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Abstract
Studies investigating the role of single-parent families in adolescent delinquency have 
seldom differentiated between types of single-parent families. Furthermore, they have 
typically assumed that parental disruption is a discrete event marking an abrupt change 
between dual-parenthood and single-parenthood. Using Dutch longitudinal population 
register data, we estimated fixed-effects panel models to assess (1) whether the event of 
parental disruption, either by parental separation or by parental death, increases subse-
quent adolescent delinquency and (2) whether parental disruption, either by parental sepa-
ration or by parental death, has anticipatory, immediate, or delayed effects on adolescent 
delinquency. Our results showed that both parental separation and parental death seem 
to boost adolescent delinquency, and we found no difference between these types of sin-
gle-parent families. However, when distinguishing between anticipatory, short-term, and 
long-term effects, we found a short-term increase in adolescent delinquency after a paren-
tal separation and an anticipatory reduction in adolescent delinquency before a parental 
death. Future research should pay more attention to diversity in the composition of single-
parent families, as well as to the anticipatory, short-term, and long-term consequences.

Keywords Parental separation · Parental death · Adolescent delinquency · Fixed-
effects panel models · Anticipatory and delayed effects

Introduction

Many studies have examined the association between family constellation and delin-
quent behavior of offspring. These studies showed that offspring growing up in single-
parent families is more likely to engage in delinquent behavior than offspring growing 
up in two-parent families (Kroese et al., 2021a). Since delinquency has many negative 
consequences, both for the person committing the behavior (e.g., health problems, a 
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lower income and well-being, and a higher probability of adult criminal involvement; 
Apel & Sweeten, 2010; Gilman et al., 2015; Massoglia, 2008) and for the victim(s) 
of the delinquent behavior (e.g., injuries, mental health issues, and financial loss; 
Campagna & Zaykowski, 2020), it is important to discover what causes adolescent 
delinquency. Although many studies have addressed the relation between single-parent 
families and adolescent delinquency, many questions about this relation remain.

Several gaps in the literature can be noted. First, most studies only consider either 
single-parent families arising through parental separation, or else only consider sin-
gle-parent families in general (i.e., irrespective of whether the single-parent family 
arose through parental separation or through parental death), but they do not distin-
guish between the effects of parental separation and parental death on adolescent 
delinquency (e.g., Brown, 2006; Champion et  al., 2008; Vanassche et  al., 2014). 
Because experiencing a parental death before adulthood is relatively rare in most 
parts of the industrialized world, these two potentially different effects are difficult 
to rigorously disentangle (Demuth & Brown, 2004). Therefore, we do not know 
whether single-parent families caused by parental separation or parental death have a 
different impact on adolescent delinquency. However, finding the differential effects 
of these two types of single-parent families may help us get a step closer to discov-
ering the mechanisms that cause the general relation between single-parent fami-
lies and delinquency. Second, to our knowledge, prior studies have only assessed 
the effect of growing up in a single-parent family on adolescent delinquency from a 
young age onwards (Kroese et al., 2021a). Hence, we are unaware of how experienc-
ing the start of a single-parent family as an adolescent affects delinquent behavior. 
Since adolescence is a period of both growing autonomy and continued connected-
ness to parents (Laible et al., 2000), it is important to know how adolescents respond 
to a parental disruption. Third, previous studies have used statistical methods that 
are not optimally tailored to rigorously estimate the causal effects of living in a sin-
gle-parent family on delinquency. For example, several studies used cross-sectional 
data (e.g., Spohn & Kurtz, 2011; Vanassche et  al., 2014). These methods rely on 
strong and untestable assumptions. Consequently, it is possible that the observed 
association between single-parent families and delinquency in these studies is con-
founded due to spurious associations, and does not represent a causal effect. In con-
trast, fixed-effects panel models make much weaker assumptions, and can provide 
stronger evidence on the causal effects of living in single-parent families on ado-
lescent delinquency (Ludwig & Brüderl, 2021). Fourth, other studies have treated 
parental disruption as a single event instead of as a long-term event (e.g., Banyard 
et al., 2006; Kierkus & Hewitt, 2009). They have thus assumed a homogenous “low 
risk” period before the parental disruption and a homogenous “high risk” period 
after the event. This assumption prevents an exploration of the possibility that the 
increased likelihood to engage in delinquency already commenced before the single-
parent family started, or that increased delinquency quickly reduces after the start of 
the single-parent family.

These four gaps in the literature will be addressed in our study. We will test the 
causal effects of parental separation and parental death on adolescent delinquency, 
as well as take into account the anticipatory, short-term, and long-term effects of 
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these parental disruptions. In the following sections, we will more extensively dis-
cuss why it is important to address these four research gaps in our study.

