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Abstract

Although recent research suggests that the cumulative risk of foster care placement is far higher for American children than
originally suspected, little is known about the cumulative risk of foster care placement in other countries, which makes it
difficult to gauge the degree to which factor foster care placement is salient in other contexts. In this article, we provide
companion estimates to those provided in recent work on the US by using Danish registry data and synthetic cohort life
tables to show how high and unequally distributed the cumulative risk of foster care placement is for Danish children.
Results suggest that at the beginning of the study period (in 1998) the cumulative risk of foster care placement for Danish
children was roughly in line with the risk for American children. Yet, by the end of the study period (2010), the risk had
declined to half the risk for American children. Our results also show some variations by parental ethnicity and sex, but these
differences are small. Indeed, they appear quite muted relative to racial/ethnic differences in these risks in the United States.
Last, though cumulative risks are similar between Danish and American children (especially at the beginning of the study
period), the age-specific risk profiles are markedly different, with higher risks for older Danish children than for older
American children.
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Introduction

Because foster care placement is such a vital indicator of family

instability [1–3], it is important to know how common the risk of

foster care placement is and whether the risk differs for various

groups. Inequality in the risk of foster care placement between

groups is especially relevant if foster care harms children, in which

case it might exacerbate social inequality, or helps children, in

which case it might ameliorate social inequality by improving the

lives of the most marginalized children (for studies attempting to

isolate causal effects of foster care placement on children, see [4–

9]).

Recent research [10] estimating the cumulative risk of foster

care placement for children in the United States from 2000 to

2011 provides two novel insights into how common and unequally

distributed this childhood event is. First, the research shows that

foster care placement is far more common than previously

thought, with four to five percent of children ever experiencing

this event by the age of 18. Second, this event is highly unequally

distributed by race/ethnicity, with Native American (about 12

percent) and African American (about 10 percent) children far

more likely to ever experience foster care placement before age 18

than Hispanic (about 5 percent), white (about 4 percent), and

Asian American (about 2 percent) children. These findings extend

previous work that studied the cumulative risk of having a

maltreatment report [11,12], having a confirmed maltreatment

case [13–15], and the cumulative risk of ever being placed in foster

care [16]—all in a US context. The existing literature also found

substantial rates of reports, confirmed maltreatment, and foster

care entry, as well as pronounced differences across race/ethnicity

within the US.

However, these estimates neither provide insight into how high

these risks are relative to what we might see in other developed

democracies nor show how substantial these racial/ethnic

disparities are relative to racial/ethnic disparities in other

countries. This makes it difficult to ascertain whether the levels

of foster care placement and racial/ethnic inequality in risks of

foster care placement in the US are exceptional or not. In this
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article, we provide one set of estimates against which to compare

those generated in the US. As the Danish registry data (which will

be discussed below) include complete information on the foster

care histories of all children, they provide an excellent opportunity

to consider the cumulative risk of foster care placement (using the

same methods and roughly the same years) in a comparably

developed democracy. We do this by using synthetic cohort life

tables to estimate the cumulative risk of foster care placement for

children in Denmark by (1) sex and (2) race and parental

immigrant status, from 1998–2010.

The Danish case is an intriguing comparison to the US because

foster care caseloads have long been rather steady in Denmark

[17]. The same cannot be said for foster care caseloads in the

United States, which increased dramatically from 1985 to 2000

before dropping thereafter [18,19]. Point-in-time estimates show

that on any given day roughly 1 percent of all Danish children are

in foster care [17]. Yet annual caseloads and point-in-time

estimates only present an aggregate of foster care cases, and

provide little insight into how prevalent foster care placements are

as a childhood experience. By estimating the cumulative risks of

entering foster care we can unpack to what extent foster care

caseloads and point-in-time estimates describe either (a) a small

group of children’s somewhat constant placements in foster care or

(b) a larger group of Danish children who ever experience foster

care placement, with some experiencing short stays, others long

ones.

The Danish Foster Care System
The Danish foster care system differs from the US system in a

number of noteworthy ways. First, the Danish system relies on a

mix of family foster care and institutional care [20,21], whereas

the US places more than three quarters of children in family foster

care [5]. Especially older children and children with behavioral

disorders tend to enter institutional foster care settings in Denmark

(see p. 54 in [21]). Second, the Danish system very rarely relies on

non-parental family members to serve as foster parents, whereas

this practice is quite common in the US [5,20,21]. Finally, the

Danish system has historically relied on voluntary and family-

oriented interventions [20].

