
PATERNAL INCARCERATION 
AND THE MEDICALIZATION 
OF CHILDREN’S PROBLEM 
BEHAVIOR
 

STUDY PAPER 165 NOVEMBER 2021

SIGNE H. ANDERSEN      PETER FALLESEN

JEPPE ELHOLM MADSEN   CHRISTOPHER WILDEMAN



Paternal Incarceration And The Medicalization  
Of Children’s Problem Behavior

Study Paper No. 165

Published by:
© The ROCKWOOL Foundation Research Unit 

Address: 
The ROCKWOOL Foundation Research Unit
Ny Kongensgade 6
1472 Copenhagen, Denmark

Telephone +45 33 34 48 00
E-mail: kontakt@rff.dk
https://www.rockwoolfonden.dk/en

November 2021



1 

 

 

 

PATERNAL INCARCERATION AND THE MEDICALIZATION OF CHILDREN’S PROBLEM 

BEHAVIOR* 

 

Signe H. Andersen1 

Peter Fallesen*1,2 

Jeppe Elholm Madsen1,3 

Christopher Wildeman1,4 

 

 
1ROCKWOOL Foundation, Copenhagen, Denmark 
2Swedish Institute for Social Research, Stockholm University, Sweden 
3Department of Economics, University of Copenhagen, Denmark 
4Department of Sociology, Duke University, North Carolina, USA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Corresponding author: Peter Fallesen, Swedish Institute for Social Research, Stockholm 

University, 106 91 Stockholm, Sweden. E-mail: peter.fallesen@sofi.su.se. 

This study received funding from the ROCKWOOL Foundation (grant no. 1182) and the Swedish 

Research Council for Health, Working Life and Welfare (#2016-07099). We thank Britt Østergaard 

Larsen for comments on earlier version. 

  



2 

 

ABSTRACT 

Much research considers how paternal incarceration exacerbates children’s behavioral and mental 

health problems, but little considers how the educational and medical establishments respond to 

these behavioral adaptations. In this article, we fill this gap by considering the relationship between 

paternal incarceration and children’s use of ADHD medication in Denmark. Our results provide 

support for four core conclusions, with important implications for our understanding of how the 

criminal justice, educational, and medical systems interact. First, children with fathers who have 

ever been incarcerated have a higher risk of ever filling a prescription for ADHD medication than 

do similar children whose fathers have never been incarcerated. Second, this higher probability 

persists when focusing solely on incarcerations occurring after the child is born and when including 

individual fixed effects. Third, medication rates decrease during incarceration and then increase 

markedly after the incarceration period, suggesting potentially disruptive effects of reentry on 

families and underservice of families during incarceration. Fourth, additional analysis exploiting 

quasi-random variation in sentence type introduced by a well-known policy shock indicates a causal 

effect of paternal incarceration. Taken together, our results indicate that paternal incarceration not 

only involves children in the criminal legal system but also in the medical system.  
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INTRODUCTION 

Incarceration’s repercussions extend far beyond the incarcerated individual. Children who 

experience a father’s incarceration during their childhood exhibit markedly more problem behavior 

(e.g., Geller et al., 2012; Haskins, 2014; Jacobsen, 2019; Murray and Farrington, 2010; Turney, 

2021, 2017, 2014; Wakefield and Wildeman, 2013; Wildeman, 2010), have higher risks of juvenile 

delinquency (Andersen, 2016; Porter and King, 2015; Wildeman and Andersen, 2017), and are 

more likely to experience unstable living conditions, including both foster care placement and 

homelessness (Andersen and Wildeman, 2014; Tasca et al., 2011; Wildeman, 2014). Although 

much of the research in this area is associational in nature, a handful of recent studies show that this 

link is driven not solely but selection but also partially by a direct causal effect of children 

(Andersen and Wildeman, 2014; Wildeman and Andersen, 2017). As such, there is evidence both 

that children of incarcerated fathers experience higher levels of behavioral problems and that some 

of this difference between children of incarcerated fathers and other children is due to incarceration 

itself. 

Yet, it remains unclear how other systems such as the educational system and the medical system 

respond to these behavioral manifestations. This oversight is unfortunate because if paternal 

incarceration increases children’s behavioral problems and leads to these problems being 

medicalized, it could potentially lead to what sociologist Howard Becker (1963) referred to as 

“secondary deviance” in his ethnographic work on marijuana users. Simply put, if paternal 

incarceration both increases behavioral problems and get children labeled as having behavioral 

problems, that could lead to a self-perpetuating cycle in which children with incarcerated parents 

experience ever-increasing contact with institutions of formal social control, even while receiving 

needed medical treatment for behavioral conditions.   
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In this article, we fill this pressing gap in research by estimating the causal effects of paternal 

incarceration on children’s joint risk of both being diagnosed with ADHD and receiving medical 

treatment for ADHD. As we alluded to earlier, both the behavioral disorder itself and the label are 

vital for our understanding of the intergenerational transmission of disadvantage because these 

conditions are tied to children’s risks of engaging in juvenile delinquency and being placed in out-

of-home care, both in a descriptive sense (Daley et al., 2015) and a causal one (Dalsgaard et al., 

2014; Fallesen and Wildeman, 2015). For this purpose, we exploit rich Danish longitudinal 

administrative data covering the period 1995-2013 as well as a Danish policy reform which 

introduced community service as an alternative to incarceration. In so doing, we provide a test that 

is broad, in the sense that it is population-representative, and strong, in the sense that it yields 

plausibly causal estimates. 

Our results provide support for four core conclusions, with important implications for our 

understanding of how the criminal justice system, educational system, and medical systems interact. 

First, children with fathers who have ever been incarcerated have a markedly higher risk of ever 

filling a prescription for ADHD medication than do otherwise similar children whose fathers have 

never been incarcerated. Second, this higher probability of filling a prescription persists when 

focusing solely on incarcerations occurring after the child is born and when including individual 

fixed effects and individual age-trends. Third, medication rates decrease during the initial 

incarceration period and then increase after the incarceration period, suggesting potentially 

disruptive effects of prisoner reentry on families and underutilized use of the medical system while 

incarceration is ongoing. Fourth, additional analysis exploiting quasi-random variation in sentence 

type introduced by a well-known policy shock indicates a causal effect of paternal incarceration. 

Taken together, our results indicate that paternal incarceration not only led to children’s future 

involvement in the criminal legal system but also in the medical system.  
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PATERNAL INCARCERATION AND CHILDREN’S BEHAVIORAL PROBLEMS 

Research virtually universally demonstrate that children of fathers with a history of incarceration 

exhibit more problem behavior than both general population samples of children who have not 

experienced that event and on carefully matched samples who ostensibly differ only when it comes 

to paternal incarceration status.1 For example, Wakefield and Wildeman (2013, 2011) showed that 

children of recently incarcerated fathers had higher rates of internalizing and externalizing problem 

behaviors, with boys being more prone to exhibit heightened degrees of physical aggression as a 

result of this event. Similarly, Turney (2014) finds that children with incarcerated parents have a 

higher risk of suffering from a host of behavioral problems, including passing clinical thresholds for 

a number of medical conditions such as ADHD. Findings from Phillips et al. (2002) mirror these, 

suggesting that even among youth receiving routine mental health services, those who experienced 

parental incarceration had higher risk of presenting with ADHD. Yet, as noted in several reviews 

(Murray et al., 2012; Whitten et al., 2019; Wildeman, 2020), few studies have provided strong 

causal tests of the effect of parental incarceration of children’s problem behavior. 

The observed link between paternal incarceration and child behavior may reflect one or more of 

three mechanisms. First, the selection argument suggests that it is specific types of individuals – 

and, thus, fathers – which are most likely to experience incarceration. They have fewer 

socioeconomic resources (Arum and Beattie, 1999; Pettit and Western, 2004; Wakefield and 

Wildeman, 2013), are more likely to struggle with mental health issues (e.g., Kupers, 1999; 

Landersø and Fallesen, 2021), engage in substance abuse and other types of problem behavior 

(Travis et al., 2014), and become fathers at a younger age (e.g., Fallesen, 2020). These 

characteristics and dispositions are likely to reappear among their children because of shared genes 

 
1 For reviews, see especially Murray, Farrington and Sekol (2012), Whitten et al. (2019), and Wildeman (2020). 
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and shared environment (see Wildeman 2020 for review). The selection argument hereby implies 

that parental incarceration does not have a direct, causal effect on children’s behavior.  