Research Gap 1: Single‑Parent Families Formed by Parental Separation 
and Parental Death

Many theories have been used to explain the delinquency-stimulating effects of 
growing up in a single-parent family, including attachment theory (Ainsworth & 
Bowlby, 1991), the economic strain model (Sogar, 2017), the family crisis model 
(Mack et  al., 2007), the  general strain theory (Agnew, 2006), the social control/
parental absence model (Gottfredson & Hirschi, 1990), and the social control the-
ory (Hirschi, 1969). These theories all argue that single-parent households create 
conditions that make offspring more likely to engage in delinquent behavior. How-
ever, only the family crisis model makes a distinction between single-parent families 
caused by separation and single-parent families caused by a parental death.

The family crisis model suggests that experiencing a parental separation causes 
psychological distress, emotional resentment, and social tension in offspring, more 
than a parental death. The emotional resentment of offspring towards their parents 
may decrease the level of family attachment and increase offspring’s criminal behav-
ior. In contrast, the model suggests that experiencing a parental death causes anxi-
ety, emotional distress, and depression, but does not generate the same level of emo-
tional resentment as experiencing a parental separation does (see Mack et al., 2007). 
Therefore, the family crisis model argues that offspring is more likely to display ado-
lescent delinquency in response to parental separation than in response to parental 
death. However, according to a recent systematic review (Kroese et al., 2021a), only 
one empirical study investigated this relation. This study by Juby and Farrington 
(2001) compared delinquency rates between offspring who experienced parental 
separation and offspring who experienced parental death. They found reports of 
adolescent convictions, but not self-reported delinquency, to be higher amongst off-
spring of separated parents. Therefore, there is currently scarce and mixed evidence 
on the differential effects of parental separation and parental death on adolescent 
delinquency.

However, it is important to know whether the diversity in the composition of sin-
gle-parent families affects adolescent delinquency rates differently. A joint feature of 
parental separation and parental death is the transition from a two-parent household 
to a single-parent household, but there are also differences. After a parental separa-
tion, offspring sees one of their parents or both parents less often, depending on the 
co-parenting agreement the parents decided on (Meyer et al., 2017). Moreover, the 
relation between offspring and their parents can suffer from a parental separation, 
for instance, due to high-conflict divorces (Harman et al., 2019). This is all in con-
trast with a parental death, with offspring being unable to interact with the deceased 
parent. Differences between delinquency rates of offspring in single-parent families 
caused by separation and offspring in single-parent families caused by a parental 
death may further our insight in the mechanisms underlying the well-corroborated 
link between single-parent families and adolescent delinquency.
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Research Gap 2: Constitution of the Single‑Parent Family During Adolescence

Most theories and empirical studies focused on single-parent families that were con-
stituted when the offspring was still relatively young. For instance, Bowlby’s attach-
ment theory (Ainsworth & Bowlby, 1991) suggests that parental disruption can lead 
to weaker attachment and/or the development of insecure attachment. Since attach-
ment is formed early in life, this theory proposes that disruptions at younger ages 
(especially during the first five years of life) have more adverse effects than disrup-
tions at later ages. Many empirical studies confirm this expected relation between 
experiencing the constitution of a single-parent family before adolescence and a 
higher level of adolescent delinquency (e.g., Kroese et al., 2021a, b; Price & Kunz, 
2003).

However, because empirical studies have only assessed the effects of growing up 
in a single-parent family from a relatively young age onwards on adolescent delin-
quency (Kroese et al., 2021a), we do not know how experiencing the start of a sin-
gle-parent family as an adolescent affects their more immediate delinquent behavior. 
Since adolescents already experience a great amount of change in their lives (i.e., 
next to biological and cognitive developments, adolescents also experience social 
developments such as a growing reliance on peers for support; Laible et al., 2000), it 
is interesting to examine how experiencing the start of a single-parent family during 
adolescence affects adolescent delinquency.

Research Gap 3: Causal Effects of Single‑Parent Families on Adolescent 
Delinquency

Empirical studies attempting to study the effects of single-parent families on off-
spring have used numerous ways to test causal effects (Amato & Anthony, 2014). 
Researchers have tried to (1) control for all possible confounding variables (e.g., 
Banyard et al., 2006; Champion et al., 2008), despite not knowing whether all rel-
evant variables were included in the model; (2) use propensity score methods to 
match offspring in single-parent families and two-parent families on parents’ pro-
pensity to separate (e.g., Frisco et al., 2007), despite not knowing whether all fac-
tors causing a parental separation as well as all adverse offspring outcomes were 
included in the model; and (3) incorporate lagged dependent variables controlling 
for the same outcome measured prior to the start of the single-parent family (e.g., 
Keller, 2002), despite the high susceptibility to measurement errors and omitted-
variable bias (Johnson, 2005). Since there are spurious associations between single-
parent families and offspring’s outcomes (i.e., due to a selection bias by the parents, 
especially in the case of single-parent families caused by parental separation), it is 
important to use a non-experimental method that is optimal for teasing out causal 
effects.

