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Abstract

Background: Individuals with a history of out-of-home care in childhood experience elevated rates of
mortality from all-causes and suicide in adulthood but the relationship with chronic disease is unknown.
We examined the association between out-of-home care and cardiovascular disease (CVD) in a large cohort
study and, in the women, explored how care is embodied to give rise to CVD.

Methods: This is a cohort study generated from linkage of a range of Swedish national registers. Born
1972-1981, 447,516 men (12711 with a care background) and 415,910 women (11926 with a care
background) were followed between care graduation at age 18 and up to age 48 years for hospitalisations
and death. A subgroup of 377,500 women (87% of the birth cohort) were linked to a maternity database
which yielded data on adult cigarette smoking and metabolic risk factors.

Results: A maximum of 30 years of health surveillance gave rise to 5519 CVD events (2049 in women).
After adjusting for the confounding factors of year of birth and maternal education, men (hazard ratio 1.95
[95% Cl 1.68-2.25]) and women (1.80 [1.48-2.18]) with a history of out-of-home care in childhood had
around a doubling of CVD risk in adulthood compared with general population controls. Separate
presentations of CVD, such as myocardial infarction and stroke, revealed similar magnitudes of association
with care. In women who had given birth, adjustment for the mediating variables of adult smoking status
(1.41[1.12-1.78]) and educational performance (1.57 [1.25-1.98]), but not metabolic risk factors (1.98
[1.24-3.15]), led to marked attenuation in CVD risk.

Conclusion: In the present study, men and women separated from their family of origin in early life
experienced an increased burden of CVD as adults. Results for women suggest that targeting health
behaviours, teenage pregnancy, and educational performance in these groups may potentially mitigate risk.
These findings add to the array of adverse adult health outcomes seemingly experienced following care

graduation.
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Results in Context

Evidence before this study

It is becoming increasingly well established that people who experience periods of state (out-of-home) care
in childhood have an elevated risk of unfavourable social, economic, and psychological outcomes in adult
life, some of which are themselves known risk factors for CVD. Moreover, higher rates of mortality from
all-causes relative to general population controls have also been reported, so raising the suggestion that
care is linked to later chronic disease. A search of PubMed and Embase using a variety of terms for out-of-
home care (e.g., state care, public care, looked-after) and chronic disease (cardiovascular disease, heart

disease, stroke, cancer) did not identify any relevant studies.

Added value of the study

For the first time to our knowledge, we examined the association between a history of out-of-home care in
early life and adult CVD. In alarge cohort of men and women generated from a series of linkages to
administrative datasets, after taking into account confounding factors, we found that those with a history
of childhood out-of-home care experienced a doubling of the risk of adult CVD. For women for whom we
had mediating data from adulthood, there was a suggestion that this effect was explained by low maternal

age at birth of offspring, cigarette smoking, and socioeconomic disadvantage in later life.

Implications of all the available evidence
Interventions designed to target the prevention of smoking, teenage pregnancy, and sub-optimal
educational achievement might have potential for CVD risk reduction in women with a pre-adult record of

out-of-home care.
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Introduction

The prevalence of out-of-home care, also known as state care, public care, being looked after, or substitute
care, has increased in several countries in recent years with as many as 13% of children having such a
history." While the fundamental purpose of out-of-home care is to improve the quality of life of individuals
separated from their family of origin, as adults, relative to their unexposed counterparts, this group in fact
has a higher burden of negative health outcomes. A recent meta-analysis of prospective cohort studies, for
instance, found that people with a history of childhood care experienced a doubling in the rate of total
mortality compared with same-aged, unexposed peers, while there was tripling in the occurrence of

completed suicide.*

In that meta-analysis there were too few studies to examine the impact of out-of-home care on other
health outcomes, including chronic conditions such as cardiovascular disease (CVD). Owing to the tendency
for people with a care history to have a higher prevalence of health-related outcomes in later life that are
also CVD risk factors in their own right, there is a reasonable prima facie case to anticipate such a
relationship. These include engaging in unfavourable health behaviours such as smoking, heavy alcohol