Second, the household stress argument draws on the family stress model developed by Conger and 

colleagues in 1994 and claims that family stress caused by economic hardship – but potentially also 

hardship resulting from parental incarceration – increases conflicts between parents, and between 

children and parents, hereby reducing the quality of the parenting (Conger et al., 1994). These 

conflicts and the resulting hostile environment may affect the sense-of-self among the affected 

children and adolescents and cause them to develop internalizing symptoms such as depression and 

anxiety. They may also increase children’s levels of aggression, causing the children to increase 

externalizing problem behaviors (Conger et al., 1994). According to this theoretical framework, 

paternal incarceration is causally related to children’s behavioral problems and these causal effects 

are mediated by the disruptions to the family unit that result from the father’s incarceration. Thus, 

whereas household won’t cause ADHD, it may push behavioral problems further along the 

spectrum to a point that cross the threshold where medical treatment is considered an option or 

necessity. 

Third, drawing on classic sociological labeling theory (Goffman, 1963), the social stigma argument 

implies that in the absence of full knowledge of an individual, people with whom the individual 

comes into contact extrapolate from the knowledge that they do have (as empirically demonstrated 

in Cohen and Nisbett, 1997; Pager, 2003; Schwartz and Skolnick, 1962). Here, the knowledge that a 

child’s father has spent time in prison or jail may affect how people treat the child and through this, 

his or her self-perception, including his or her probability of engaging in problem behavior (Lemert, 

1967). This negative evaluation of children regardless of how they behave, has been established in 

some recent experimental studies (e.g, Dallaire et al., 2010; Wildeman et al., 2017) and is especially 

important because it could lead to what sociologist Howard Becker (1963) calls “secondary 
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deviance.” Under this theoretical frame, individuals respond to the deviant label that they rightly or 

wrongly receive by engaging in further deviance, thereby contributing to a self-fulfilling prophecy. 

As such, under the social stigma argument, the assumptions of individuals shape their responses to 

children in ways that prompt the children to behave in a deviant manner even if they had not before. 

As such, this is, as with the previous theoretical framework, one suggesting causal effects.  

Although most research in this area is, as we noted earlier, association in nature, recent empirical 

evidence suggests that parental incarceration does have a causal effect on child outcomes, and in 

particular on outcomes which are likely to reflect underlying behavioral problems, such as foster 

care placement and contact with the criminal justice system (e.g., Andersen and Wildeman 2014; 

Wildeman and Andersen 2017). Still, the explicit proposition that increased problem behavior 

caused by the parental incarceration partially explains the negative outcomes among children of 

incarcerated remains to be tested, much less within a framework capable of identifying causal 

effects. This missing piece of information is vital not only for understanding the exact mechanisms 

transmitting disadvantages from father to child, but also for developing effective policies, where we 

need to understand what policy levers to maneuver for limiting such negative transmission. 

 

ADHD PRESCRIPTIONS AS AN INDICATOR OF ACUTE BEHAVIORAL PROBLEMS 

Using uptake in the use of stimulants as an indicator of severity of behavioral problems rests on a 

heavy set of assumptions that are unlikely to be met in all settings. Although the prevalence of 

ADHD is quite similar across countries [5.9% of youth, 2.5% of adults (Faraone et al., 2021)], 

prescription rates vary drastically even between countries with comparable medical systems 

(Bachmann et al., 2017). There is broad consensus that stimulant medication is effective in 

mediating the host of negative consequences of ADHD among those with the condition (Faraone et 

al. 2021), but that this is not the case when stimulant medication is prescribed to individuals outside 

the clinical target group (e.g., Currie et al., 2014; King et al., 2014).  
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If we can observe children’s risk of undergoing medical treatment for ADHD in a context where 

medical professionals only prescribe ADHD medication to children whose behavior is above the 

clinical threshold for ADHD and access to medication is not contingent on household finances, then 

medical treatment can serve as a behavioral indicator when evaluating how paternal incarceration 

affects problem behavior. A number of studies demonstrate that the US would be a poor choice for 

such a study (e.g., Currie, Stabile, and Jones 2014; King, Jennings, and Fletcher 2014). As we 

describe in detail below, Denmark likely presents a much better context for such an evaluation. 

Figure 1 shows the rate of filling at least one prescription annually for stimulant medication used to 

treat ADHD among children and youth in Denmark and the US. Denmark saw rapid growth in the 

use of ADHD-medication during the 2000s, after which medication rates stabilized at 1.0% to 2.5% 

of the youth population (see Dalsgaard et al., 2013; Fallesen and Wildeman, 2015 for discussion on 

the increase). In contrast, the US has substantially higher rates of medicalization, with several age 

groups at or above the population estimate of ADHD prevalence [5.9% (Faraoene et al. 2021)]. Not 

every child and youth with ADHD needs medication (Faraoene et al. 2021), and a subgroup of 

children who would benefit from medical treatment has adverse reactions to the medicine and 

therefor discontinue use (see Keilow et al., 2018 for a discussion on this). Thus, the US treatment 

rate appears far too high compared to clinical thresholds [as also discussed by Currie, Stabile, and 

Jones (2014) and King, Jennings, and Fletcher (2014)]. 

The large American-Denmark differences are partly caused by differences in diagnostic criteria and 

diagnostic practice, as well as different approaches to the use of prescription drugs. Denmark relied 

on the ICD-10 diagnostic system during most of our data period, whereas the US used the DSM 

system (Schnittker, 2017). The two systems treat the ADHD diagnosis quite differently (Doernberg 

and Hollander, 2016), with the ICD diagnosis in effect being a subset of the DSM diagnosis (Lahey 

et al., 2006). Thus, by formal criteria the ADHD diagnosis is more restricted in Denmark than the 
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US. In terms of diagnostic approach, in Denmark children predominantly receive a diagnosis after 

an extended (often up to six months) specialist screening by a child psychiatrist or specialist 

(Danish Health and Medicines Authority, 2014). The educational system also play an important role 

Figure 1: Children Per 1,000 Annually Who Filled At least One Prescription for ADHD Medication, 

1999-2016 (Denmark) / 2002-2012 (United States) 

 
Source: Medstat.dk, Bachman et al. (2017) 

Notes: Medicine includes ATC group N06BA (+ ATC code C02AC02 for Denmark) 

 

100

0

10

20

30

40

50

60

70

80

90

100

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

C
h

ild
re

n
 F

ill
in

g
 a

 P
re

s
c
ri
p

ti
o

n
 p

e
r 

1
,0

0
0

 

Year

0-4 yrs (DK)

5-9 yrs (DK)

10-14 yrs (DK)

15-19 yrs (DK)

0-4 yrs (US)

5-9 yrs (US)

10-14 yrs (US)

15-19 yrs (US)



10 

 

in initial referrals and is one of the domains that child psychiatrists will observe children in in order 

to establish the diagnosis.  

Further, starting medical treatment with stimulants requires the involvement of a child psychiatrist 

as well—thus, the family GP cannot initiate pharmacological treatment (see Keilow et al., 2018 for 

details). Consequently, in the most recent Danish birth cohort followed into adulthood—those born 

in 1999—5.4% had received a diagnosis of ADHD and/or medical treatment for ADHD before 

turning 18, which is very close to the 5.9% of the youth population estimated to have ADHD 

(Faraoene et al. 2021).  

A last, and for our study paramount, characteristic with the Danish healthcare system, is that access 

to diagnostic procedures is free and medical expenses are heavily subsidized, with most children 

with ADHD who receive medical treatment being eligible for additional subsidies, and low-income 

households potentially having all (or nearly all) expenses for medication covered through ear-

marked social benefits. Thus, access to medication requires a diagnosis from a specialist and then a 

prescription, but there is little to no financial barriers to obtaining those or to covering the cost of 

the medication—a Danish GP cannot diagnose or initiate treatment. As such, we argue that in a 

Danish context the use of ADHD medication can serve as a strong proxy for severe behavioral 

problems related to issues with attention and hyperkinetic behavior. That is, children are unlikely to 

begin treatment with psychotropic medication simply because the father becomes incarcerated. 

However, children who already fall within the treatment spectrum but has gone unnoticed (and thus 

underserved), as well as children who increase behavioral problems to an extent that crosses the 

clinical cut-off point, may become treated as a result of paternal incarceration. 