When longitudinal data is available with the relevant variables present at 
all time points, it is possible to use fixed-effects panel models (Allison, 2009). 
Fixed-effects panel models make weaker assumptions and can therefore provide 
stronger evidence for causal effects than alternative models (Ludwig & Brüderl, 
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2021). In fixed-effects panel models, each adolescent functions as his or her own 
control, and all observed and non-observed time-invariant variables are con-
trolled for (including, for example, gender, genetic factors, and ethnicity). To our 
knowledge, fixed-effects panel models have thus far not been used to investigate 
the effects of parental separation and parental death on adolescent delinquency. 
Only a few studies looked at other outcomes than delinquency by means of fixed-
effects panel models. Studies related to the effects of parental separation on youth 
showed an increase in alcohol and marijuana use (Arkes, 2013), a decrease in 
reading scores and an increase in math scores (Aughinbaugh et  al., 2005), and 
a decline in achievement and adjustment (Amato & Anthony, 2014). One study 
regarding the effects of parental death on youth showed a decline in the well-
being of the offspring (Amato & Anthony, 2014). Since fixed-effects panel mod-
els offer a more rigorous method of estimating causal effects than alternative 
non-experimental techniques, we use them to investigate the effects of parental 
separation and parental death on adolescent delinquency.

Research Gap 4: Parental Disruption, a Discrete Event or a Long‑Lasting Event?

Two competing theoretical models can be used to predict how long the offspring 
experiences effects from a parental separation and a parental death (Amato, 
2000). The crisis model views the start of a single-parent family as a crisis, 
implying that this event is only a short-term stressor to which most adolescents 
are able to adapt over time. However, the chronic strain model views the start of a 
single-parent family as a chronic strain, implying that adolescents will experience 
negative consequences of this event for a long time, if not indefinitely. Empiri-
cal studies have not yet looked at both the short-term and long-term effects of 
parental disruption on adolescent delinquency, but treated parental disruption as 
a discrete event.

Next to the issue of how long the effects of parental disruption last, one could 
also argue that there may be anticipation effects in the build-up to the parental 
disruption. Parental separation is often associated with conflicts between par-
ents before they separate (Amato & Anthony, 2014). It is even possible that 
the offspring experiences more intimate partner violence and hostility between 
the parents in the two-parent household before a parental separation occurs 
(Kelly, 2000). However, other studies suggest that parents show little overt con-
flict before a parental separation, often surprising the offspring with a break-up 
(Amato & Hohmann-Marriott, 2007; Hetherington & Kelly, 2002). Moreover, 
many stable marriages also involve levels of chronic conflict (Hawkins & Booth, 
2005), implying that offspring experiencing a parental death could have also been 
faced with conflicts between their parents prior to the death of one of their par-
ents. Next to this, offspring experiencing a parental death could have witnessed a 
long-term illness of one of their parents, which could have influenced their men-
tal well-being as well.

Besides the possible negative experiences before a parental disruption, there are 
also events that could occur after a parental disruption (e.g., a high-conflict divorce 
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or a long mourning process) that could influence adolescent delinquency. One 
study about the consequences of parental separation, without taking delinquency 
into account, showed short-term negative psychological outcomes for the offspring 
before and after the separation, as well as long-term negative consequences regard-
ing their school results before and after the separation (Sun & Li, 2011). Since there 
are no empirical studies about the development of adolescent delinquency before 
and after parental separation and parental death, it is important to investigate the 
pre-, post-, and longer-term effects on adolescent delinquency.

Research Aims

We aim to answer two research questions about the relation between single-par-
ent families and adolescent delinquency. We address the four research gaps men-
tioned above in our study, by using fixed-effects panel models, to test the effects 
of parental separation and parental death on adolescent delinquency, as well as 
incorporating several time points before and after the parental disruption. First, 
we examine whether parental disruptions cause adolescent delinquency to increase 
after the parental disruption occurred. We analyze parental separation and paren-
tal death separately and we treat them as discrete events. Based on the reviewed 
theories and empirical studies, we expect a higher likelihood to engage in adoles-
cent delinquency after the adolescent experiences parental separation than after 
experiencing parental death. Second, we investigate the existence of anticipatory 
(i.e., before the event) effects and lagged (i.e., after the event) short-term and 
long-term effects of parental disruption. Again, we will look at parental separation 
and parental death independently. We do not have a specific hypothesis for this 
exploratory research question, since there are no well-defined theoretical models 
about anticipatory effects and because theoretical models about the lagged effects 
of parental disruption (i.e., the crisis model and the chronic strain model) contra-
dict each other.

Method

Data and Study Population

The data used in this study were constructed by combining various register-based 
datasets accessible via Statistics Netherlands (Centraal Bureau voor de Statistiek).1 
These datasets contain (generally longitudinal) data on the entire registered popula-
tion of the Netherlands. We used the anonymized personal identifiers constructed 
by Statistics Netherlands to link the datasets. The datasets contain information from 
different sources.

1  Under certain conditions, these microdata sets are accessible for statistical and scientific research. For 
further information: microdata@cbs.nl.
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Basic demographic and administrative information about individuals and their 
family members, such as their age and registered address,2 was extracted from the 
population register (Basisregistratie Personen). This register also includes historical 
information, such as former addresses and previous partners.