intake, and illicit drug use; 23

experiencing greater socioeconomic disadvantage, as evidenced by
unemployment and lower occupational prestige alongside the chronic psychosocial stress that may result;*

having more basic educational qualiﬁcations;5 and showing less beneficial levels of metabolic, immune,

neuroendocrine, and autonomic functioning. 6

The present analyses of data from a cohort study of 850,000 Swedish men and women have two purposes.
First, for the first time to our knowledge, to test if individuals with a record of care in childhood have a
higher risk of later CVD relative to unexposed population controls, and explore any sex-differentials.
Second, if higher rates of adult CVD are apparent in people with a care history, to examine if these are

embodied by adverse health behaviours, metabolic factors, early pregnancy, or educational performance.
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Methods

We used a series of linked population-based, national Swedish registers to generate a cohort study. The
linkage process is based on the unique personal identity number assigned to all Swedish residents at birth
(or time of immigration) which ensures that the linkage has complete coverage. The study was approved

by the Swedish Ethical Review Authority in 2020 (#2020-00250).

Assessment of exposure and confounding factors

The study population comprised 447,516 men and 415,910 women born in Sweden between 1972 and
1981 who were alive and resident in the country on their 18" birthday and had no record of emigration
according to the Register of the Total Population.” The study population was linked to records of out-of-
home care via the Swedish Child Welfare Register.®> Any care record, regardless of length of stay, denoted
exposure to care; the remainder represented the group of general population controls. The Multi-
Generation Register® provided data on the birth mother for whom information on country of birth was
retrieved from the Register of the Total Population. Her educational attainment, our proxy for the
socioeconomic background of the birth family, was obtained from the Longitudinal Integration Database for
Health Insurance and Labour Market Studies for 1990.%° Missing data for this variable denoted school
placement in an institute for people with intellectual disability and was therefore recoded as the lowest

category (<9 years).

Assessment of mediator variables

Women with a minimum of one live birth between 1986 and 2017, were linked to the Swedish Medical
Birth Register national maternity database.'! In this dataset a live birth is denoted the birth of a live child,
or a miscarriage after at least 28 weeks of pregnancy. This registry also captured data on cigarette smoking
habits and metabolic risk for 377,500 (87%) of women in the present birth cohort. Smoking habits were
reported to midwives during the first visit to the maternity clinic in early pregnancy. During the pregnancy
and after the delivery, midwives and physicians recorded any medical complications on the Swedish

Medical Birth register. Based on these diagnoses, we created the following metabolic indices: obesity (ICD-
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9 278 and ICD-10 E66), gestational hypertension (ICD 9 642D, 642X and ICD-10 013, 014, 016),
pregestational hypertension (ICD 9 642C and ICD-10 010), gestational diabetes (ICD-9 648W and ICD-10
0244) and pregestational diabetes (ICD-9 648A and ICD-10 0240, 0241, 0242, 0243). Lastly, school
performance of the index mothers from the final compulsory school year in Sweden (age 16) was also
extracted from The National School Register for the study population.’® The average grade point was

categorized into quintiles (quintile 1 denotes lowest scoring group).

Ascertainment of cardiovascular disease

Cardiovascular disease (CVD) events were identified using registers for hospitalisations and deaths.**** CVD
was coded according to the International Classification of Diseases (ICD) as myocardial infarction (ICD-9
410-412™ or ICD-10 121-123"), other coronary disease (ICD-9 413-414, or ICD-10 120, 124-125) and stroke
(ICD-9 430-439, ICD-10 160-169) as a main or contributory diagnosis in the inpatient section of the Patient
register, or as an underlying cause of death in the Cause of death register.® The study population was
followed using these two registers from their 18" birthday until December 31 2020 when they were aged

39-48 years.