These differences between the Danish and American foster care

systems should be kept in mind when comparing the cumulative

risks of entering foster care between Denmark and the US.

However, recent comparative work has found that across different

foster care systems, children who enter foster care exhibit very

similar risk factors [22]. So whereas foster care systems differ

substantially and children also differ in age at entry (as we will

demonstrate in the result section), the children who enter foster

care still appear to share risk factors across systems.

Method

Data
In order to estimate the cumulative risk of foster care placement

for Danish children, we use administrative data on all first time

foster care placements from 1998–2010. Municipal Child Services

report all initiated child placements. Through unique individual

identification numbers, we link foster care information with

information on age, gender, and ethnic origin. Thus, the data we

use correspond to the data used by [10] because the data include

complete information on all children who entered foster care at

any point during the study period. For the denominator, we use

aggregate data on the full Danish child population, also obtained

from Statistics Denmark.

The data we use come from the same registers that caseworkers

use to initiate foster care placements. In addition, all Danish

citizens are assigned a unique personal identifier at birth or time of

immigration. Thus, the data cover all children in Denmark who

Table 3. Cumulative Risks of Foster Care Placement from Birth to Age 18 for All Children in Denmark and Native Danish Children,
Western Children, and Non-Western Children, 2005.

Age All Danish Children Native Danish Children Western Children Non-Western Children

0 0.002 0.002 0.001 0.003

1 0.003 0.003 0.001 0.003

2 0.004 0.004 0.001 0.005

3 0.005 0.005 0.001 0.007

4 0.006 0.005 0.001 0.009

5 0.006 0.006 0.003 0.010

6 0.007 0.007 0.004 0.011

7 0.008 0.008 0.009 0.012

8 0.010 0.009 0.009 0.013

9 0.011 0.010 0.010 0.016

10 0.012 0.012 0.016 0.017

11 0.014 0.013 0.017 0.019

12 0.016 0.015 0.020 0.022

13 0.020 0.019 0.032 0.026

14 0.025 0.025 0.041 0.032

15 0.032 0.030 0.050 0.043

16 0.038 0.037 0.055 0.054

17 0.045 0.042 0.062 0.065

Source: Own calculation on data from Statistics Denmark.
doi:10.1371/journal.pone.0109207.t003
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enter foster care and do not suffer from retention bias, non-

response, or other types of selection issues. Moreover, the data

linkage does not rely on probabilistic linkage (as is often the case

with linked data), because the unique individual identification

numbers are constant across years and administrative datasets.

Statistics Denmark anonymizes and de-identifies the data before

making it available to researchers. The data can be accessed

through any Danish research institution after signing a terms of

use agreement with Statistics Denmark. Because the data are

retrospective and de-identified, the Yale University Institutional

Review Board (where the second and third authors were when this

research was performed) deemed this research exempt. Employees

of The Rockwool Foundation Research Unit and University of

Copenhagen are allowed to publish on the Danish registry data

through a longstanding agreement with Statistics Denmark.

Whereas the micro data used in this study cannot be made

publicly available because of Statistics Denmark’s rules regarding

protection of privacy, we have made the aggregate data used to

generate the synthetic cohort life tables available as supplementary

material online (as File S1). Table 1 records the number of

children in Denmark who were at risk of experiencing foster care

placement at any given age from 1998–2010; Table 2 records the

number of children in Denmark who experienced their first foster

care placement at any given age from 1998–2010 (see Table S1,

Table S2, Table S3, and Table S4 in File S2 for the two tables by

gender). First entrance rates decreased across the study period

(with only the most modest of decreases in the population of

children over this period), and the decrease was most pronounced

amongst older children. Yet we need to estimate the changes in

cumulative risk to get a clearer picture of the extent of the

decrease.

Measures of Ethnic Origin
Previous US based work has found large racial/ethnic

disparities in the cumulative risk of both confirmed maltreatment

and entrance into foster care [10,14]. Thus, we also examine

whether the cumulative risks for foster care placements differ

across ethnicity in Denmark. In our definition of ethnicity, it does

not matter whether the child was born in Denmark or outside

Denmark; ethnic origin depends on the parents’ origin. With this

in mind, we define three ethnic groups based on parents’ country

of origin: (1) children born to at least one Danish parent, (2)

children born to parents who originate from a Western country

(other than Denmark), and (3) children born to parents who

originate from a non-Western country. If both parents were born

outside Denmark, but one was born in a Western country and the

Figure 1. Age-specific Risk of First-time Foster Care Placement in 2005 in Denmark, all Children by Sex and Ethnicity.
doi:10.1371/journal.pone.0109207.g001
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other was born in a non-Western, the mother’s ethnic origin

defines the child’s ethnic origin. Statistics Denmark records ethnic

origin for all Danish citizens, immigrants, and descendants of

immigrants, so we have information for all children who enter

foster care and all children in general.