Information about adolescent delinquency, parental crime, and household income 
was derived from other register-based sources. Information on household income 
was based on data from The Dutch Tax and Customs Administration (Belastingdi-
enst). From 2005 to 2018, the Dutch National Police provided data about adolescent 
delinquency and parental crime by means of the Basic Facility for Law Enforce-
ment (Basisvoorziening Handhaving). This dataset contains suspects of all ages who 
have been charged with a serious offense eligible for prosecution. This means that 
a person received a “procès-verbal,” an official report drawn up by a police officer 
about a crime that has occurred. Although the Basic Facility for Law Enforcement 
does not only contain data about convictions, over 90% of the people in the data-
set are estimated to receive a transaction (e.g., a fine) or to be charged and found 
guilty (Blom et al., 2005). The offenses are divided into eight categories, including 
violent sex offenses (rape or sexual assault), other sex offenses (excluding rape or 
sexual assault), violent property crimes, property crimes (excluding violent prop-
erty crimes), criminal damages and crimes against public order, road traffic offenses, 
drug offenses, and other offenses.

For the present study, we selected everyone who was born in the Netherlands 
in the period 1993–2000. We followed these individuals from age 12 until age 18. 
These birth years combined with this age category were chosen to maximize the 
period over which crime data is available, since all required datasets were availa-
ble. In particular, the data included crime data for all selected individuals between 
the ages 12 and 18. Individuals were excluded from the analyses if they passed 
away before the age of 12, if they experienced a parental disruption or parental 
death before the age of 12, or if they were born outside the Netherlands. If ado-
lescents emigrated, they were removed from the data from that year onwards.3 If 
emigrated Dutch adolescents moved back to the Netherlands, they were reincluded 
in our sample from that year onwards. If adolescents passed away after the age 
of 12, these adolescents were removed from the sample from their year of death 
onwards.

2  At any point in time, individuals can only be registered at a single address. For offspring of sepa-
rated parents, this registered address will often coincide with the address where they spent most of their 
time. However, for offspring of separated parents in 50/50 custody arrangements, the registered address 
is the place where they spent only half of their time. Based on an in-depth investigation of the validity 
of the registered home addresses of offspring of separated parents, Van der Wiel and Kooiman (2019) 
concluded that, in general, the registered address of offspring of separated parents adequately represents 
where the offspring lives and sleeps. However, they also noted that a small number of these sons and 
daughters are registered with their father, yet actually live with their biological mother or live in a shared 
custody arrangement with both biological parents.
3  The reason for this removal is that the crime data from the Dutch National Police only apply to crimes 
perpetrated in The Netherlands and do not include crimes perpetrated abroad.
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Dependent Variable

Adolescent Delinquency The dependent variable was based on the recorded crimi-
nal behavior of the adolescents as registered by the Dutch National Police. It was 
defined as a time-varying dichotomous variable indicating whether or not the ado-
lescent has been a suspect of a criminal act (i.e., legally prosecuted), independent of 
the number of crimes or the severity of the crime(s), reported separately for every 
year between age of 12 and 18.

Independent Variables

Type of Single‑Parent Family We distinguished between (1) adolescents who live at 
the same address as their two biological parents, (2) adolescents who live with only 
one biological parent after their parents have separated, and (3) adolescents who 
live with one biological parent because the other biological parent has passed away. 
Adolescents living without any biological parents were excluded from the analyses. 
The type of family was measured at January 1st of every year, between the age of 12 
and 18, by checking whether the child’s registered address was the same as the reg-
istered address of both biological parents.

Single-parent families include children living with only one biological parent (pos-
sibly in combination with other adults, such as a stepparent or grandparent). In the 
first type of single-parent family, children live together with only one biological par-
ent after their parents got separated. If one biological parent got a different regis-
tered address than the other biological parent and their offspring, this was coded 
as a parental separation. In most cases, this constitutes families who experienced a 
parental break-up of a marriage or a cohabiting union. This means that we do not 
distinguish between married and cohabiting parents. It is possible that the biological 
parents reunited after a (couple of) year(s), yet this child will still be categorized as 
having experienced a parental separation. The second type of single-parent family 
includes children who live with one biological parent because the other biological 
parent has passed away.

To construct the variable “type of single-parent family,” we first checked whether 
one of the parents had passed away, and assigned these children to the second cat-
egory of single-parent families “living in a single-parent family due to a parental 
death.” In case this did not happen, we checked whether their biological parents had 
been separated, and assigned these children to the first category of single-parent 
families “living in a single-parent family due to a parental separation.” The remain-
ing adolescents live together with their two biological parents.

Number of Years Before and After the Single‑Parent Family Started The number of 
years before and after the single-parent family was formed is measured at January 
1st of every year, between the age of 12 and 18. We divided this into the following 
categories, separately for parental separation and parental death: “one year before 
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the parental disruption,” “year of the parental disruption,” “first year after the paren-
tal disruption,” “second year after the parental disruption,” and “third to seventh 
year after the parental disruption.” The reference category was “more than one year 
before the parental disruption.”