Statistical analysis

With there being no violation of the proportional hazards assumption apparent using Kaplan-Meier curves,
hazard ratios with accompanying 95% confidence intervals for out-of-home care were estimated using Cox
proportional hazards regression.”” In these analyses, CVD in aggregate and its various presentations were
the outcomes of interest. Follow-up time was calculated from the 18" birthday until the first hospital
admission for a CVD event, date of death, or December 2020 — whichever came first. In the only subgroup
analyses, we examined the relationship of characteristics of care (direction and age at entry) with CVD risk.
In doing so, our cohort for analyses was study members with a history of care. All statistical analyses were
conducted using Statistical Package for the Social Sciences (SPSS Statistics version 27.0, [SPSS, Inc., IBM

Corp., Armonk, NY, USA]).
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Role of the funding source
This report had no direct funding. All authors had final responsibility for the decision to submit for

publication.

Results

Of the 447,516 men, 12711 had a history of out-of-home care, and in the 415,910 women there were
11926 so exposed. The socio-demographic characteristics of study members with a care history relative to
general population controls is presented in Table 1. While year and maternal country of birth were
essentially the same in individuals with and without a record of out-of-home care, between-group
differences in socioeconomic characteristics were stark. Thus, mothers of male and female care recipients
were twice as likely to have belonged to the lowest educational attainment category relative to the general
population. Similarly, the proportion of women from care background who had the lowest school grades in
the final year of mandatory education was three times higher than the general population and, for men, it

was more than double.

A maximum of 30 years of mortality and hospital surveillance gave rise to 5519 CVD events (2049 in
women). In figure 1 and supplemental table 1, we show the relationship of a history of out-of-home care in
childhood with CVD and its different presentations in adulthood. After adjusting for the confounding
factors of year of birth and maternal education, men (hazard ratio 1.95 [95% Cl 1.68-2.25]) and women
(1.80 [1.48-2.18]) with a history of out-of-home care in childhood had around a doubling of CVD risk in
adulthood compared with general population controls. This pattern of association across the sexes was
essentially the same irrespective of separate presentations of CVD. Thus, for the two major presentations
of cardiovascular disease of stroke (1.83 [1.48-2.26] in men; 1.68 [1.32-2.15] in women — p-value for
interaction by sex = 0.43) and myocardial infarction (1.98 [1.56-2.51] in men; 1.61 [1.06-2.45] in women —
p-value = 0.46), relationships with early life care were similar. An exception was the care—cardiovascular

death gradient which, while directionally consist, was stronger in women (p-value 0.024); these analyses
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were, however, based on a very low number of cases. Similar effects of care were also evident for total
mortality in men (4.18 [3.89-4.48]) and women (3.69 [3.29-4.13]), although the magnitude of these effects

was higher than those apparent for the analyses of CVD and its subtypes.

Next, in the subgroup of 377,500 women with a record of birth, we were able to use maternity data to
explore the mediating role of metabolic factors and cigarette smoking on these relationships between care
and cardiovascular disease. The pregnancy characteristics of these women are depicted in table 2. Women
gave birth between the ages of 12 and 45 years, with those with a background in care being five times
more likely to have birth early in the life course (12 and 19 years) than the general population. While the
care group was also more than four times more likely to have smoked cigarettes during pregnancy (35.3
versus 7.9%), their metabolic characteristics were very similar to the general population controls. That is,
there was no clear group differences in pre-pregnancy or pregnancy diabetes, hypertension, or obesity, and

their aggregation.

In table 3 we show results from survival analyses in women for each of the four potential mediating
variables and out-of-home care in relation to later CVD in which basic adjustment was for year of birth and
maternal education. As anticipated, the mediating variables of lower maternal age; cigarette smoking;
having at least one of the metabolic risk factors of obesity, and gestational hypertension or diabetes; and
being in the lowest category of school grades were associated with around a doubling in the risk of future
CVD. As we show in figure 2, taking these mediating factors into account when examining the relationship
between out-of-home care and CVD had variable impact. Relative to the hazard ratio for out-of-home care
in the most basic model containing the cofounding factors (1.91 [1.53-2.39]), controlling for metabolic
indices had no influence (1.98 [1.24-3.15]). Marked attenuation in the strength of the out-of-home care—
CVD gradient was, however, apparent after control for maternal age at first birth (1.63 [1.30-2.05]) and
educational performance (1.57 [1.25-1.98]), with the most pronounced mediation seen after cigarette

smoking was added to the multivariable model (1.41 [1.12-1.78]). Simultaneous control for the four
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mediating factors eliminated the care—CVD association (1.07 [0.66-1.72]). There were too few events to

robustly explore the relationship of care with separate presentations of CVD.