Analytic Method
In order to generate estimates of the cumulative risk of foster

care placement, we use synthetic cohort life tables, a method

originally used to measure mortality in a population [23]. This

method uses first-time incidence rates in the population to estimate

the proportion of individuals in a hypothetical cohort subject to

those age-specific risks at each age that would be placed in foster

care by age 18. By converting the rates (nmx) to probabilities (npx),

it is possible to create a function of placement for a hypothetical

cohort, which can then produce an estimate of how many children

could expect to experience foster care placement by age 18. We

then use population information on how many individuals are in a

given group to determine a cumulative risk figure (ncx). Life table

methods have been widely used in research on the child welfare

system in recent years, with some studies adopting only synthetic

cohort life table methods [10,13,14], some using only birth cohort

life table methods [15], and some using both of them to show

robustness [16]. For discussions of the comparative benefits and

limitations of synthetic cohort and birth cohort life tables, see

[10,16].

Synthetic cohort life tables do, however, have certain limita-

tions. Estimates may be unreliable if the age-specific rates change

quickly and the number of synthetic cohorts used is small.

Nevertheless, although we do find a substantial decrease in the

cumulative risk of foster care placement across the study period,

age-specific risks of first entrance decrease gradually and not

quickly in our data (with the sole exception being children aged 10

and above in 2010, who did see somewhat large decreases in first

entrance rates from the year prior [see Table 2]). Given the large

number of years available to us (13), it is also easy to identify years

that may have unreliable estimates. In addition, our estimates are

similar to birth cohorts estimates found for Danish children born

in 1985 [24], indicating both high reliability and robustness (see

[16] for discussion of reliability of synthetic cohort estimates when

compared to birth cohort estimates).

Comparing with Estimates for the United States
Our estimates of cumulative risks of foster care in Denmark are

to a very large extent comparable to the estimates for the United

States provided by [10], with one important difference. Whereas

[10] use race-, age-, sex- and year-specific population estimates

from [25] as the denominator for number at children at risk of

entering foster care, we instead rely on full population registers

containing demographic information on all individuals living in

Denmark January 1 for each year in our study period. Relying on

actual population data instead of population estimates makes the

estimates for Denmark somewhat less uncertain than those

provided by [10]. Yet, the US Census Bureau estimates are still

highly accurate when using groups of sizes above county-level [25]

and any inaccuracies will only affect the denominator of our

analysis, so we expect differences in accuracy to be negligible. The

Danish and American data used to calculate the numerator

(children entering into care for the first time) are drawn from

official registers containing all children in foster care in both

countries [26–29]. Thus, these data are judged to be highly

reliable and comparable.

Figure 2. Cumulative Risk of Foster Care Placement by Age 18 in Denmark, all Children by Sex.
doi:10.1371/journal.pone.0109207.g002
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Results

We start by presenting a partial life table for the year 2005 in

Table 3 which shows how the cumulative risk of foster care

placement accumulates between birth and age 18 for all children

in Denmark, native Danish children, Western children, and non-

Western children in a sample year. According to the results shown

in Table 3, 4.5 percent of all Danish children can expect to ever

experience foster care placement at some point in their childhood

based on the 2005 first-time admission rates. This is somewhat

lower than what is observed in the United States for the same year

([10] reports a risk of 5.9 percent). Both Western children and

Non-western children had higher cumulative risks at age 17 than

native Danish children, although these differences were not nearly

as marked as in the US. As the table also indicates, first-time

admissions to foster care are high shortly following the birth and

then trail off until the teenage years, at which point they spike

dramatically–a finding consistent with trends found in the United

States [19]. This teenage spike is, however, especially noteworthy

since it is so much greater than the spike for American children

[10], suggesting differences in the timing of admissions between

Denmark and the US.