Covariates

Parental Crime First, we controlled for criminal behavior committed by the biologi-
cal parent(s). We defined this variable as whether “none of the biological parents 
have been a suspect of a criminal act” or “one of the biological parents has been a 
suspect of a criminal act or both of the biological parents have been a suspect of a 
criminal act,” reported separately for every year between age 12 and 18 of the ado-
lescent. We did not distinguish between one or both biological parents having been 
a suspect of a criminal act, because it is unlikely that both of the biological parents 
have been a suspect of a criminal act in case one of the parents has passed away.

Household Income Second, we controlled for the annual income of the household 
in which the adolescent lived, reported separately for every year between the age 
of 12 and 18. In order to correct for differences in household size and composi-
tion, we used an equivalence scale (CBS,  2019), by taking into consideration (1) 
the size of the household and (2) whether the members were adults (18 years and 
older) or minors. Moreover, to prevent households showing a negative household 
income being excluded from the sample as a consequence of using the natural loga-
rithm function for household income, an additional dummy variable was included 
for negative household incomes and the original household income variable show-
ing a negative value was altered to an income of “1.”

Stepparents Third, we controlled for the possibility that a biological parent in a 
single-parent family repartnered in the form of a cohabiting union or remarriage. 
We categorized this variable into “none of the biological parents had a new partner” 
or “one or two of the biological parents had a new partner,” reported every year 
between age 12 and 18 of the adolescent. We combined the adolescents with one or 
two biological parents with a new partner, because it is impossible that both of the 
biological parents had a new partner in case one of the parents has passed away.

Age Fourth, to account for the age-crime curve (i.e., a universally found phenom-
enon involving a steep increase in delinquency until humans reach the center years 
of adolescence, followed by a subsequent decrease; Moffitt, 1993), we controlled for 
the age of the adolescent. This is reported separately for every year between the age 
of 12 and 18.

Analyses

A person-year file was created with each adolescent contributing a record for 
each year he or she was observed between the age of 12 and 18. Using this file, a 
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fixed-effects panel analysis was performed to estimate the relation between single-
parent families and adolescent delinquency. A fixed-effects panel model examines 
only within-individual change (e.g., in family structure, family income, delinquency) 
and controls for all observed and unobserved stable individual characteristics (e.g., 
gender, country of birth). By controlling for both observed and unobserved differ-
ences between individuals, the fixed-effects panel model accounts for time-constant 
selection bias (Allison, 2005). In addition, it is possible to control for time-varying 
variables that might influence the relation between single-parent families and ado-
lescent delinquency. A potential disadvantage of the fixed-effects model is that the 
main effects of stable background characteristics cannot be estimated, because the 
model controls for these characteristics. In the present research, however, this does 
not apply because our focus is on the role of characteristics that do or can change 
over time, such as family structure, parental crime involvement, household income, 
and age.

Since the dependent variable is a dichotomous measure (i.e., whether or not an 
adolescent was a suspect of a criminal act in a given year), logistic regression analy-
ses were performed to test all models. First, we tested whether parental disruptions 
cause adolescent delinquency to increase after the parental disruption occurred. We 
analyzed parental separation and parental death separately and we treated them as 
discrete events. Second, we investigated the existence of anticipatory (before the 
event) effects and lagged (after the event) short-term and long-term effects of paren-
tal disruption. Again, we looked at parental separation and parental death indepen-
dently. Data management, record linkage, and analyses were executed on the secure 
server of Statistics Netherlands with STATA, version 16.0.

It is well-known that in panel data regression analysis, fixed-effects estimators 
are less efficient than random-effects estimators because the fixed-effects estima-
tors only use variability in the dependent variable within analytical units (here: 
adolescents) over time, whereas random-effects estimators in addition use variabil-
ity between analytical units (Brüderl & Ludwig, 2015). To verify whether the less 
efficient but more rigorous fixed-effects model was actually required, we performed 
a Hausman test (Hausman, 1978). This test assesses whether the fixed-effects and 
random-effects estimates are significantly different. If they are, it indicates that the 
additional assumptions that underly the random-effects model but not the fixed-
effects model are violated and, thus, that the fixed-effects model is to be preferred. 
As the Hausman test was strongly significant, we decided to present the fixed-effects 
estimates.

Results

Descriptive Statistics

The study population consisted of 1,163,975 adolescents. However, adolescents who 
were never a suspect of a criminal act and adolescents who were a suspect every 
year (i.e., no within-individual change on the dependent variable) were dropped 
from the fixed-effects analyses, resulting in a total of 95,219 adolescents included in 
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the final analyses (examined for 6.9 years on average). See Table 1 for the descrip-
tive statistics of each variable. More adolescents experienced a parental separa-
tion than a parental death. With an increasing age of the adolescent, we found (1) a 
reduction in the percentage of adolescents with one or two parents who engaged in 
criminal behavior, (2) an increase in the percentage of adolescents with parents with 
one or two new partner(s), and (3) a higher household income. Moreover, an age-
crime curve with a peak around ages 16–17 is also visible in our population.