THE PRESENT STUDY 

In the present study, we examine whether father’s incarceration has a plausibly causal impact on 

children’s behavioral problems measured as the uptake in use of ADHD medication. We do so in 
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two steps. First, we examine how medicine use changes during and after children experience 

paternal incarceration once we take observable time-varying and observable and unobservable time-

invariant characteristics into account. Second, we use policy variation to identify how subsequent 

medication use differs between identical children where one group have fathers who experienced 

incarceration and a similar group where some fathers served their sentence through community 

service instead. Before we lay out the analytical strategy and data in detail, we first discuss the 

Danish criminal justice system and how it differs from the more well-known US setting. 

 

CRIME AND PUNISHMENT IN DENMARK AND THE US 

To test the effect of parental incarceration on child ADHD medication we rely on data on all Danish 

incarcerations for the period 1995-2013, as well as a Danish reform that was implemented in 2000 

and which massively expanded the use of community service as a replacement for prison sentences 

for specific types of offences. Denmark differs from a range of other countries, and especially from 

the US, not only because of the generous Danish welfare state (Esping-Andersen, 1990) but also 

because of the very different lay-out of the criminal justice system (CJS). For instance, while the 

Danish CJS provide harsh sentences for DUI and other serious traffic offences, sentences are 

typically short (e.g., a Danish life sentence amounts to 16 years, and two-thirds of all prison 

sentences are shorter or equal to three months of length). Also, most individuals incarcerated in 

Denmark are released after having served two-thirds of their sentence, there is a widespread use of 

noncustodial alternatives, and a long tradition of so-called open prisons where incarcerated 

individuals can go to work or school outside prison. In sum, the combination of the Danish welfare 

state and CJS is likely to leave individuals who have been convicted of a crime and/or experienced 

incarceration and their families better off during and after a prison sentence than what will be the 

case in countries with less social security and harsher conditions during prison sentences.  



12 

 

However, it is our claim that results from the Danish context contribute important information to 

our overall understanding of how paternal incarceration affects children for several reasons. First, 

previous studies show great consistency between findings from Denmark and findings from the US 

context, in that both Danish studies (e.g., Andersen and Wildeman 2014 and Wildeman et al. 2014) 

and US studies (e.g., Wildeman 2020) show persistent negative consequences for children of 

experiencing paternal incarceration. This is an important indication that the potential mechanisms 

identified in our Danish context are present in other contexts as well. Second, when we do find 

effects in a context as the Danish where the welfare state and the CJS are likely to counteract many 

of the negative consequences of parental imprisonment, we may expect even stronger negative 

effects in less generous and less lenient contexts. Hence, findings from our Danish case probably 

represent a lower bound estimate of what we would find with the same empirical setup in other 

contexts. Since the Danish incarceration rate is so much lower than the US incarceration rate, this is 

especially the case when we have a stronger causal test, as the distributional differences between the 

two countries are less relevant with such stronger tests. Third, the high-quality full population data, 

as well as the exogenous shock to paternal incarceration that we get from the Danish case provides 

a unique opportunity for studying these mechanisms so comprehensively. Given our claim that 

results from Denmark do generalize to other contexts, the setup that we use here is a unique 

contribution to knowledgebase on effects of paternal incarceration on child health and wellbeing.  

Community Service in Denmark 

In its current form, the Danish Criminal Justice system uses community service as an addition to 

probation or an alternative to prison sentences of up to a year. It comprises 30 to 300 hours of work 

either at a public institution (such as a nursing home or a public library) or at a non-profit institution 

(such as a thrift store or a church) and is meant as a contribution to society that compensates for the 

harm done through the crime the individual was convicted of. While judges are likely to sentence 
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individuals convicted of more severe crimes, that would have led to longer prison sentences, to 

more hours of community service, there is no direct scale of conversion implied.  

Community service was first introduced as an alternative to prison sentences in the Danish Criminal 

Justice system in 1992 for specific types of offences, such as simple assault and misdemeanor, but 

judges were reluctant to use this type of sanction, and the take-up rate was low. Then, on July 1st 

2000, Danish politicians implemented a reform that introduced community service as a replacement 

for prison sentences of up to a year, for individuals convicted of drunk driving and other serious 

traffic offenses. At the same time, the reform encouraged judges to increase their use of community 

service as a sanction for individuals convicted of assault and misdemeanor. The reform did so by 

mandating that all social inquiry reports, which the Danish Prison Service prepare prior to any 

conviction to help judges decide on the sanction type, contain explicit statements on the suitability 

for community service. This was to ensure that judges explicitly considered this option each time. 

As we illustrate in Figure 2, the reform led to a massive increase in the use of community service as 

an alternative to prison. Here we show that while only approximately 1,000 individuals who were 

convicted were sentenced to community service rather than prison in 1999, the number had 

increased dramatically in 2001, to as many as 3,500. While individuals convicted of drunk driving 

drove most of the increase, we also see an increased use of this sentence type among individuals 

convicted of assault and misdemeanors. These individuals could also have gotten community 

service prior to the reform, and the increased use of community service for this group then likely 

reflects the changed requirements for the content of the social inquiry reports. Importantly, only 

individuals sentenced to prison are eligible for community service. Hereby, each individual 

sentenced to community service after the reform represents one less individual in prison. 
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DATA 

For the basis of empirical part of this study, we use data from the Danish population registers 

covering the entire Danish population from 1980 and throughout our study period. This data is 

maintained and made available for research purposes by Statistics Denmark. Through unique 

personal identifiers assigned at birth (or date of migration for non-native residents) we can link 

parents to children and link demographic information to registers with information on educational 

attainment and income. From the Danish Police and the Danish Prison and Probation services we 

obtain data on all criminal charges and convictions and subsequent sentence-types from 1980 until 

the end of our study period (see Andersen, 2018 for more detail on this data). Information on 

children and youth’s use of prescription medication for ADHD is obtained from the Danish 

National Prescription Registry (see Johannesdottir et al., 2012 for detailed description). From here 

Figure 2: Number of individuals in Denmark sentenced to community service for four specific 

offences and all offences 

 
Source: Wildeman and Andersen (2017). 
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we include all prescriptions filled for drugs approved specifically for ADHD treatment in Denmark 

and categorized according to the Anatomic Therapeutic Chemical (ATC) index from 1995 until the 

end of the study period.2  

These registers are ideal for the empirical analysis that we undertake for several reasons. First, 

registers allow us to link parents and children on a range of individual and family characteristics. 

Second, there are only limited problems pertaining to attrition in the registers, and this is a major 

advantage in studies involving vulnerable populations such as ours, that are difficult to survey. The 

data do, however, also suffer from limitations. Since data are limited to information recorded by the 

personal identification number and only contain information on individual behavior or choices that 

have come to the attention of the authorities and which can be linked to specific individuals, they 

suffer from underreporting in areas such as actual criminality and untreated ADHD. Thus, our data 

solely captures administrative reality. However, the incidences that our data capture are real and 

have substantial consequences—we include all experienced incarcerations and all filled 

prescriptions. 

METHODS 

As discussed above, the ADHD diagnosis have strong genetic links, as well as a high correlation 

with criminal behavior. To make a convincing argument that paternal incarceration has a causal 

effect on children’s probability of filling a prescription for ADHD medication, we need to account 

for that underlying confounding. We do so in two steps. First, we use a population wide dataset and 

 
2 This list of approved medication includes amphetamine, dexamphetamine, dextromethamphetamine, 

methylphendiate, atomoxetine, dexmethylphendiate, and lisdexamfetamine (ATC group N06BA and code C02AC02). 

Unlike the US, Denmark has not approved Adderall for treating ADHD. The most often prescribed drug is Ritalin 

(Pottegård et al., 2013). Some of the drugs listed are also used as medical treatment for autism spectrum disorders 

(ASD). Dalsgaard, Nielsen, and Simonsen (2013) show that 16% of Danish children with ASD receive one of these 

medications. Whereas the ICD system view ASD as a separate diagnosis from ADHD, the DSM system recognizes that 

ADHD can be a comorbidity among children with ASD (Doernberg and Hollander 2016). Thus, Danish children with 

ASD may receive treatment with stimulants normally used for ADHD, but this could be a function of a comorbidity. 
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an analytical strategy that aims to adjust for both observed and unobserved confounding through 

controlling for individual level fixed effects as well as allowing for variation in individual age-

slopes to estimate the average effect of paternal incarceration on children’s ADHD-medication rate. 

