and methods better equipped 
for making causal inferences. Regardless, the impact of adver-
sity seems to persist across the life course, making it a relevant 
issue for public health and the inquiry into health inequalities. 
Our results further have implications for healthcare policy, as 
they strongly suggest that populations with experiences of child-
hood adversity might not be optimally served by the healthcare 
system, whether due to intrinsic susceptibility, help- seeking 
behaviours, comorbidity or other barriers. With their higher 
risks of disease and death following diseases, much could be 
gained from improving access to and quality of care in this 
vulnerable population.
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