Type of Single‑Parent Family

Table 2 shows the results of the fixed-effects analysis of the effect of single-parent 
families on adolescent delinquency, separately for adolescents who experienced a 
parental separation and adolescents who experienced a parental death. Parental sep-
aration (OR = 1.06) was significantly related to adolescent delinquency. This implies 
that an adolescent who experienced a parental separation is more likely to engage 
in adolescent delinquency compared to when that same adolescent would have con-
tinued to live with both parents. Parental death (OR = 1.14) was also significantly 
associated with adolescent delinquency. This means that an adolescent who expe-
rienced a parental death is more likely to engage in adolescent delinquency com-
pared to when that same adolescent would have continued to live with both par-
ents. When comparing parental separation and parental death, the results do not 

Table 2  Parameter estimates and 95% confidence intervals of a fixed-effects panel model with adoles-
cent delinquency as dependent variable and type of single-parent family as main independent variable 
(N = 95,219)

* p < 0.05; ** p < 0.01; *** p < 0.001

OR 95% CI

Type of single-parent family—Ref: when the same adolescent would have lived in a standard family
  Separated parents 1.06** 1.02, 1.11
  One biological parent passed away 1.14* 1.03, 1.27

Number of parents who engaged in crime—Ref: no parents who engaged in crime
  One or two biological parent(s) who engaged in crime 1.68*** 1.63, 1.74

Age—Ref: 12
  13 2.44*** 2.36, 2.53
  14 4.78*** 4.62, 4.95
  15 6.38*** 6.17, 6.60
  16 7.11*** 6.87, 7.35
  17 7.38*** 7.14, 7.63
  18 6.89*** 6.66, 7.13

Household income 0.97** 0.96, 0.99
Negative household incomes 0.70*** 0.58, 0.85
New partner(s)—Ref: no new partners
  One or two new partner(s) 0.95 0.90, 1.00
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show a statistically significant difference between the two types of single-parent 
families (OR = 1.14/1.06 = 1.08). This means that our results do not suggest a dif-
ference between adolescents who experienced a parental separation and adolescents 
who experienced a parental death (yet, we also cannot assure equality between these 
groups).

Number of Years Before and After the Single‑Parent Family Started

Table  3 shows the results of the fixed-effects analysis with regard to the number 
of years before and after the single-parent family started, again separately for ado-
lescents who experienced a parental separation and adolescents who experienced a 
parental death. The reference category consists of the period of more than one year 
before the parental disruption, when the adolescent still lived with both parents. Fig-
ure 1 visualizes the estimated odds ratios and their 95% confidence intervals.

With regard to the adolescents who experienced a parental separation, we found 
statistically significant positive outcomes for the year of the parental separation 
(OR = 1.12), the first year after the parental separation (OR = 1.15), and the second 
year after the parental separation (OR = 1.13). This implies that adolescents in the 
year they experienced a parental separation and in the next two years afterwards 
show an increased likelihood to engage in delinquency compared to the period of 
more than one year before the separation occurred. We did not observe a statistically 
significant effect for the year before the parental separation and for three to seven 
years after the parental separation.

Adolescents who experienced a parental death show quite different results. We 
found statistically significant negative results for the year before the parental death 
(OR = 0.71) and the year of the parental death (OR = 0.83). This implies that dur-
ing these two years, adolescents are less likely to engage in delinquency than in the 
period of more than one year before the parent passed away, when they lived with 
both parents. The other periods do not statistically significantly differ from the refer-
ence category.

Covariates

We included the time-varying covariates in every fixed-effects panel model, and 
they produced the same outcomes in every model. In a given year, criminal involve-
ment of parents increased their offspring’s likelihood of criminal involvement. 
Moreover, with an increasing age of the adolescent, we found an increase in the 
likelihood to engage in adolescent delinquency. In contrast, increases in household 
income reduced adolescent delinquency and we did not find a statistically signifi-
cant outcome for the presence of stepparents. These four covariates, however, did 
not alter the results of the analyses.
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Discussion

By using longitudinal population register data and by applying fixed-effects panel 
models, this study tried to enlarge our knowledge about the effects of living in a 
single-parent family on adolescent delinquency. More specifically, we tested (1) 
whether the event of parental disruption, either by parental separation or by parental 
death, increases subsequent adolescent delinquency and (2) whether parental disrup-
tion, either by parental separation or by parental death, has anticipatory, immediate, 
or delayed effects on adolescent delinquency. The first test assumes that parental dis-
ruption is an event with a discrete effect that moves delinquency to a new level. The 
second test allows for behavioral changes to take effect in anticipation of the event, 
or to take effect after the event with some delay.