Second, we follow Andersen and Wildeman (2014) and Wildeman and Andersen (2017) and use 

plausibly random variation in whether the convicted father received a prison sentence or community 

service to examine whether we can identify an effect of incarceration, holding paternal crime 

constant. At the conceptual level, the first part of our analysis provides an upper bound for whether 

paternal incarceration affects children’s ADHD prescription rate using a more broadly defined 

estimand, and the second part provides a lower bound using a more narrowly defined estimand.3 

Accounting for Individual Level Confounding 

We first consider the universe of all Danish children age 7-17 in the period 2003-2013. We begin 

our observation in 2003 because medication rates are close to zero before that (Figure 1 above) and 

end the window in 2013 because it is our last year with available data. We limit our study to 

children age 7-17 because of very low medication rates for children younger than 7 (Figure 1). 

Using the data drawn from the sources described in previous section, we construct a longitudinal 

dataset that includes all children living in Denmark within the mentioned age- and year-brackets. 

The only sources of attrition are child’s emigration, child’s death, and unknown, migrated, or 

deceased biological father. The first two sources we consider natural. Unknown or deceased father 

is rare in our sample—in 2008 (the mid-point year for our sample), 1.75 % of Danish children age 

4-17 had an unknown or migrated father and 1.55 % had a deceased father (Statistics Denmark, 

2021), so we do not consider this source of attrition to be of substantial concern. In total, the leaves 

 
3 Similarly, the two analyses can also be said to be at different ends of the power versus bias spectrum. 
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us with a dataset that contains 7,461,085 person-years. We present descriptive statistics in the 

beginning of the Results section and in Table A1 in Appendix. 

To examine the effect of paternal incarceration we estimate a series of panel data models and 

consider several ways paternal incarceration can affect children’s probability of filling an ADHD 

prescription. The simplest model includes a dummy for whether the father is incarcerated a given 

year after the child is born: 

𝐴𝐷𝐻𝐷𝑖𝑡 = 𝑿𝒊𝒕𝜷 + 𝛿𝐼𝑛𝑐𝑎𝑟𝑖𝑡 + 𝛼𝑖 + 𝜖𝑖𝑡   (1) 

where Xit is a vector of observable characteristics for child i in year t, Incarit is a dummy that 

indicates if the father is incarcerated in year t, 𝛼𝑖 is child-constant characteristics (including latent 

and/or realized ADHD), and 𝜖𝑖𝑡 is an idiosyncratic error-term. 

For Eq. 1 to capture the effect of incarceration of paternal incarceration on use children’s ADHD 

medication the incarceration dummy would need to be uncorrelated with the idiosyncratic error-

term after controlling for all child-constant characteristics. There are several reasons why this is 

likely not to be the case. First, as discussed above, ADHD medication is not easily accessible. Even 

with an ADHD diagnosis, medical treatment can still only be prescribed by a specialist. Thus, even 

if behavioral problems increased on the day of paternal incarceration, there would still likely be a 

delay until a child began medical treatment (and if the increase in behavioral problem’s pushed a 

child from no diagnosis to diagnosis and medical treatment that delay will be longer) still. Second, 

we may also expect dynamic effects of paternal incarceration—that is, the consequence of the 

incarceration for use of stimulant medication may remain after the incarceration ends. This may 

occur if behavioral consequences are persistent (e.g., through stigma or toxic stress) or if 

medication use is sticky (i.e., once medical treatment has begun it is likely to continue). To address 

the first two causes of concern, we allow separate variables to capture the immediate impact of 
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incarceration and the general change, with one variable capturing the period of incarceration and 

another variable capturing all periods after incarceration. This leads to the following model: 

𝐴𝐷𝐻𝐷𝑖𝑡 = 𝑿𝒊𝒕𝜷 + 𝛿𝐼𝑛𝑐𝑎𝑟𝑖𝑡 + 𝛾𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 + 𝛼𝑖 + 𝜖𝑖𝑡  (2) 

where 𝛾 is the effect of the first incarceration to occur after the child was born for all subsequent 

periods after the incarceration occurred. 

However, even after including an individual-constant probability of having ADHD, the severity of 

the condition may also differ across whether children ever experienced parental incarceration, and 

the consequences of different levels of severity may accumulate over time. Level of severity may 

both be correlated with age at onset of medical treatment, as well as with probability of paternal 

incarceration if severity of the condition is genetically transmitted. This could result in a situation 

where the time-invariant trait of ADHD-severity has time-varying effects, which would result in 

children who are more likely to have fathers that are ever incarcerated also being more likely to 

have steeper age-treatment curves, even absent the father’s incarceration, which would lead to 

upwards bias in the estimate of the impact of paternal incarceration on probability of filling a 

prescription for stimulant medication (for a similar example using the marriage wage premium, see 

Ludwig and Brüderl 2018). To address this concern, we can estimate the following model: 

𝐴𝐷𝐻𝐷𝑖𝑡 = 𝒂𝒈𝒆𝒊𝒕𝜶𝟐𝒊 + 𝑿𝒊𝒕
∗ 𝜷 + 𝛿𝐼𝑛𝑐𝑎𝑟𝑖𝑡 + 𝛾𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 + 𝛼1𝑖 + 𝜖𝑖𝑡  (3) 

where 𝜶𝟐𝒊 captures a vector of individual age-treatment curves. Following the approach laid out in 

Brüderl and Ludwig (2014), we estimate fixed effect individual slope (FEIS) models to account for 

the possible confounding due to 𝛼2𝑖. We estimate FEIS-models with linear, quadratic, cubic and 

quartic terms for age on a 10% subsample for computational reasons. Absent the presence of 

individual age-treatment trends, eq. 2 will provide a more efficient estimate of 𝛿, but if there is 

individual slopes eq. 2 will be inconsistent. We use a Hausman-test to examine if results from the 
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model specified in eq. 3 differ from results from the model specified in eq. 2 (both models 

estimated on a 10 % sample). 

Evaluating the Causal Effect of Sentencing Type 

Incarceration is a result of a larger social process, and in the above strategy the incarceration 

measure used proxies all aspects of that process that are not directly controlled for by observable 

time-varying characteristics and time-invariant traits. It still leaves a central part of our research 

question unanswered, however: does paternal incarceration in and of itself affect the probability that 

a child fills a prescription for ADHD medication? To answer this question, we exploit the expansion 

of community service that we illustrated in Figure 2 and used in Wildeman & Andersen (2016) to 

identify the effect of paternal incarceration on children’s stimulant medication use. This setup 

addresses the concern that all or part of the correlation that we see between paternal incarceration 

and child outcomes may be driven by selection, rather than being the result of a causal process.  

The implementation of the community service reform in 2000 provides exogenous variation in the 

father’s risk of incarceration that is uncorrelated with both his and the child characteristics. Because 

the reform so massively increased the likelihood of getting community service rather than a prison 

sentence, it pushed a large group of individuals who would have otherwise gone to prison into 

community service. While this may still be a select group of individuals who have been convicted 

of crimes, given that they were judged suitable for this sentence type and others were not, they 

would not have gotten community service and avoided prison in the absence of the reform. 

As a result, children of individuals convicted of specific types of crime prior to the reform had a 

higher risk of experiencing parental incarceration compared to children of individuals convicted of 

the same types of crimes after the reform – above and beyond the risk of incarceration predicted by 

the father’s and the child’s characteristics. And at the same time, it is unlikely that individual 
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characteristics within specific groups of crime change much from immediately before and after the 

reform. If we find differences in outcomes between children of individuals convicted before and 

after the reform, they are likely to be driven by their different risk of experiencing parental 

incarceration and thus reflect the causal effect of parental incarceration on child outcomes. 