In secondary analyses, we examined the association of duration and timing of care with cardiovascular
disease in the cohort of people with a care history (supplemental table 2). Owing to the low number of
cases in this subgroup, we only examined relationships for CVD in a pooled analyses of men and women.
The mean duration of care was 3.9 years (SD 5.0) for men and women, with the age at care entry being 9.1
years (SD 6.2). There was a suggestion that study members who entered care after age 11 experienced
higher risk than those doing so earlier in childhood (1.27 11.01-1.59]), while for care duration there was no

convincing evidence of a relationship with CVD.

Discussion

The main findings of the present study of a Swedish national cohort of around 850,000 individuals were
that, relative to general population controls, both men and women exposed to childhood out-of-home care
experienced around a doubling in the risk of adult CVD and also its separate presentations such as stroke
and myocardial infarction; and that, for women in whom we were able to investigate how this elevated risk
of CVD attributed to care was embodied, there was marked mediation by cigarette smoking, educational
achievement, and age at first birth but not metabolic factors. The lack of impact of controlling for

metabolic factors is unsurprising given the lack of association with pre-adult care in other studies.***

In secondary analyses, we found support for the observation that men and women with a care history had
markedly elevated risk of total mortality in adulthood.® Similarly, we were able to recapitulate known
associations for our mediating variables in relation to later CVD, such as cigarette smoking,** low

21,22

educational achievement, and early age at first birth.”® These findings therefore give us a degree of

confidence in our the new results for care and later CVD.
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Comparison with existing evidence

To the best of our knowledge, this is the first study to have investigated the occurrence of cardiovascular
disease in adults exposed to out-of-home care in early life. In the only partially-related comparator study
we could locate, children who were evacuated from Finland to ostensibly safer countries during World War
Il did not subsequently develop different rates of CVD relative to those remaining with their family of
origin.”’25 Relative to the present cohort, however, the circumstances of removal from family of origin into

care were very different whereby Finnish parents volunteered their children for migration because of an

abundance of concern for their welfare.

Study strengths and limitations

This cohort study was generated using multiple Swedish national registers to create the large cohort
necessary to study a low frequency outcome like CVD in people who are under 48 years of age at
censoring. A particular strength of register-based design relative to field-based studies is the minimal
and unselected attrition. Additionally, much of what is known about early life adversity, including
experience of childhood care, has been gleaned from studies where participants responded to
enquiries about childhood adversity when they were middle- or older-aged.?® Based on a systematic
review of 20 studies which have explored agreement between childhood prospective assessment
(gold standard) and distant recall in adulthood,? there is evidence that this approach to exposure
assessment leads to very low agreement. That we have prospectively gathered data that are not
self-reported but are drawn from long-standing care records is a distinct advantage of our work. The
use of registry data on state care is particularly important relative to the alternative of asking study
members to respond to enquiries on issue as sensitive as childhood separation from one’s biological

family that could have occurred many decades earlier.! ®

Our study is not of course without its limitations. First, while we were able to explore the association of
childhood care with adult CVD in men and women after taking into account adjustment for a modest array

of confounding factors, we only had data potentially mediating factors for women who had given birth. In

10
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representing the large majority (87%) of women in the birth cohorts from which they are derived, it is
likely, however, that these findings are generalisable. While it is also plausible that the same mediators
would have produced similar results in men, this requires empirical testing. Of the mediating data, the
prevalence of metabolic factors, particularly obesity was seemingly very low at 1.3%. Comparably, in a
report sampling around half of the present population of women where body mass index (BMI) was
computed from the direct measurement of height and weight, around 15% of women had a BMI of
>30kg/m>*° This clear differential may be at least partially explained by the ascertainment of obesity in our
study being based on a health professionals’ observation resulting in a diagnosis, rather than actual
measurement. Importantly, in that study,” as in the present one, the prevalence of gestational obesity,
diabetes, and hypertension were the same in the out-of-home care group and the general population
controls. Relatedly, in being related to elevated CVD risk in the expected directions (table 3), the metabolic

indices of gestational obesity, diabetes, and hypertension have predictive validity.