Based on the first analysis, we found that adolescents who experienced a parental 
separation or a parental death are more likely to engage in adolescent delinquency 
compared to when that same adolescent would have continued to live with both 
parents. These results confirm the expectations of many theories (e.g., attachment 
theory, general strain theory, and social control theory; Agnew, 2006; Ainsworth & 
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Fig. 1  Parameter estimates and 95% confidence intervals of a fixed-effects panel model with adolescent 
delinquency as dependent variable and number of years before or after the parental separation or the 
parental death as main independent variables (in odds ratios, N = 95,219; reference category, more than 
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Bowlby, 1991; Hirschi, 1969) and the outcomes in literature reviews (Kroese et al., 
2021a; Price & Kunz, 2003) about growing up in single-parent families, stating that 
single-parent households and adolescent delinquency are related. Next to this, our 
results did not suggest a difference in the engagement in delinquency between ado-
lescents who experienced a parental separation and adolescents who experienced a 
parental death. These results do not confirm the expectations of the family crisis 
model (Mack et al., 2007), because the family crisis model assumes that offspring 
is more likely to display negative behavior after experiencing a parental separation 
than after experiencing a parental death. However, not many empirical studies have 
tested this difference between the two types of single-parent families in relation to 
adolescent delinquency. We are aware of only one study, conducted by Juby and 

Table 3  Parameter estimates and 95% confidence intervals of a fixed-effects panel model with adolescent 
delinquency as dependent variable and number of years before or after the parental separation or the 
parental death as main independent variables (N = 95,219)

* p < 0.05; ** p < 0.01; *** p < 0.001

OR 95% CI

Number of years before or after the parental disruption—Ref: more than one year before the parental 
disruption

  Parental separation
    One year before the parental separation 1.07 1.00, 1.15
    Year of the parental separation 1.12** 1.04, 1.19
    First year after the parental separation 1.15*** 1.08, 1.23
    Second year after the parental separation 1.13** 1.05, 1.21
    Third to seventh year after the parental separation 1.03 0.96, 1.11
  Parental death
    One year before the parental death 0.71*** 0.60, 0.85
    Year of the parental death 0.83* 0.70, 0.97
    First year after the parental death 0.96 0.82, 1.11
    Second year after the parental death 1.03 0.87, 1.22
    Third to seventh year after the parental death 0.87 0.73, 1.03

Number of parents who engaged in crime—Ref: no parents who engaged in crime
  One or two biological parent(s) who engaged in crime 1.67*** 1.62, 1.73

Age—Ref: 12
  13 2.44*** 2.35, 2.53
  14 4.79*** 4.62, 4.95
  15 6.40*** 6.18, 6.62
  16 7.14*** 6.90, 7.38
  17 7.42*** 7.17, 7.68
  18 6.95*** 6.72, 7.19

Household income 0.98** 0.96, 0.99
Negative household incomes 0.71** 0.59, 0.87
New partner(s)—Ref: no new partners
  One or two new partner(s) 0.98 0.93, 1.04
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Farrington (2001), that found that offspring from families disrupted by separation is 
more likely to engage in adolescent delinquency than families disrupted by parental 
death when they checked reports on adolescent convictions, yet found no difference 
when adolescent delinquency was self-reported by the offspring. Therefore, there is 
no well-established relation between the different effects of parental separation and 
parental death, possibly explaining our finding.

In our second analysis, we examined whether the effects of parental disruption 
changed over time. Indeed, we found that parental separation only had a short-term 
effect on adolescent delinquency. Adolescents’ likelihood to engage in delinquency 
increased in the year of the parental separation and in the next two years afterwards. 
Subsequently, the likelihood of delinquency decreased to pre-separation levels. This 
result confirms the expectations of the crisis model (Amato, 2000), implying that a 
parental separation could be an event to which most adolescents are able to adjust 
over time. A parental separation can be difficult for adolescents in an emotional and 
practical way. They have to get used to not being able to see both parents as often 
as before the parental separation as well as to any practical changes, such as a new 
school and new neighborhood. However, our result suggests that after the short-
term unfavorable effects on delinquency, adolescents generally are able to adapt to 
these changes, meaning that a parental separation does not affect their likelihood to 
engage in adolescent delinquency in the long run. Naturally, this result is in con-
trast with the chronic strain model that views the start of a single-parent family as a 
chronic strain, implying that adolescents will experience negative consequences due 
to this event for a long time.

The results in our second analysis for adolescents who experienced a parental 
death were quite different, since we observed a statistically significant negative 
effect for the year before the parental death and the year of the parental death. This 
suggests some level of anticipatory behavior, with adolescents being less likely to 
engage in delinquent behavior in the run-up to and during the year of parental death. 
One possible explanation for this finding is that the adolescent knew that one of 
their parents was going to pass away soon, therefore resulting in preferring to stay at 
home with their ill parent instead of engaging in crime. In the Netherlands, the cause 
of death for people between 0 and 60 years of age usually is prolonged illness (CBS 
StatLine, 2023). These data on the cause of death may help to understand the reduc-
tion in adolescent crime prior to the death of their parent.