The use of stimulant medication exploded in Denmark in 2004 (Figure 1; see also Dalsgaard, 

Nielsen and Simonsen 2013), not necessarily because of changes in the prevalence of ADHD in the 

child and youth population, but likely because of an increased awareness and acceptance of the 

benefits of this medication (Fallesen and Wildeman 2015). If we compare the stimulant use of 

children of fathers convicted before (e.g., in 1999) and after (e.g., in 2001) the reform, say, three 

years after the conviction, the after-reform sample will be much more likely to get the medication 

simply because of the time trend in the use of stimulant medication. We use a difference-in-

differences (DID) model to address this concern. The DID model solves this problem by adding a 

layer on top of the simple comparison between children of parents convicted before and after the 

reform, where it compares these (potential) differences to changes experienced at the same time 

(before and after the reform) by a group of children that are reasonably like the group of children in 

focus, but whom the community service reform does not affect (for a discussion on the DID model, 

see Greene, 2002; Wooldridge, 2002). This is the reference group considered in this stage.  

Eq. 4 shows the DID. �̅�𝐴,1 denotes the mean number of children in the reference group with a 

specific outcome (who use stimulant medication, for this specific article) during the pre-reform 

year; �̅�𝐴,2 denotes the mean number of children in the reference group with the same outcome 

during the post-reform year. Similarly, �̅�𝐵,1 and  �̅�𝐵,2 denote the pre- and post-reform year means in 

child outcomes in our treatment group (children of fathers eligible for community service). 

                              𝑟𝑒𝑓𝑜𝑟𝑚 𝑒𝑓𝑓𝑒𝑐𝑡1 = (�̅�𝐵,2 − �̅�𝐵,1) − (�̅�𝐴,2 − �̅�𝐴,1)                     (4) 
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As shown in the equation, we estimate the reform effect by subtracting the mean differences in 

outcomes across the reform years in the reference group from the mean differences in outcomes 

across the reform years in the treatment group. This then also means that the DID estimates the 

intent-to-treat parameter (ITT), rather than the actual treatment effect. This is because �̅�𝐵,2 reflects 

the average outcome for all children with fathers eligible for community service – and thus at risk 

of avoiding incarceration - in the post reform sample (even if they were not offered community 

service), rather than just those with fathers who are sentenced to community service.  

Key to the reliability of the estimates produced by the DID model is the common trend assumption. 

This assumption concerns the degree to which outcomes observed among the reference group 

adequately mirror the time trends that the treatment group would have experienced in outcomes in 

the absence of the reform. Only if this assumption holds does the DID model produce unbiased 

estimates. The common trend assumption is, by definition, untestable since we have no information 

on how the treatment group would have fared in case the reform had not been implemented. Still, 

we may test for parallel trends in outcomes among historical versions of the two groups, i.e. 

offenders convicted in the years 1995-1999 of the offence types that would have made them eligible 

for community service after the 2000 reform and offenders convicted of the reference group crimes 

in the same years. If we observe parallel trends in outcomes between these two historical groups, 

this is a good indication that trends in outcomes would also have been parallel in the absence of the 

reform. We examine the common trend assumption in much greater detail in the appendix.  

An additional test of the suitability of the reference group is evidence that the composition of the 

treatment and reference groups does not change greatly across the reform year. The aim is to ensure 

that (potential) differences in outcomes between the groups do in fact reflect the reform effect, 

rather than other group dynamics. Finally, it is of course important that we do not observed any 

changes in sentencing practice for our reference group across the reform data.  
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Announcement effects? 

Another important prerequisite for the DID model to produce reliable results in a setup like ours, 

where the pre- and post- groups are specified according to a reform date, is that this date is in fact 

the proper demarcation line. Often politicians announce reforms days or even months before they 

are implemented, probably because the system needs time to adjust to the new rules and practices. 

But if agents in the system, such as, attorneys, have an interest in getting specific individuals 

convicted before (or after) the reform, they may try to manipulate the conviction date. If they 

succeed, those convicted before and after the reform will differ in ways that undermine our test.  

We assess the stability of sentencing practices in the months surrounding the announcement month 

(April 2000) and the implementation month (July 2000) to test for the extent of this problem in our 

setup. A disturbance in the use of sentencing behavior at the time of the announcement – and less so 

at the time of the reform – is a clear signal of an announcement effect that we need to consider in 

our analytical design. The results are shown in Figure 3. From this we see a clear announcement 

Figure 3 Convictions by offence types and quarter, before and after the reform 

 

Source: Wildeman and Andersen (2017). 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

Ju
ly

, 9
9

A
ug

. 9
9

Se
p

. 9
9

O
ct

. 9
9

N
o

v.
 9

9

D
ec

. 9
9

Ja
n

. 0
0

Fe
b

. 0
0

M
ar

. 0
0

A
pr

. 0
0

M
ay

, 0
0

Ju
n

e,
 0

0

Ju
ly

, 0
0

A
ug

. 0
0

Se
p

. 0
0

O
ct

. 0
0

N
o

v.
 0

0

D
ec

. 0
0

Ja
n

. 0
1

Fe
b

. 0
1

M
ar

. 0
1

A
pr

. 0
1

M
ay

. 0
1

Ju
n

e,
 0

1

Drunk driving Assault Demeanor Traffic offences



23 

 

effect, where the share convicted of misdemeanors doubled in the months between the 

announcement and the implementation of the reform and then went back to its initial level three 

months after the reform. And likewise, the share convicted of DUI was cut in half at the time of the 

announcement and only got back to previous levels three months after the reform. This is evidence 

of a clear behavioral response to the announcement and suggests a contamination of the part of our 

treatment group that was convicted between April 2000 and September 2000. To prevent this type 

of contamination from influencing our results, we exclude all individuals convicted in the three 

months before and after the reform from both the treatment and the reference group.   

Treatment and reference group 

The feasibility and the precision of DID model relies on the choice of reference group, or more 

specifically, the degree to which it is a suitable match to our treatment group. Our treatment group 

consists of children of fathers convicted of offences that had an increased likelihood of resulting in 

community service as a direct response to the reform – assaults, drunk driving, other serious traffic 

offences and misdemeanors – and who get or would have gotten a prison sentence of up to a year 

(but not as mild a sentence as a fine). To match this group, we construct a reference group 

consisting of children of fathers convicted of offenses that are similar in severity to those covered 

under the reform, but that were not covered under the reform. Table 1 provides a list of the 

reference group offenses. The reference group is more heterogeneous with regards to types of crime 

than the treatment group, but the offenses map onto each other well in terms of severity within both 

the US and the Danish criminal justice systems.  

 [Table 1 about here.] 

We delimit both treatment group and reference group to include all children of fathers convicted 

between April 1999 and April 2000 and between September 2000 and September 2001. We refrain 
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from defining these groups as children of fathers convicted immediately before and after the reform 

(July 1st, 2000), to prevent the announcement effect discussed above from influencing our results. 

Note that the before- and after-reform samples are based on 12-months windows to prevent the 

well-known seasonal variation in criminal behavior from influencing our results. 

We then delimit our treatment and reference groups in four central ways. First, we only include 

children age 12-18 years at the time of the father’s conviction. This limitation ensures that the 

children are young enough that they are susceptible to parental influence, but old enough that we 

have sufficient data to study their use of stimulant medication, their criminal justice contact, and 

their involvement in the foster care system over the 10 years that we follow them. Second, we 

restrict the sample to children of fathers who did not experience any other convictions during the 

year prior to their appearance in either group, as this type of abstinence from (detected) criminal 

activity is one of the requirements of being eligible for community service. This then also implies 

that a child cannot appear in both the pre- and post-reform samples. Finally, since the characteristics 

of immigrant families in our sample vary across the reform years, we exclude immigrant children 

from our analytic sample. This leaves us with 603 children (321 boys, 282 girls) in the treatment 

group and 1,568 in the reference group (801 boys, 767 girls). Despite the small sample size, we 

consider children separately by gender given evidence in both the Danish context (e.g., Wildeman 

and Andersen 2017) and the US context (e.g., Roettger and Boardman, 2012) that the effects of 

paternal incarceration on children seem to differ consistently on some outcomes by child gender. 

RESULTS 

Descriptive Results 
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We begin by showing bivariate cumulative results of the relationship between paternal incarceration 

and stimulant medication use across child age. Figure 4 shows the cumulative share of children who 

ever filled a prescription for ADHD medication across father’s incarceration status for 1995-2013. 