Second, the present data are observational and, as such, our results do not imply cause and effect. An
alternative approach to addressing the present question is a randomised controlled trial in which only half
of children requiring transfer to a safer environment would be allocated to state care. With such a trial
being unethical, a further option is a natural experiment whereby the impact of changes in care policy on
mortality, such as legislation to reduce the number of children being placed out of the home, are explored.
Third, there are marked variations in state care child policies across countries and this may mean the
present results are not readily transportable to other environments. In a systematic review with meta-
analysis, we found that the relationship between childhood care and adult mortality was essentially the
same across the UK, USA, Australia, and Sweden.! Whether this is also the case for when CVD is the
outcome of interest is of course an empirical question. Fourth, the comparison group in the present
analyses was represented by the general population. This is not a truly unexposed group because it
includes people from disadvantaged background (care, adoptees, and other adversities). Based on the
findings herein and elsewhere, these adversities will elevate the rate of CVD and, as such, narrow the

differential between the care and general population group in our analyses. This would therefore result in
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the current hazard ratios being an underestimate of the true effect of care on CVD. Fifth, while we were
able to explore the association of duration of care and age at care entry with CVD, we do not have data on
other characteristics, including type, cause, quality, and disruption in care placement. Sixth, our cohort is
predominantly ethnically white so testing our results in minority groups would be informative. Lastly, in
exploring the prospective association of a history of state care with later CVD, we captured only one of
several childhood adversities.”® We specifically selected care for focus here because it represents one of
the more severe experiences and, as such, if an association with adult health is to be seen, it is more likely
for this component of early adversity. Additional studies are required to examine if prospectively gathered
data on other adversities such as physical (including sexual) and psychological abuse have similar

relationships with CVD.

Potential policy implications

Although evidence from a single observational study cannot be used to steer policy,* the explanatory
power of adult cigarette smoking, educational achievement, and age at first birth in the relationship
between out-of-home care in early life and adult CVD raises the potential utility of intervention in these
areas, specifically at the intersection of experience of care in women who have given birth. Smoking habit
is often developed during the later school years®! when the prevalence of care also tends to peak in
Sweden.* Primary care-based behaviour-based interventions in adolescents appear to have an impact on
smoking prevention though not cessation,>® while psychosocial interventions which include counselling,
feedback, and incentives during pregnancy appear to be effective in the process of quitting.** Educational
and contraceptive-promoting interventions to address unintended teenage pregnancy show some
success,> but definitive conclusions about the most effective approach are not currently possible, while
programs directed at elevating the academic performance of children in care® —and indeed education

more broadly®’ —are typically insufficiently rigorous to draw recommendations.
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Conclusions

In the present study, people with a history of out-of-home care experienced an elevated risk of early
cardiovascular disease events and, in women, this was at least partially generated by unfavourable health
behaviours in later life, young age at birth of offspring, and low educational achievement. These findings

add to the array of adverse health outcomes seemingly experienced following care graduation.

13


https://doi.org/10.1101/2023.01.20.23284828
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2023.01.20.23284828; this version posted January 20, 2023. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

References

1 Batty GD, Kivimaki M, Frank P. State care in childhood and adult mortality: a systematic review and
meta-analysis of prospective cohort studies. Lancet Public Health. Jun 2022;7(6):e504-e514.
doi:10.1016/52468-2667(22)00081-0

2. Xie TH, de Mestral C, Batty GD. Association of public care in childhood with social, criminal,
cognitive, and health outcomes in middle-age: six decades of follow-up of members of the 1958 Birth
Cohort Study. medRxiv. 2020;

3. Braciszewski JM, Colby SM. Tobacco use among foster youth: Evidence of health disparities.
Children and Youth Services Review. 2015;58:142-145.
4. Forsman H, Brannstrom L, Vinnerljung B, Hjern A. Does poor school performance cause later

psychosocial problems among children in foster care? Evidence from national longitudinal registry data.
Child abuse & neglect. 2016;57:61-71.