At first glance, the results of the effect of parental death in our first analysis, 
shown in Table 2, and the second analysis, shown in Table 3, may look contradic-
tory, but this is not necessarily true. Table 2 shows that, on average, adolescents are 
more likely to engage in delinquency once a parent passed away, but Table 3 sug-
gests that this is mainly due to adolescents being much less likely to engage in delin-
quency in the year before a parent dies. So the positive effect in Table 2 is mainly 
caused by the much reduced incidence of adolescent delinquency in the run-up to 
parental death. Therefore, these results contradict the expectations of theories on 
single-parent families (e.g., attachment theory, general strain theory, and social con-
trol theory; Agnew, 2006; Ainsworth & Bowlby, 1991; Hirschi, 1969).
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Implications

Our results underscore the importance of modelling parental separation and paren-
tal death as an event with anticipatory, short-term, and long-term consequences by 
means of fixed-effects panel models. Looking at the overall effect of parental dis-
ruption only would have led us to underestimate the short-term association between 
parental separation and adolescent delinquency and overestimate (i.e., since we 
found positive effects when treating parental death as a discrete event and negative 
effects when treating parental death as a long-term event) the association between 
parental death and adolescent delinquency. Moreover, we found a negative result for 
the year before the parental death, implying that anticipatory effects should also be 
considered in studying parental disruptions.

Limitations

A key strength of our approach is that we use population data in combination with a 
fixed-effects approach that allows us to get a much better grasp on the causal relation 
between parental disruption and delinquent behavior during adolescence. Neverthe-
less, this study also has limitations. First, due to the nature of register data, several 
possible confounding time-varying variables could not be included in the analy-
ses. For example, interesting time-varying variables that would have been added in 
case they would have been available are (1) the number and the severity of conflicts 
between the parents before the parental disruption occurred and, in case of the fami-
lies disrupted by a parental separation, conflicts after the parental separation as well; 
(2) the quality of the caregiving by the parents in a stressful period (e.g., parental 
supervision); and (3) the quality of a possible new neighborhood and new school 
after having to move away. Being able to test these types of time-varying variables 
could help us find the mechanisms that cause the relation between single-parent fam-
ilies and adolescent delinquency. Second, it would have been interesting in studying 
the role of parental death to be able to include the cause of death, but these data are 
only allowed to be accessed under very strict circumstances due to privacy reasons. 
This means we do not know whether the parent passed away due to (short-term or 
long-term) illness, due to suicide, or due to murder, reasons that could impact how 
a family copes with the parental death. Third, a limitation of fixed-effects estimates 
is that they can only be generalized to the subset of the population on which they are 
based. This means that in our study, the estimates can only be generalized to ado-
lescents who displayed intra-individual variation in delinquency between ages 12 
and 18. For a more elaborate argument on preferring unbiased estimates (i.e., fixed-
effects estimates) over generalizability, see Collischon and Eberl (2020, Sect. 3.5).

Future Research

We have a few suggestions for future research, building on the results of our study. 
First, future studies could examine delinquency in more detail, including a more 
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detailed distinction between incidental and persistent delinquency, between minor 
and serious delinquency, and between different types of delinquency. For instance, 
because the household income is generally lower in families with only one biologi-
cal parent, it is possible that the adolescents are more inclined to engage in offenses 
such as burglary to obtain money. Second, we recommend studying the topic of fam-
ily structure and delinquency more extensively with population register data. Data 
limitations caused researchers to have difficulties in studying this topic (Demuth & 
Brown, 2004). Because some family structures are relatively rare, such as offspring 
living in single-father families and offspring being born into a single-parent family, 
researchers experienced problems with finding enough respondents for their stud-
ies. Since some of our results do not confirm existing theories, we recommend to 
use population register data more often to study the relation between single-parent 
families and delinquency to obtain more knowledge about the validity of these theo-
ries. Third, building on one of the limitations we mentioned above, we recommend 
to include more time-varying variables in datasets that could potentially explain the 
relation between single-parent families and adolescent delinquency. Because we 
found different outcomes for parental separation and parental death, it is possible 
that each of these events come with a significantly higher probability of a set of pre-
ceding consequences that exert a differential prior impact. With respect to parental 
separation, it is possible that other factors, such as interparental conflict preceding 
parental separation, actually explain the increase in adolescent delinquency. Regard-
ing parental death, the anticipation of this event could lead to broader consequences. 
If adolescents want to spend more time with their ill parent, they may reduce their 
time hanging around with their peers. This removal of opportunities for social learn-
ing of criminal behaviors (i.e., offending peers) may help to reduce the likelihood 
of offspring engaging in criminal behavior. These examples show that we need 
more research focusing on finding the mechanisms that cause the relation between 
parental dissolution and adolescent delinquency. If we are able to better identify the 
mechanisms that cause this relation, interventions and policies designed to target 
this relation could be improved.

Conclusion

In this study, we found that both parental separation and parental death seem to boost 
adolescent delinquency, and we found no difference between these types of single-
parent families. However, when distinguishing between anticipatory, short-term, and 
long-term effects, we found a short-term increase in adolescent delinquency after a 
parental separation and an anticipatory reduction in adolescent delinquency before a 
parental death. Therefore, future research should pay more attention to diversity in 
the composition of single-parent families, as well as to the anticipatory, short-term, 
and long-term consequences.
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