Figure 4 Cumulative rates of ADHD-medication uptake across age and father’s incarceration status 

 
 (a) Full sample   (b) Ever incarcerated fathers 

 
 (c) Fathers incarcerated after child’s birth 

 

Source: Own calculation on data from Statistics Denmark. 
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Figure 4(a) compares the cumulative rate for children whose father was never incarcerated with the 

rate for children whose father was ever incarcerated, including fathers incarcerated before the 

child’s birth. The curves diverge already at age six (prior to which very few Danish children have 

filled any prescription as seen in Figure 1), and at age 17 more than twice the share of children with 

ever incarcerated fathers have ever filled a prescription (8.5% compared to 3.8%).  

Figure 4(b) focuses on children who ever had a father incarcerated, but conditions on whether the 

last incarceration occurred before or after the child’s birth. Although the difference narrows, we see 

that children, whose father was incarcerated after their birth, have higher cumulative prescription 

rates from age eight and onwards. At 17, 9.5% of children whose fathers were incarcerated after the 

children were born had filled at least one prescription for, whereas 7.6% of those whose father last 

incarceration was prior to their birth had done the same.  

Last, in Figure 4(c) we focus only children whose fathers were incarcerated after the children’s birth 

and compare the cumulative rate before and after incarceration. Data scarcities only allow us to 

track pre-incarceration children whose father was incarcerated prior to turning 13, but here we also 

see higher prescription in the group that already have experienced paternal incarceration. In total, 

going from full child population down to only comparing within the group of children who 

experience paternal incarceration after birth, we consistently see higher rates of cumulative 

prescriptions among children who have fathers with a history of incarceration. 

Panel-Data Results  

Table 2 reports the results from pooled ordinary least squares (POLS), fixed effect (FE), and fixed 

effect individual slope (FEIS) regressions using data on all children in Denmark for the period 

2003-2013 who was between 7-17 years of age (except for the FEIS model that uses a 10% random 

drawn sample). Beyond the variables capturing paternal incarceration during childhood, we also 
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control for a large group of relevant socioeconomic characteristics, including whether the father and 

mother received stimulant treatment for ADHD. Table A1 in appendix provides the descriptive 

statistics for the control variables; Table A2 reports the full set of estimates for each model. The 

POLS estimates, which does not control for individual-invariant unobservable characteristics, are 

provided to demonstrate the role played by invariant parental and child specific characteristics. 

Thus, in the following section we focus predominantly on the fixed effect estimates. 

 [Table 2 about here.] 

As seen from the second panel of Table 2, the use of ADHD medication decreases during paternal 

incarceration but increases after incarceration.  For the full sample, we estimate a 0.4 percentage 

point decrease in medication uptake during parental incarceration and a 1.3 percentage point uptick 

in the years following the first parental incarceration. Both estimates are larger in absolute sense for 

boys than for girls but have similar signs. Relaxing the strict parallel trends assumption using a 

FEIS model does not lead to a qualitative different conclusion, although the magnitude of both 

estimates increases and one of the Hausman-tests borderlines a 5 % significance level. But in 

conclusion, we find that the probability of receiving ADHD medication decreases during paternal 

incarceration relative to the pre-incarceration baseline but increases relative to baseline after the 

paternal incarceration has ended. 

Results of DID Model for Reform Effects 

This subsection shows results for the models that estimates the effect of father being sentenced to 

community service relative to incarceration. We have estimated 20 models, one for each time 

interval from conviction date. Due the high number of estimates, we have collected the results by 

outcome in the figures that we show below. Negative values on the figures are indications that the 

reform reduces the likelihood that the children filled a prescription for stimulant medication. The 
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dots represent the point estimates; the line through the dots are the 95-percent confidence intervals. 

Note that while many of the lines cross 0 the estimates may still be significant at the .10 level. 

We first present results for boys’ use of stimulant medication. As shown in panels A and B of figure 

6, the reform which significantly increased fathers’ likelihood of being sentenced to community 

service rather than going to prison significantly affected both the number of times sons were 

prescribed stimulant medication (panel A), but also whether they got this medication at all (panel 

Figure 6: Results for boys 

A.Stimulant medication, #     B. Stimulant medication, % 

 
 

Figure 7: Results for girls 

A. Stimulant medication, #   B. Stimulant medication, % 
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B). The effect seems to increase and become more significant over time, especially when we focus 

on the count variable (panel A). For panel B, estimates are significant for the 1-3 and 1-4 year 

intervals, and again at 9 years. Figure 7 shows the equivalent results for girls. In contrast to what we 

saw for boys, girls’ use of Stimulant medication is largely unaffected by father’s sentence type 

(panels A and B), with substantially smaller parameter estimates (note the differences in axes). 

Placebo tests 

As a test of the validity of our results we conduct a placebo test where we replace the reform date 

with an artificial date, 2 years back in time from the actual reform date, and test whether children of 

fathers convicted before and after this date, for the offences that are affected by the 2000-reform 

experience different outcomes. Again, we use a difference in difference setup with children of 

fathers convicted of the offence types specified in table 1 as the reference group. The two panels of 

Figure 8 show results for boys. For extent of medication use none of the coefficients are 

significantly different from zero, and the estimates are substantially smaller than was the case in 

Figure 6, panel A. For share of children on medication, the results are essentially indistinguishable 

from zero. This is a good indication that the community service reform, rather than, for example, a 

general time trend, is what drives our main results presented in figure 6. Figure 9 presents the same 

estimates for girls. Again, they are indistinguishable from zero. 

 

DISCUSSION AND CONCLUSION 

In this article, we used a Danish policy shock in which some fathers who would once have been 

sent to prison were instead diverted to community service and rich registry data to test the causal 

effect of paternal incarceration on male and female children’s risk of exhibiting behavioral 

problems that were sufficiently severe that they required medical treatment for their ADHD. The 

results from these analyses provide strong, consistent evidence that paternal incarceration increases 
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this risk for boys but not for girls and that this is indeed a causal effect rather than merely reflection 

into prison or jail, an impediment that has routinely been noted in this area (and others, of course). 

We see these results as making three core contributions to our understanding of the interdisciplinary 

consequences of paternal incarceration for children. First, and most directly, these results build on a 

small but growing body of research in both the Danish and US context suggesting that boys may be 

more responsive to paternal incarceration than girls, at least when it comes to some specific forms 

of “acting out” (e.g., Wildeman, 2010; Wildeman et al., 2014; Wildeman and Andersen, 2017). 

Figure 8: Robustness check for boys 

 

A.Stimulant medication, #    B. Stimulant medication, % 

  
  

Figure 9: Robustness check for girls 

 

A.Stimulant medication, #                       B.Stimulant medication, % 

 
 



31 

 

Although this finding is far from uniform and debates about differential effects by gender far from 

closed, we nonetheless see this as a core contribution to research. Second, and likely even more 

importantly, this study provides evidence that paternal incarceration is linked to poor child health in 

a context where parental reports around the health issue or criminal justice contact have the 

potential to introduce significant bias in the estimated associations (e.g., Turney 2014). As such, 

this provides evidence than incarceration can be one key factor leading to the intergenerational 

transmission of poor health. Finally, and maybe more importantly for criminologists than for those 

who study child health, these results suggest a very real mechanism through which children of 

incarcerated parents become medicalized in ways that lead to them being under greater system 

control than they would have been had their fathers not experienced incarceration. Given what we 

know about how the deviant label can contribute to secondary deviance (e.g., Becker 1963), this 

finding also has important implications for the intergenerational transmission of punishment.  

Important though these results are to a number of different subfields, the analyses contained in this 

article nonetheless contain significant limitations. One such issue has to do with external validity, as 

it is unclear whether such a policy shock would work comparably in nations with a less well-

developed social safety net than Denmark or for different types of criminal offences. In addition to 

these concerns, it also may be the case that our causal estimates, while scrutinized extensively in 

each stage of the analysis, are biased in some ways and either over- or under-estimate any causal 

effect. Finally, although the analyses had sufficient statistical power to consider some moderators of 

the relationship between paternal incarceration and child wellbeing (child gender), other core 

moderators were left unexamined, and we were able to consider no plausible mechanisms.  