Figure 1 further demonstrates just how large this spike is in

Denmark relative to the US by showing the age-specific risks for

foster care placement across age, gender, and ethnicity. Both boys

and girls had high risks of first foster care placement during

infancy, then the risk of first placement trailed off until age 13, at

which point it increased throughout adolescence to reach its peak

around age 16 (although, again, this was the peak only in

Denmark, as the US peak occurred in the first year of life, as

Figure 1 clearly indicates). When breaking the age-patterning of

first placement down by ethnic origin, we see that native Danish

children of both sexes and non-Western girl children had similar

patterns. In contrast, both Western boys and girls and non-

Western boys had different patterns. Both Western groups are

numerically small, which explains their less clear pattern. Non-

Western boys, however, had increasing age-specific risk across age,

with more than 4.4 percent of all non-Western boys entering foster

care for the first time after age 14.

Figure 2 shows the trend from 1998 to 2010 in the cumulative

risk of foster care placement for male and female children in

Denmark relative to the US. The cumulative risk of foster care

placement increases slightly until 2000, at which point it then

declines until 2005. The cumulative risk remains roughly constant

from there until 2008, after which it declines again. Boys have

slightly higher risks in the late 1990s and early 2000s than girls

have. The sex difference in the cumulative risk of foster care

Figure 3. Cumulative Risk of Foster Care Placement by Age 18 in Denmark, by Sex and Ethnicity.
doi:10.1371/journal.pone.0109207.g003
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placement disappears in the later 2000s and is relatively small until

then. Furthermore, the decline in the cumulative risk of foster care

placement within Denmark is so dramatic toward the end of the

period that by 2010, Danish children had lower cumulative risks of

placement than American children had even though their risk

early in the period far exceeded the risk for American children.

Figure 3 shows results for the total population, as well as for

native Danes, Western immigrants, and non-Western immigrants

by sex relative to the US. Although Danish children have lower

cumulative risks than do other children, these differences are fairly

small—especially when compared to the racial/ethnic disparities

shown in the US [10]. Depending on the year, cumulative risks for

Western and non-Western immigrants were anywhere from

slightly above those of native Danes to about double the risk for

native Danes. By 2010, however, cumulative risks are only slightly

higher for immigrants than they were for native Danes, with more

pronounced disparities for males than for females. Girls of non-

Western backgrounds have lower cumulative risks than do girls of

Western backgrounds for most years. The reverse is true for boys.

Comparing across sexes, we find girls overall to have a somewhat

lower risk of placement. For Western and non-Western girls, the

cumulative risk starts lower than that of boys of the same ethnic

origin. The cumulative risk of placement for non-Western girls

remains lower than that for non-Western boys, although the risk

for Western boys plummets to below that of Western girls in the

later 2000s.

The share of children in care at the end of each year, as shown

in Figure 4, does not decline as the cumulative risk does, however.

Danish girls retain a constant placement share at around 1.5

percent; Danish boys show a trend of limited decline. The

placement shares for non-Western children increase across the

period. The share of Western boys in foster care declines

dramatically in the second part of the 2000s while the share for

Western girls remains rather constant, though with a slight positive

bump in the first part of the 2000s and a decline in the end of the

2000s.

The fact that the share of children in foster care remains

roughly constant throughout the study period while cumulative

risk estimates are declining suggests that while intake levels may

have decreased over the study period, the length of stay is probably

increasing.

Discussion

Recent research on the cumulative risk of foster care placement

in the US provided support for two conclusions [10]. First, far

more children will ever be placed in foster care by age 18 than

Figure 4. Share of Children in Foster Care at December 31st each Year in Denmark, by Sex and Ethnicity.
doi:10.1371/journal.pone.0109207.g004
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most scholars of American family life would have suspected, with

between four and five percent of American children ever

experiencing this event by the time they turn 18. Second, this

risk is unequally distributed, with up to 15 percent of Native

American children and as little as 2 percent of Asian American

children ever experiencing this event by age 18 (depending on the

year), suggesting potentially important implications for inequality

(provided placement has any effects).

The goal of this article was to provide context for these results

by examining other developed democracies, using Denmark as a

test case. If the Danish estimates roughly correspond with the US

results, then that would suggest that the foster care system might

merit much more attention from family demographers and

scholars of social inequality across the world than it tends to

receive. But if the US estimates were dramatically higher than the

Danish ones, that might suggest that the foster care system merits

greater attention in the US but relatively little attention outside of

it. The Danish results we supply here provide tentative support for

the idea that foster care is far more common than often thought

not just in the US, but also in Denmark, as the cumulative risk of

foster care placement at the beginning of the period (in 1998), at

around six percent, was higher than estimates over in the same

period in the US.