5. Viner RM, Taylor B. Adult Health and Social Outcomes of Children Who Have Been in Public Care:
Population-Based Study. Pediatrics. 2005 2005;115(4):894-899. Not in File.

6. Batty GD, Hamer M. Public care during childhood and biomedical risk factors in middle-age: the
1970 birth cohort study. Am J Epidemiol. In press;

7. Ludvigsson JF, Almqvist C, Bonamy A-KE, et al. Registers of the Swedish total population and their
use in medical research. European journal of epidemiology. 2016;31(2):125-136.

8. Socialstyrelsen. Registret 6ver insatser till barn och unga [The Swedish Child Welfare Register].
Socialstyrelsen; 2022.

9. Ekbom A. The Swedish multi-generation register. Methods in biobanking. Springer; 2011:215-220.

10. Ludvigsson JF, Svedberg P, Olén O, Bruze G, Neovius M. The longitudinal integrated database for
health insurance and labour market studies (LISA) and its use in medical research. European journal of
epidemiology. 2019;34(4):423-437.

11. Kallén B, Kallén K. The Swedish Medical Birth Register-a summary of content and quality. 2003;

12. Ludvigsson JF, Andersson E, Ekbom A, et al. External review and validation of the Swedish national
inpatient register. BMC public health. 2011;11(1):1-16.

13. Brooke HL, Talback M, Hérnblad J, et al. The Swedish cause of death register. European journal of
epidemiology. 2017;32(9):765-773.

14, World Health Organization. Manual of the International Statistical Classification of Diseases,
Injuries, and Causes of Death (ninth revision). WHO; 1977.

15. International Statistical Classification of Diseases and Related Health Problems, 1989 Revision.

World Health Organization; 1992.

16. Batty GD, Gale CR, Kivimaki M, Bell S. Assessment of Relative Utility of Underlying vs Contributory
Causes of Death. JAMA Open Network. 2019;

17. Cox DR. Regression models and life-tables. J R Stat Soc [Ser B]. 1972 1972;34:187-220. Not in File.
18. de Mestral C, Bell S, Hamer M, Batty GD. Out-of-home care in childhood and biomedical risk factors
in middle-age: National birth cohort study. Am J Hum Biol. Nov 5 2019:e23343. d0i:10.1002/ajhb.23343

19. Batty GD, Shipley M, Smith GD, Kivimaki M. Long term risk factors for coronary heart disease and
stroke: influence of duration of follow-up over four decades of mortality surveillance. Eur J Prev Cardiol.
9/2015 2015;22(9):1139-1145. Not in File.

20. Batty GD, Zaninotto P, Elovainio MJ, Hakulinen CA. Are a lack of social relationships and cigarette
smoking really equally powerful predictors of mortality? Analyses of data from two cohort studies. Public
Health Pract (Oxf). Nov 2021;2:100140. doi:10.1016/j.puhip.2021.100140

21. Stringhini S, Zaninotto P, Kumari M, Kivimaki M, Lassale C, Batty GD. Socio-economic trajectories
and cardiovascular disease mortality in older people: the English Longitudinal Study of Ageing. Int J
Epidemiol. Feb 1 2018;47(1):36-46. d0i:10.1093/ije/dyx106

22. Woodward M, Peters SA, Batty GD, et al. Socioeconomic status in relation to cardiovascular disease
and cause-specific mortality: a comparison of Asian and Australasian populations in a pooled analysis. BMJ
Open. Mar 17 2015;5(3):e006408. doi:10.1136/bmjopen-2014-006408

14


https://doi.org/10.1101/2023.01.20.23284828
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2023.01.20.23284828; this version posted January 20, 2023. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

23. Rosendaal NTA, Pirkle CM. Age at first birth and risk of later-life cardiovascular disease: a
systematic review of the literature, its limitation, and recommendations for future research. BMC Public
Health. Jul 5 2017;17(1):627. doi:10.1186/s12889-017-4519-x