Limitations notwithstanding, we see this article as making an important contribution to our 

understanding the effects of paternal incarceration on child health and how paternal incarceration 

can increase the risk of the intergenerational transmission of criminality. Future research should 
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continue testing these relationships using other exogenous shocks in the risk of paternal 

incarceration and with a larger range of outcomes. In order to fully estimate what Sampson (2011) 

famously called the “incarceration ledger,” it is also important that these analyses present as 

complete an account of effects, whether statistically significant or statistically insignificant.  
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Table 1: Crime Type, Number, Percentage, and Sentence Types for the Treatment and Reference 

Groups 

   % Receiving a Specific Sentence Type 

 

Crime Type 

 

  N 

 

%b,c 

 

Fines 

 

Probation 

 

Incarceration 

 

Treatment Group 

     

     Assault 87 14  42 45 

     Stealing from property 39  6  20 19 

     Driving under the influence 404 67  173 230 
     Traffic offensesd 76 13   24 52 

Reference group      

     Sexual assaults 17 1  7 6 
     Assaults against officers 18 2 7  7 

     Threats. negligence, and harm 28 2 15 5 8 

     Forgery 17 1  12  

     Arson      
     Breaking and entering 259 23 242 9 8 

     Stealing from vehicle      

     Stealing vehicle 27 2 14 5 8 
     Fraud and malfeasance 74 6  67  

     Receiving stolen goods 41 4 24 13  

     Robbery            

     Tax fraud      
     Vandalism  40 3 36   

     Usury       

     Counterfeiting      
     Violating warnings      

     Illegal eavesdropping      

     Drug law violations 87 8 51 11 25 
     Special law violations 505 44 479 16 10 

a Blank cells indicate that no offenders convicted of the specified offense received the specific 

sentence type. Individuals convicted of the crimes covered in the treatment group but sentenced to 

fines are excluded from the treatment group as they were not eligible for the reform. This represents 

roughly 80% of individuals sentenced for these crimes.  
b Percentages are based on the treatment or reference group.  
c Blank cells indicate that fewer than 1% of or less than 5 individuals in the treatment or reference 

group were convicted of those offenses.   
e The vast majority of the traffic offenses involve driving with a suspended license 
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Table 2.  

Results from Pooled OLS Models, Fixed Effect Models, and Fixed Effect Individual Slope Models 

with Dummy Variable Capturing Paternal Incarceration Period and Post-Incarceration Period 

 Full Sample Boys Girls 

POLS    

𝐼𝑛𝑐𝑎𝑟𝑖𝑡 = 1  -0.001* -0.004*** 0.001* 

 (0.001) (0.001) (0.001) 

𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 0.003*** 0.005*** 0.001*** 

 (0.000) (0.000) (0.000) 

FE    

𝐼𝑛𝑐𝑎𝑟𝑖𝑡 = 1  -0.004*** -0.006*** -0.001* 

 (0.001) (0.001) (0.001) 

𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 0.013*** 0.017*** 0.010*** 

 (0.001) (0.001) (0.001) 

N*T 7,461,085 3,826,196 3,634,889 

FEIS    

𝐼𝑛𝑐𝑎𝑟𝑖𝑡 = 1  -0.006**   

 (0.002)   

𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 0.016**   

 (0.005)   

Hausman test, 𝐼𝑛𝑐𝑎𝑟𝑖𝑡 = 1  p= .051   

Hausman test 𝐼(𝐼𝑛𝑐𝑎𝑟𝑖𝑡∗ = 1, 𝑡∗ ≤ 𝑡)𝑖𝑡 p= .668   

N*T 747,689   

Note: Fixed effect individual slope models run on 10% sample with four individual age-slopes (age, 

age2, age3, and age4). Parameter estimates from FEIS model not different from FE model at a 5 % 

significance level on same 10 percent sample using a Hausman-test with robust standard errors 

clustered at the individual level. Full set of parameters (excluding year and age dummies) presented 

in Table A2 in Appendix.  
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APPENDIX 1: ADDITIONAL INFORMATION ON AND TESTING OF ASSUMPTIONS FOR 

COMMUNITY SERVICE ANALYSIS 

Dependent Variable  

The focus in our analysis is twofold. First, we are interested in the degree to which father’s 

incarceration affects children’s externalizing problem behavior, identified through the use of 

stimulant medication. Consequently, our analysis focuses the child’s use of stimulant medication. 

More specifically, the first of the two variables count the number of times the child has filled a 

prescription in the specified time period, and the second variable measures if child the has filled any 

prescription in the specified time period or not. We measure each variable 1, 1-2, 1-3, …, 1-10 

years after father’s conviction, which means that we have 10 outcome variables for both dependent 

variables. With this coding we may assess short, medium, and long-term effects of the sentence type 

and detect if trends in the effect get more or less pronounced as we move away from the time of the 

conviction. 

The two panels of Figure A1 show the values of the two dependent variables in the specified time 

intervals. We see clear differences, both between the community service group and the reference 

group, and between boys and girls. For boys, the community service sample scores lower than the 

Figure A1a: Number of filled prescriptions Figure A1b: Share ever having filled a 

prescription 

  
Source: 
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reference group in all time intervals – though to different degrees. For girls, the tendency is less 

clear. 

 

Common Trends  

As described earlier, key to the feasibility of the difference-in-difference model, and thus to the 

reliability of the results is that we observe similar – or common - time trends between the treatment 

and reference group in the dependent variable prior to the reform date. To test this assumption of a 

common trend (to the extent that this is possible) we map the variation on in the dependent 

variables over a longer period prior to the reform date. This means that we, for this specific purpose, 

expand the treatment and reference groups, so that they include all children who meet the criteria of 

each group from January 1994 onwards (see Table 1 for definitions of reference and treatment 

groups). We then compare stimulant medication use in each group, however rather than focusing on 

all 20 outcome variables, we only show common trends of the 6 variables that measure our 

outcomes from 1-10 years after the conviction. The four panels of Figure A2 display these trends 

across gender. It is important to bear in mind that in many cases, the outcomes that we look at are 

rare. And as described earlier stimulant medication use exploded in 2004 after very low levels of 

use, which means that the shares using this prescription medicine and the average number of 

prescriptions per child will be low – and even close to zero – for children whose father was 

convicted in 1994. This means that very few individuals drive the numbers from these early years, 

which is a classic recipe for instability and fluctuations. Importantly, the figures of shares with 

stimulant medication use demonstrate acceptable degrees of common trends for both boys and girls. 

Also, if we were to draw the best linear approximation of the two lines of each figure, these lines 



42 

 

are likely to represent parallel or fairly parallel trends. In sum we are confident that the common 

trend assumption holds in our setup. 

 

Control Variables 

Another test of the suitability of the reference group is to compare not only the background 

characteristics of this group with those of the treatment group to see if the two groups are 

reasonable comparable, but also – and more importantly – to test for differential compositional 

shifts between our treatment and reference groups across the reform date. If we find indications of 

such different changes it would be a signal that the two groups are affected differently by other 

Figure A2: Common trends for children who fathers received convictions pre-reform groups 

 

a: Number of filled prescriptions, boys b: Share ever having filled a 

prescription, boys 

  
c: Number of filled prescriptions, boys d: Share ever having filled a 

prescription, boys 

  
Source:  
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macro level changes, besides from the reform, in the period studied. As such changes could be 

independent drivers of differences in outcomes observed between the two groups, it would represent 

an important flaw in our design, and should be a cause for concern. To test for such compositional 

changes, we compare socio-economic characteristics, family characteristics and previous paternal 

criminal justice involvement. Table A3 shows the descriptive statistics of these variables (all 

measured the year prior to the conviction) for the treatment and reference groups by child gender.  

As demonstrated in Table 1, the two groups differ significantly on a few characteristics. For boys, 

we observe that fewer fathers in the community service sample have experienced more than 70 

percent unemployment in the preceding year. Also, we observe significant differences in age and in 

shares convicted after the reform between two groups, however only at a 10-percent level. For girls, 

we see that community service fathers earn less and that they have committed more crime in the 5 

years leading up to the current conviction. Also, among the girls do we observe marginally 

significant differences in shares convicted before and after the reform.  

 [Table A3 about here.] 

Importantly, in this test we compare 8 different characteristics for each child gender in two different 

samples, which means that we should adjust our threshold for acceptable significance levels 

accordingly. Following the strategy of the Bonferroni correction, we operate with a significance 

level of 0.005 (0.05/8=0.00625) for the difference with the highest absolute t-statistic, rather than 

the conventional 0.05 level. A significance level of 0.006 corresponds to a t-value of 2.80. After this 

correction, we are left with only one significant difference.   