The Danish estimates differed markedly from the earlier

American estimates in three key regards. First, the cumulative

risk of foster care placement for all Danes plummeted between

1998 and 2010, leading to far lower cumulative risks of foster care

placement by the end of the period, with Danish children

experiencing a risk of about three percent relative to the five

percent risk faced by American children. Second, inequality in the

cumulative risk of foster care placement was significantly smaller in

Denmark than in the US, suggesting that if foster care placement

matters for inequality, it likely does so in the US but not in other

developed democracies—or at least not Denmark (or that it

matters more for class inequality more than for racial/ethnic

inequality, a key alternative to consider). Third, the age-specific

risk of first entrance into foster care for Danish children was

highest for teenagers, whereas the risk in the US is highest for very

youngest children.

A number of explanations for why the cumulative risk of foster

care in Denmark decreased in the period 1998–2010 offer

themselves. First, one would expect that the financial crisis could

have affected the municipal economy, such that there was less

budget-room for placing children in foster care in the end of the

study-period. However, given that retention rates of children

already in foster care were stabile while entrance rates dropped,

this does not appear likely. A second possibility is that the study

period saw changes in thresholds at which social workers deemed a

foster care placement necessary. Some reforms did that take place

over the period [20], but their content was not such that we should

expect substantial changes in foster care take up.

A third option relates to changes in demand for foster care

placement driven by changes in child and parental characteristics.

Recent work [30] has shown that a Danish penal reform that

lowered the risk of experiencing paternal incarceration led to

lower risk of foster care entry for children. Children’s character-

istics might also have changed during the study period. Children

who enter foster care generally displays more behavioral problems

that other children, for example ADHD [31]. Previous work has

linked untreated ADHD to increased family strain [32] and has

also shown that Danish medical treatment rates for ADHD soared

in our study period [33]. If medical treatment of ADHD lowers

family strain it might also lower the risk of maltreatment, thereby

leading to lower risk of foster care entrance—this could be a

fruitful avenue for future work.

Supporting Information

File S1 Data Used to Construct Life Tables.

(ZIP)

File S2 Number of Children at Risk of First Foster Care
Placement and Experiencing First Foster Care Place-
ment in Denmark by Age (0-17), Year (1998-2010), and
gender.

(DOCX)

Acknowledgments

The authors thank Signe Hald Andersen, Mads Meier Jæger, Signe

Frederiksen, Jill Duerr Berrick, and three anonymous reviewers for

comments on earlier drafts.

Author Contributions

Analyzed the data: PF NE CW. Contributed reagents/materials/analysis

tools: PF NE CW. Wrote the paper: PF NE CW.

References

1. Berger L, Waldfogel J (2004) Out-of-home placement of children and economic

factors: An empirical analysis. Review of Economics of the Household 2: 387–

411.

2. Lery B (2009) Neighborhood Structures and Foster Care Entry Risk: The Role

of Spatial Scale in Defining Neighborhoods. Children and Youth Services

Review 31: 331–337.

3. Wildeman C, Waldfogel J (2014) Somebody’s children or nobody’s children?

How the sociological perspective could enliven research on foster care. Annual

Review of Sociology: In Press.

4. Berger L, Bruch SK, Johnson EI, James S, Rubin D (2009) Estimating the

‘‘impact’’ of out-of-home placement on child well-being. Approaching the

problem of selection bias. Child Development 80: 1856–1876.

5. Doyle JJ (2007) Child protection and child outcomes: measuring the effects of

foster care. American Economic Review 97: 1583–1610.

6. Doyle JJ (2008) Child protection and adult crime: using investigator assignment

to estimate causal effects of foster care. Journal of Political Economy 116: 1583–

1610.

7. Fallesen P (2013) Time well spent: The duration of foster care and early adult

labor market, educational, and health outcomes. Journal of Adolescence 36:

1003–1011.

8. Wald MS, Carlsmith JM, Leiderman PH (1988) Protecting Abused and

Neglected Children. Stanford: Stanford University Press.

9. Warburton WP, Warburton RN, Sweetman A, Hertzman C (2014) The Impact

of Placing Adolescent Males into Foster Care on Education, Income Assistance,

and Convictions. Canadian Journal of Economics/Revue canadienne d’écon-
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