24. Alastalo H, Raikkonen K, Pesonen AK, et al. Cardiovascular morbidity and mortality in Finnish men
and women separated temporarily from their parents in childhood--a life course study. Psychosom Med.
Jul-Aug 2012;74(6):583-7. d0i:10.1097/PSY.0b013e31825b3d76

25. Santavirta T. Unaccompanied evacuation and adult mortality: evaluating the finnish policy of
evacuating children to foster care during World War Il. Am J Public Health. Sep 2014;104(9):1759-65.
doi:10.2105/AJPH.2014.301939

26. Hughes K, Bellis MA, Hardcastle KA, et al. The effect of multiple adverse childhood experiences on
health: a systematic review and meta-analysis. Lancet Public Health. Aug 2017;2(8):e356-e366.
doi:10.1016/52468-2667(17)30118-4

27. Baldwin JR, Reuben A, Newbury JB, Danese A. Agreement Between Prospective and Retrospective
Measures of Childhood Maltreatment: A Systematic Review and Meta-analysis. JAMA Psychiatry. Mar 20
2019;d0i:10.1001/jamapsychiatry.2019.0097

28. Batty GD, Kivimaki M. Adverse childhood experiences and adult health: the need for stronger study
designs to evaluate impact. J Epidemiol Community Health. Jan 25 2021;d0i:10.1136/jech-2020-215870

29. Liu C, Vinnerljung B, Ostberg V, et al. Out-of-Home Care and Subsequent Preterm Delivery: An
Intergenerational Cohort Study. Pediatrics. Aug 2018;142(2)d0i:10.1542/peds.2017-2729

30. Batty GD, Hamer M. Response to commentary on "Public care during childhood and biomedical risk
factors in middle-age: the 1970 birth cohort study" by Hilary K Brown entitled "Biomarkers for mortality
among individuals with a history of out-of-home care: Implications for study design and conceptualizations
of risk". Am J Epidemiol. Jun 1 2020;d0i:10.1093/aje/kwaa078

31. Peterson LA, Hecht SS. Tobacco, e-cigarettes and child health. Current opinion in pediatrics.
2017;29(2):225.
32. Hessle S, Vinnerljung B. Child Welfare in Sweden: an overview. Stockholm University, Department of

Social Work; 2000.

33. Patnode CD, O'Connor E, Whitlock EP, Perdue LA, Soh C, Hollis J. Primary care—relevant
interventions for tobacco use prevention and cessation in children and adolescents: a systematic evidence
review for the US Preventive Services Task Force. Annals of internal medicine. 2013;158(4):253-260.

34, Chamberlain C, O'Mara-Eves A, Porter J, et al. Psychosocial interventions for supporting women to
stop smoking in pregnancy. Cochrane database of systematic reviews. 2017;(2)

35. Oringanje C, Meremikwu MM, Eko H, Esu E, Meremikwu A, Ehiri JE. Interventions for preventing
unintended pregnancies among adolescents. Cochrane Database of Systematic Reviews. 2016;(2)

36. Forsman H. Exploring the Letterbox Club programme’s impact on foster children’s literacy: potent
intervention or general support? Oxford Review of Education. 2019;45(4):502-518.

37. Goldacre B. Commentary: Randomized trials of controversial social interventions: slow progress in

50 years. Int J Epidemiol. Feb 2015;44(1):19-22. doi:10.1093/ije/dyv005

15


https://doi.org/10.1101/2023.01.20.23284828
http://creativecommons.org/licenses/by-nc/4.0/

according to out-of-home care in childhood

Table 1. Socio-demographic characteristics of study members

Women Men
Out-of-home General Out-of-home General

care population care population

N (%) N (%) N (%) N (%)
Year of birth
1972-74 3895 (32.7) 133,032 (32.7) 4303 (33.9) 143,372 (33.0)
1975-77 3393 (28.5) 119,431 (29.6) 3562 (28.0) 128,538 (29.6)
1978-81 4638 (38.9) 151,521 (37.5) 4846 (38.1) 162,895 (37.5)
Maternal country of birth
Sweden 10,985 (92.2) | 372,601 (92.1) 11,789 (92.7) 401,260 (92.3)
Other Western 748 (6.0) 24,181 (6.0) 704 (5.5) 25,940 (6.0)
Non-Western 193 (1.8) 7202 (1.6) 218 (1.7) 7605 (1.7)
Maternal education (9-18 years)
< 9years 3772 (31.6) 63,365 (15.7) 4030 (31.7) 67,864 (15.6)
10-12 years 7160 (60.0) 240,090 (59.4) 7644 (60.1) 257,932 (59.3)
>13 years 994 (8.3) 100,529 (24.9) 1037 (8.2) 109,009 (25.1)