Table A4a and A4b shows the extent to which the characteristics differ within groups across the 

reform year. This is our test for differential compositional changes between the groups and is vital 

for our trust in the reform and hereby the results. Among boys we get no difference between the two 
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samples. For girls there is one difference, as fathers in the post-reform reference sample have 

received significantly more convictions prior to the current than fathers in the pre-reform 

community sample. In sum, this single difference between the samples is not disturbing, as we 

would expect at least one out of 32 comparisons to be significant by chance. Also, applying the 

Bonferroni correction to these results, would leave no differences significant.  

The Suitability of the Reference Group 

As a last test that demonstrate the suitability of the reference groups, Figure A3 shows changes in – 

or lack of changes in – sanction types across the reform for fathers in the treatment and reference 

groups. As shown, there is no detectable reform effect for fathers in the reference group, as their 

risk of serving time in prison, being placed on probation or being assessed a fine is the same across 

the reform date. In contrast and as already indicated in figure 1, fathers in the treatment group 
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experience a massive change resulting from the reform. While children in the treatment group a 

70% chance of experiencing father’s incarceration before the reform, this risk declined to about 

30% after the reform (mirrored by the shift in father’s probability being sentenced to probation after 

the reform).  
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Table A1. Descriptive Statistics for Population Sample. 

Variable Mean S.D. 

Filled ADHD medication prescription .011 .100 

   

Father incarc. after birth .004 .059 

Father has been incarc. after birth .031 .172 

   

Female .487 .500 

Child age 11.927 3.140 

Year 2007.045 3.142 

Immigrant/descendant, Non-western .066 .248 

Immigrant/descendant, Western .006 .079 

Number of kids, mother 2.093 0.960 

Mother employed .830 .376 

Mother filled ADHD prescription .002 .047 

Mother's income in 1000 Euro 37.290 33.469 

Mother's education in years 13.903 2.567 

Father employed .881 .324 

Father filled ADHD prescription .002 .046 

Father's income in 1000 euro 54.956 51.850 

Father's education in years 13.990 2.612 

Union Dissolution .294 .455 

Mother's age at child's birth 29.273 4.759 

Father's age at child's birth 31.936 5.651 

N 7,461,085 
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Table A2. Full list of estimates (excl. age and year dummies) from Table 2 

 OLS Est OLS S.E. FE Est FE S.E. FEIS Est. FEIS S.E. 

Father incarc. after birth 0.003*** (0.000) 0.013*** (0.001) 0.016** (0.005) 

Father has been incarc. after birth -0.001* (0.001) -0.004*** (0.001) -0.006** (0.002) 

Number of kids, mother -0.002*** (0.000) 0.000*** (0.000) 0.000  (0.000) 

Mother works -0.003*** (0.000) -0.001*** (0.000) -0.001  (0.000) 

Mother with ADHD 0.246*** (0.001) 0.157*** (0.001) 0.038*** (0.004) 

Mother's income in 1000 euro 0.000*** (0.000) 0.000*** (0.000) 0.000  (0.000) 

Mother's education 0.000*** (0.000) 0.001*** (0.000) 0.000  (0.000) 

Dad works -0.002*** (0.000) -0.001*** (0.000) 0.001  (0.001) 

Father with ADHD 0.161*** (0.001) 0.093*** (0.001) -0.010** (0.004) 

Father's income in 1000 euro 0.000*** (0.000) 0.000*** (0.000) 0.000  (0.000) 

Father's education -0.001*** (0.000) 0.001*** (0.000) 0.000  (0.001) 

Dissolution 0.005*** (0.000) 0.000  (0.000) -0.001  (0.001) 

Mother's age at child's birth 0.000*** (0.000) 

 

 

 

 

Father's age at child's birth 0.000*** (0.000)   

Immigrant/descendant, Non-western -0.010*** (0.000)   

Immigrant/descendant, Western -0.003*** (0.000)   

Female -0.011*** (0.000)   

N*T 7,461,050 7,461,050 747,689 

Note: OLS: Ordinary least squares; FE: Fixed effect; FEIS: Fixed effect individual slopes. 



48 

 

 

Table A3: Means, boys and girls, by sample (community service sample respectively reference 

sample) 

 Boys   Girls   
 Reference 

group 

Community 

service  

Reference 

group 

Community 

service  
 mean/sd mean/sd t mean/sd mean/sd t 

Single 0.49 0.58 -2.61 0.45 0.52 -1.91 

 (0.50) (0.49)  (0.50) (0.50)  

Educational level 24.32 24.47 -0.15 24.57 22.57 1.80 

 (14.95) (14.61)  (14.77) (14.77)  

Age 46.12 45.24 2.00 45.99 45.59 0.92 

 (6.51) (6.00)  (5.97) (5.64)  

Unemployed >70 pct. 0.03 0.07 -2.56 0.04 0.06 -1.19 

 (0.18) (0.26)  (0.20) (0.24)  

Gross income 251188.8 213197.20 2.27 270689.1 196677.8 4.26 

 (269899.6) (180710.80)  (279733.5) (116808.4)  
Previous crime (prison 

or probation, 5 years) 0.52 0.64 -1.27 0.47 0.70 -2.28 

 (1.48) (1.14)  (1.42) (1.48)  
Child age at conviction 

date 14.92 15.01 -0.84 15.00 14.78 1.04 

 (1.47) (2.18)  (1.39) (1.42)  
Convicted after the 

reform 0.51 0.54 -1.00 0.44 0.51 -1.78 

 (0.50) (0.50)  (0.50) (0.50)  

N 591 323  554 283  
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Table A4: Means, by gender and sample (community service sample respectively reference 

sample), before/after reform 

(a) Boys Reference group Community service sample 

 

Before 

reform After reform  

Before 

reform After reform  

 Mean/std Mean/std 

T-test for 

diff. in 

means Mean/std Mean/std 

T-test for 

diff. in 

means 

Single 0.47 0.51 -0.87 0.57 0.58 -0.15 

 (0.50) (0.50)  (0.50) (0.49)  

Educational level 24.30 24.34 -0.03 23.66 25.15 -0.88 

 (14.62) (15.30)  (14.52) (14.70)  

Age 45.76 46.47 -1.33 44.76 45.65 -1.33 

 (6.36) (6.64)  (5.60) (6.30)  

Unemployed >70 pct. 0.04 0.03 0.52 0.07 0.07 -0.23 

 (0.19) (0.17)  (0.25) (0.26)  

Gross income 260871.05 241797.07 0.86 205235.88 219930.20 -0.73 

 (313973.60) (218976.32)  (209548.82) (152435.67)  
Previous crime (prison or 

probabtion, 5 years) 0.45 0.58 -1.09 0.71 0.58 1.04 

 (1.32) (1.56)  (1.21) (1.08)  

Child age at conviction date 14.89 14.96 -0.61 15.07 14.95 0.73 

 (1.44) (1.49)  (1.51) (1.45)  

Convicted after the reform 0.00 1.00 . 0.00 1.00 . 

 (0.00) (0.00)  (0.00) (0.00)  

N 291 300  148 175  

(b) Girls Reference group Community service 

 

Before 
reform After reform  

Before 
reform After reform  

 Mean/std Mean/std 

T-test for 

diff. in 

means Mean/std Mean/std 

T-test for 

diff. in 

means 

Single 0.46 0.43 0.61 0.47 0.56 -1.48 

 (0.50) (0.50)  (0.50) (0.50)  

Educational level 24.06 25.22 -0.89 22.69 22.44 0.13 

 (14.62) (14.95)  (15.04) (14.56)  

Age 45.60 46.47 -1.69 46.01 45.18 1.23 

 (5.80) (6.15)  (5.56) (5.71)  

Unemployed >70 pct. 0.04 0.05 -0.77 0.06 0.06 0.32 

 (0.19) (0.22)  (0.25) (0.23)  

Gross income 275161.60 265089.48 0.42 196934.26 196430.31 0.04 

 (274380.15) (286758.74)  (130969.34) (101751.72)  
Previous crime (prison or 

probabtion, 5 years) 0.36 0.61 -2.13 0.60 0.79 -1.35 

 (0.96) (1.83)  (1.01) (1.38)  

Child age at conviction date 14.98 15.02 -0.37 14.89 14.90 -0.02 

 (1.38) (1.41)  (1.46) (1.39)  
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Convicted after the reform 0.00 1.00  0.00 1.00  

 (0.00) (0.00)  (0.00) (0.00)  

N 308 246  139 144  

 