Owing to the large numbers of observations, even with small group differences,
the p-value for heterogeneity for each socio-demographic characteristic is <0.001
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Table 2. Characteristics of women who had given birth
according to out-of-home care in childhood

Out-of-home care General population
(N=10,673) (N=366,827)
N (%) N (%)

Age of index mother at first birth (years)
12-19 1602 (15.0) 10,085 (2.9)
20-24 3844 (36.0) 63,430 (17.3)
25-29 2698 (25.3) 127,737 (34.8)
30-34 1834 (17.2) 124,555 (34.0)
>35 695 (6.5) 41,020 (11.2)
Own educational performance (15-16 years)
First quintile (lowest) 5881 (55.1) 54,810 (14.9)
Second 1844 (17.2) 51,102 (13.9)
Third 1344 (12.5) 70,431 (19.2)
Fourth 1106 (10.4) 100,869 (27.5)
Fifth 508 (4.8) 89,615 (24.4)
Cigarette smoking in early pregnancy
None 6336 (59.4) 318,827 (86.9)
1-9 cigarettes/day 2553 (23.9) 22,400 (6.1)
10+ cigarettes/day 1213 (11.4) 6588 (1.8)
Missing data 571 (5.3) 19012 (5.2)
Metabolic factors
Obesity 139 (1.3) 4682 (1.3)
Pre-pregnancy hypertension 23(0.2) 1280 (0.3)
Pregnancy hypertension 511 (4.8) 21,956 (6.0)
Pre-Gestational diabetes 61 (0.6) 2050 (0.6)
Gestational diabetes 84 (0.8) 2159 (0.6)
Number of metabolic factors
None 9938 (93.1) 337,008 (91.9)
1 663 (6.2) 27,679 (7.6)
2 69 (0.6) 1969 (0.5)
>3 3(0.0) 153 (0.0)
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Table 3. Association of out-of-home care in childhood and mediating factors in adulthood

with cardiovascular disease in adulthood in 357 917 women who had given birth

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

General population 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

Out-of-home care 191 1.63 141 1.98 1.57 1.07
(1.53-2.39) (1.30-2.05) (1.12-1.78) (1.24-3.15) (1.25-1.98) (0.66-1.72)

Maternal age at first birth (13-24 years 1.76 1.71
vs. 225 years) (1.58-1.86) (1.35-2.16)

Cigarette smoking (yes versus no) 2.51 2.03
(2.21-2.85) (1.55-2.67)

Metabolic factors (any versus none) 2.47 2.70
(1.88-3.23) (2.06-3.54)

Own educational performance at age 1.81 1.80
16 years (1 quintile [lowest] versus 2-5) (1.61-2.05) (1.41-2.30)

Results are hazard ratios (95% confidence interval) adjusted for year of birth and maternal education.
Analyses are based on 10102 women in the OHC study group (82 CVD events) and 347815 (1412 CVD events) in the general population.
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Figure 1. Association of out-of-home care in childhood with different presentations

of cardiovascular disease in adulthood in the full cohort

n/N

n/N

Out-of-home care General population

Hazard ratio (95% Cl)
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for interaction
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Other coronary disease

Any coronary disease
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Some CVD presentations are not mutually exclusive; for instance, ‘any coronary disease’ includes ‘myocardial infarction’,
while ‘other coronary disease’ and includes ‘cardiovascular death’.
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Figure 2. Association of out-of-home care in childhood with cardiovascular disease after adjustment for
adult mediating factors in 357 917 women who had given birth
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